
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP18CLE-POD 
978-1-5386-5733-1 

2018 Conference on Lasers and 
Electro-Optics (CLEO 2018) 

San Jose, California, USA 
13-18 May 2018 

Pages 1-742 

1/5 



 
 
 
 
 
 
 
Copyright © 2018, The Optical Society (OSA) 
All Rights Reserved 
 
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version. 
 
 
IEEE Catalog Number:   CFP18CLE-POD 
ISBN (Print-On-Demand):  978-1-5386-5733-1 
ISBN (Online):   978-1-943580-42-2 
ISSN:                            2160-8989 
 
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 
   



TABLE OF CONTENTS 
 
 
 

A FAMILY OF INTERFEROMETRIC FIBER OPTIC GYROSCOPES FOR MINIATURIZED 
SATELLITES ........................................................................................................................................................................ 1

Jing Jin ; Kun Ma ; Wei Cai ; Ling Hai Kong 
 

SENSING APPLICATIONS OF DOUBLE HOLLOW-CORE ANTI-RESONANT FIBER BASED 
MODAL INTERFEROMETER........................................................................................................................................... 3

Xiaosheng Huang ; Jichao Zang ; Seongwoo Yoo 
 

ANGULAR DEPENDENCE IN COUPLING LAMB WAVES TO OPTICAL FIBER GUIDED 
MODES .................................................................................................................................................................................. 5

Junghyun Wee ; Drew Hackney ; Kara Peters 
 

MULTIMODE INTERFERENCE DYNAMIC LIGHT SCATTERING ......................................................................... 7
J. R. Guzman-Sepulveda ; A. Dogariu 

 

INHERENT SIGNAL DISTORTION IN DYNAMIC FIBER-OPTIC INTERROGATORS 
EMPLOYING FREQUENCY SCANNING ........................................................................................................................ 9

Hari Datta Bhatta ; Roy Davidi ; Moshe Tur 
 

TEMPERATURE-SENSITIVITY ENHANCEMENT IN A TAPERED DUAL-CORE AS2SE3-PMMA 
FIBER WITH AN ANTISYMMETRIC LONG-PERIOD GRATING ........................................................................... 11

Song Gao ; Chams Baker ; Liang Chen ; Xiaoyi Bao 
 

A WIDELY-TUNABLE HIGH-SMSR NARROW-LINEWIDTH LASER HETEROGENEOUSLY 
INTEGRATED ON SILICON............................................................................................................................................ 13

Minh A. Tran ; Tin Komljenovic ; Duanni Huang ; Linjun Liang ; M J Kennedy ; John E. Bowers 
 

INCREASE IN OUTPUT POWER OF 8 µM QUANTUM CASCADE SPIRAL CAVITY 
SUPERLUMINESCENT DEVICES BY ACTIVE REGION DOPING ......................................................................... 15

Yezhezi Zhang ; Mei C. Zheng ; Abigail R. Pitarresi ; Sara Kacmoli ; Abanti Basak ; Deborah L. Sivco ; Claire F. 
Gmachl 

 

MID-INFRARED SATURABLE ABSORBER MIRROR (MIR-SAM) BASED ON DIRAC 
SEMIMETAL THIN FILMS.............................................................................................................................................. 17

Lei Huang ; Jiarong Qin ; Yafei Meng ; Chunhui Zhu ; Yao Li ; Yongbing Xu ; Yi Shi ; Fengqiu Wang 
 

OPTICALLY PUMPED GESN-EDGE-EMITTING LASER WITH EMISSION AT 3 µM FOR SI 
PHOTONICS ....................................................................................................................................................................... 19

Wei Dou ; Yiyin Zhou ; Joe Margetis ; Seyed Amir Ghetmiri ; Wei Du ; Jifeng Liu ; Greg Sun ; Richard A. Soref ; 
John Tolle ; Baohua Li ; Mansour Mortazavi ; Shui-Qing Yu 

 

ROOM TEMPERATURE OPERATION OF DIRECTLY PATTERNED PEROVSKITE 
DISTRIBUTED FEEDBACK LIGHT SOURCE UNDER CONTINUOUS-WAVE OPTICAL 
PUMPING ............................................................................................................................................................................ 21

Abouzar Gharajeh ; Ross Haroldson ; Zhitong Li ; Jiyoung Moon ; Balasubramaniam Balachandran ; Walter Hu ; 
Anvar Zakhidov ; Qing Gu 

 

UNUSUAL SCALING LAWS FOR PLASMONIC NANOLASERS.............................................................................. 23
Suo Wang ; Xing-Yuan Wang ; Bo Li ; Hua-Zhou Chen ; Yi-Lun Wang ; Lun Dai ; Rupert F. Oulton ; Ren-Min Ma 

 

DISTRIBUTED PULSATION WAVEFORM INSPECTION TO RADIAL ARTERY WITH 
SHADOW MOIRÉ FRINGE.............................................................................................................................................. 25

Chun-Hsiung Wang ; Yu-Hsiang Hsu ; Shu-Sheng Lee ; Wen-Jung Wu ; Chih-Kung Lee 
 

DEEP TISSUE, WIDE-FIELD MULTIPHOTON IMAGING USING TEMPPIX ....................................................... 27
Adria Escobet-Montalbán ; Roman Spesyvtsev ; Mingzhou Chen ; Wardiya Afshar Saber ; Melissa Andrews ; C. 
Simon Herrington ; Michael Mazilu ; Kishan Dholakia 

 

FPGA-BASED HIGH-SPEED REAL-TIME LINE-SCAN IMAGER VIA FOURIER SPECTRUM 
ACQUISITION .................................................................................................................................................................... 29

Tianhua Fang ; Jiajie Teng ; Hongwei Chen ; Qiang Guo ; Minghua Chen ; Sigang Yang ; Shihong Xie 
 

WIDE-FIELD SURFACE-ENHANCED RAMAN SCATTERING FROM FERROELECTRICALLY 
DEFINED AU NANOPARTICLE MICROARRAYS FOR OPTICAL SENSING ....................................................... 31

Nebras Al-Attar ; Rusul M. Al-Shammari ; Michele Manzo ; Katia Gallo ; Brian J. Rodriguez ; James H. Rice 
 

A HYPERSPECTRAL CAMERA BASED ON GHOST IMAGING VIA SPARSITY CONSTRAINTS 
WITH A FLAT-FIELD GRATING ................................................................................................................................... 33

Shengying Liu ; Zhentao Liu ; Jianrong Wu ; Zhishen Tong ; Chenyu Hu ; Shensheng Han 
 

INCREASING THE SPEED OF CCD-BASED THERMOREFLECTANCE IMAGING: AN 
EXPERIMENTAL AND THEORETICAL DEMONSTRATION .................................................................................. 35

Mark Hallman ; Kyle Allison ; Johanna Hardin ; Ami Radunskaya ; Janice Hudgings 
 



HIGH-RESOLUTION AND REAL-TIME W-BAND IMAGING RADAR BASED ON PHOTONICS 
FOR SECURITY CHECK.................................................................................................................................................. 37

Shaowen Peng ; Shangyuan Li ; Xuedi Xiao ; Dexin Wu ; Xiaoxiao Xue ; Xiaoping Zheng 
 

REAL-TIME MEASUREMENTS OF NONLINEAR INSTABILITIES IN OPTICAL FIBERS................................ 39
Piotr Ryczkowski ; Mikko Närhi ; Cyril Billet ; Jean-Marc Merolla ; John M. Dudley ; Goëry Genty 

 

DEMONSTRATION OF GHZ-BAND RF RECEIVER AND SPECTROMETER USING RANDOM 
SPECKLE PATTERNS ...................................................................................................................................................... 41

Adam C. Scofield ; George A. Seller ; T. Justin Shaw ; Andrew D. Stapleton ; George C. Valley 
 

ULTRAFAST OPTICAL SAMPLING SPECTROSCOPY BASED ON DISPERSIVE FOURIER 
TRANSFORMATION ........................................................................................................................................................ 43

Srikamal J. Soundararajan ; Lin Yang ; Lingze Duan 
 

DYNAMIC DISPERSION VIA ACOUSTO-OPTIC ANGULAR EXCITATION OF MULTIMODE 
WAVEGUIDES ................................................................................................................................................................... 45

Jacky C. K. Chan ; Sebastian Karpf ; Bahram Jalali 
 

EXPERIMENTAL DEMONSTRATION OF MID-INFRARED COMPUTATIONAL 
SPECTROSCOPY WITH A PLASMONIC FILTER ARRAY....................................................................................... 47

Benjamin Craig ; Vivek Raj Shrestha ; Jiajun Meng ; Kenneth B. Crozier 
 

PHASE-TYPE ZIGZAG GRATING FOR SUPPRESSION HIGH ORDER DIFFRACTION .................................... 49
Ziwei Liu ; Tanchao Pu ; Lina Shi ; Changqing Xie 

 

FOLDED PLANAR METASURFACE SPECTROMETER ........................................................................................... 51
Mohammadsadegh Faraji-Dana ; Ehsan Arbabi ; Amir Arbabi ; Seyedeh Mahsa Kamali ; Hyounghan Kwon ; 
Andrei Faraon 

 

IMPACT OF TAPERED NANO-SLITS GRATING ON THE OPTICAL ENHANCEMENT OF 
PHOTO-SENSING DEVICES ........................................................................................................................................... 53

Ahmad A. Darweesh ; Stephen J. Bauman ; Joseph B. Herzog 
 

WAVEFRONT ABERRATION COMPENSATION METHOD TO FABRICATE LARGE 
GRATINGS WITH LOW SPACING ERROR USING BROAD-BEAM SCANNING EXPOSURE........................... 55

Yuxuan Zhao ; Lijiang Zeng 
 

GODDARD LASER FOR ABSOLUTE MEASUREMENT OF RADIANCE FOR INSTRUMENT 
CALIBRATION IN THE ULTRAVIOLET TO SHORT WAVE INFRARED ............................................................. 57

Brendan Mcandrew ; Joel Mccorkel ; Timothy Shuman ; Barbara Zukowski ; Aboubakar Traore ; Michael 
Rodriguez ; Steven Brown ; John Woodward 

 

PECULIARITIES OF NEAR-ROOM-TEMPERATURE THERMAL-EMISSION 
MEASUREMENTS USING FTIR SPECTROSCOPY .................................................................................................... 59

Yuzhe Xiao ; Alireza Shahsafi ; Patrick J. Roney ; Chenghao Wan ; Graham Joe ; Zhaoning Yu ; Jad Salman ; 
Mikhail A. Kats 

 

OPTOFLUIDIC TIME-STRETCH MICROSCOPY FOR PRECISION MEDICINE ................................................. 61
Cheng Lei ; Yasuyuki Ozeki ; Keisuke Goda 

 

INTRODUCTION TO TIME-FOLDED OPTICS; SPATIAL COMPRESSION OF PARAXIAL 
OPTICS USING TIME ....................................................................................................................................................... 63

Barmak Heshmat ; Matthew Tancik ; Guy Satat ; Ramesh Raskar 
 

HIGH-RESOLUTION TIME-STRETCH MICROSCOPY BASED ON ASYNCHRONOUS 
OPTICAL SAMPLING....................................................................................................................................................... 65

Xi Zhou ; Xin Dong ; Jiqiang Kang ; Liao Chen ; Chi Zhang ; Kenneth K. Y. Wong ; Xinliang Zhang 
 

BRILLOUIN MICROSCOPY FOR CELL AND TISSUE BIOMECHANICS ............................................................. 67
Giuliano Scarcelli 

 

EXCITATION WAVELENGTH OPTIMIZATION OF HARMONIC GENERATION 
MICROSCOPY IN HUMAN SKIN ENABLED BY FIBER-BASED FEMTOSECOND SOURCE 
TUNABLE IN 1.15-1.35 µM ............................................................................................................................................... 69

Hsiang-Yu Chung ; Wei Liu ; Qian Cao ; Rüdiger Greinert ; Franz X. Kärtner ; Guoqing Chang 
 

STUDY OF BACTERIAL INNER STRUCTURES WITH 4 P RAMAN MICROSCOPY .......................................... 71
Alejandro Diaz Tormo ; Dmitry Khalenkow ; Andre G. Skirtach ; Nicolas Le Thomas 

 

DEEP LEARNING MICROSCOPY: ENHANCING RESOLUTION, FIELD-OF-VIEW AND 
DEPTH-OF-FIELD OF OPTICAL MICROSCOPY IMAGES USING NEURAL NETWORKS ............................... 73

Yair Rivenson ; Zoltán Göröcs ; Harun Günaydin ; Yibo Zhang ; Hongda Wang ; Aydogan Ozcan 
 

HIGH-RESOLUTION OPTICAL COHERENCE TOMOGRAPHY IN VIVO USING A NANO-
OPTIC ENDOSCOPE......................................................................................................................................................... 75

Hamid Pahlevaninezhad ; Mohammadreza Khorasaninejad ; Yao-Wei Huang ; Zhujun Shi ; Lida P. Hariri ; David 
C. Adams ; Alexander Zhu ; Cheng-Wei Qiu ; Federico Capasso ; Melissa J. Suter 

 

ROBUST HOLOGRAPHIC AUTOFOCUSING BASED ON EDGE SPARSITY ........................................................ 77
Yibo Zhang ; Hongda Wang ; Yichen Wu ; Miu Tamamitsu ; Aydogan Ozean 

 



ULTRAFAST LASER MICROWELDING OF OPTICAL MATERIALS .................................................................... 79
Duncan Hand ; Richard M Carter ; Robert R Thomson ; M J Daniel Esser ; Michael Troughton ; Ian Elder ; 
Robert Lamb 

 

CONTROLLING FEMTOSECOND LASER ABLATION OF GERMANIUM FOR LASER 
POLISHING APPLICATIONS.......................................................................................................................................... 81

L. L. Taylor ; J. Xu ; T. R. Smith ; M. Pomerantz ; J. C. Lambropoulos ; J. Qiao 
 

PROCESS OPTIMIZATION BY BURSTS OF ULTRAFAST LASER PULSES AND 
CONSIDERATIONS OF ABSORPTANCE AND RESIDUAL HEAT .......................................................................... 83

B. Jaeggi ; D. J. Foerster ; B. Neuenschwander 
 

STUDY FOR BLACK MARKING OF STEEL WITH SHORT PULSED AND ULTRASHORT 
PULSED LASERS ............................................................................................................................................................... 85

D. Albrecht ; T. Schneider ; C. Unger ; J. Koch ; O. Suttmann ; L. Overmeyer 
 

LASER-BASED FABRICATION OF MICROFLUIDIC DEVICES FOR POROUS MEDIA 
APPLICATIONS ................................................................................................................................................................. 87

Krystian L. Wlodarczyk ; Amir Jahanbakhsh ; Richard M. Carter ; Robert R. J. Maier ; Duncan P. Hand ; 
Mercedes Maroto-Valer 

 

ULTRAFAST LASER TEXTURING ON SI WITH BURST-MODE PICOSECOND LASER 
PULSES ................................................................................................................................................................................ 89

Iaroslav Gnilitskyi ; Leonardo Orazi ; Tommi White ; Vitaly Gruzdev 
 

INFLUENCE OF LASER POWER AND SCANNING VELOCITY IN ONE- AND TWO-STEP 
LASER CLADDING ON ULTRA-THIN SUBSTRATES ............................................................................................... 91

Tobias Gabriel ; Florian Scherm ; Marek Gorywoda ; Uwe Glatzel 
 

SPECKLE-FREE NON-INVASIVE IMAGING WITH SPECKLE-MODULATING OPTICAL 
COHERENCE TOMOGRAPHY ....................................................................................................................................... 93

Orly Liba ; Matthew D. Lew ; Elliott D. Sorelle ; Rebecca Dutta ; Debasish Sen ; Darius M. Moshfeghi ; Steven 
Chu ; Adam De La Zerda 

 

IN VIVO IMAGES OF RAT PERIPHERAL CORNEA AND LIMBUS WITH FULL-FIELD 
OPTICAL COHERENCE TOMOGRAPHY.................................................................................................................... 95

Yu-Tung Chen ; Ting-Wei Hsu ; Wei-Li Chen ; Sheng-Lung Huang 
 

FIRST DEMONSTRATION OF IN VIVO MUELLER POLARIMETRIE IMAGING ON HUMAN 
UTERINE CERVIX ............................................................................................................................................................ 97

Jérémy Vizet ; Jean Rehbinder ; Stanislas Deby ; Stéphane Roussel ; André Nazac ; Ranya Soufan ; Catherine 
Genestie ; Christine Haie-Meder ; Hervé Fernandez ; François Moreau ; Angelo Pierangelo 

 

MIRAU BASED TI3+:AL2O3 SPECTROSCOPIC FULL-FIELD OPTICAL COHERENCE 
TOMOGRAPHIC IN VIVO SKIN IMAGING................................................................................................................. 99

Rajendran Soundararajan ; Ting-Wei Hsu ; Manuel Calderon Delgado ; Yanding Qin ; Sheng-Lung Huang 
 

NORMAL DISPERSION THULIUM FIBER FOR ULTRAFAST NEAR-2 µM FIBER LASER............................. 101
Yuhao Chen ; Siddharthan Raghuraman ; Daryl Ho ; Dingyuan Tang ; Seongwoo Yoo 

 

SINGLE-FREQUENCY MOD-HOP FREE TUNABLE 3µM LASER PUMPED BY A 2W DIODE 
FOR ISOTOPIC GAS SENSING ..................................................................................................................................... 103

Jui-Yu Lai ; Hsuan-Tse Guo ; Yu-Chen Chen ; Cheng-Wei Hsu ; Dong-Yi Wu ; Ming-Hsien Chou ; Shang-Da Yang 
 

INDUSTRIAL GHZ FEMTOSECOND LASER SOURCE FOR HIGH EFFICIENCY ABLATION ...................... 105
G. Bonamis ; K. Mishchik ; J. Lopez ; I. Manek-Hönninger ; E. Audouard ; C. Honninger ; E. Mottay 

 

THE 5.4 KW OUTPUT POWER OF THE YTTERBIUM-DOPED TANDEM-PUMPING FIBER 
AMPLIFIER ...................................................................................................................................................................... 107

Xuejiao Wang ; Ping Yan ; Zehui Wang ; Yusheng Huang ; Jiading Tian ; Dan Li ; Qirong Xiao 
 

ULTRAFAST EXPERIMENTAL ANALYSIS AND COMPARATIVE PERFORMANCE OF A 
GRAPHENE SATURABLE MIRROR AT 2 µM WAVELENGTH ............................................................................. 109

Gaozhong Wang ; Kangpeng Wang ; Werner J. Blau 
 

A TRIPLE QUANTUM CASCADE LASER BASED SULFUR SPECIES SENSOR FOR H2S, CH3SH 
AND COS IN PETROCHEMICAL PROCESS STREAMS .......................................................................................... 111

Harald Moser ; Johannes Paul Waclawek ; Andreas Genner ; Christoph Gasser ; Bernhard Lendl 
 

TRANSCRANIAL PHOTOBIOMODULATION FOR PSYCHIATRIC DISORDERS: PAST AND 
FUTURE DIRECTIONS................................................................................................................................................... 113

Paolo Cassano 
 

OPTIMIZATION OF IRRADIATION CONDITIONS FOR UPCONVERSION NANOPARTICLE 
ASSISTED PHOTOBIOMODULATION OF NEURONAL CELLS ........................................................................... 115

Sumeyra Tek ; Brandy A. Vincent ; Christopher A. Baker ; Kelly L. Nash 
 

OPTICAL SCATTERING OF STRUCTURED LIGHT ............................................................................................... 117
Romanus Hutchins ; John Rogers ; Jonathan Williams ; Ping Yu 

 

ANNIHILATION OF METHICILLIN-RESISTANT STAPHYLOCOCCUS AUREUS (MRSA) VIA 
PHOTOBLEACHING OF STAPHYLOXANTHIN....................................................................................................... 119

Ji-Xin Cheng 
 



CONTROLLED LASER BIOCHEMISTRY IN ROOM-TEMPERATURE POLAR LIQUIDS BY 
ULTRASHORT LASER PULSES ................................................................................................................................... 121

Vitaly Gruzdev ; Dmitry Korkin ; Brian P. Mooney ; Jesper F. Havelund ; Ian Max Moller ; Jay J. Thelen 
 

PARYLENE PHOTONIC WAVEGUIDE ARRAYS: A PLATFORM FOR IMPLANTABLE 
OPTICAL NEURAL IMPLANTS ................................................................................................................................... 123

Jay Reddy ; Maysamreza Chamanzar 
 

ELECTRIC FIELD SENSING WITH GRAPHENE OPTOELECTRONICS FOR ACTION 
POTENTIAL DETECTION ............................................................................................................................................. 125

Jason Horng ; Halleh Balch ; Allister Mcguire ; Feng Wang ; Bianxiao Cui 
 

REMOTE PHOTONIC SENSING OF VOCAL CORDS VIBRATIONS .................................................................... 127
N. Ozana ; A. Primov-Fever ; A. Bennet ; M. Wolf ; Z. Zalevsky 

 

SELF-POWERED ULTRASENSITIVE GLUCOSE DETECTION BASED ON GRAPHENE 
MULTI-HETEROJUNCTIONS ...................................................................................................................................... 129

Cheng-Han Chang ; Wei-Ju Lin ; Yu-Ming Liao ; Han-Yi Chou ; Yang-Fang Chen 
 

MULTIFUNCTIONAL OPTOPHORESIS FOR BIOMOLECULAR DETECTION BY USING 
INTEGRATED SILICON PHOTONIC WAVEGUIDE ARRAYS .............................................................................. 131

Zhenyu Li ; Haitao Zhao ; Gong Zhang ; Yanyu Chen ; Jianguo Huang ; Qihua Xiong ; Ai Qun Liu 
 

TRAPPING AND OPTICAL IDENTIFICATION OF MICROPARTICLES IN A LIQUID WITH A 
FUNCTIONAL OPTICAL FIBER PROBE.................................................................................................................... 133

S. Etcheverry ; A. Russom ; F. Laurell ; W. Margulis 
 

ALL-FIBER, PORTABLE, ONLINE RAMAN BIOSENSOR WITH ENHANCEMENT OF SIGNAL 
EXCITATION AND COLLECTION EFFICIENCY..................................................................................................... 135

Qian Chu ; Guanghui Wang ; Zhiqiang Jin ; Jie Tan ; Hao Cai ; Bo Lin ; Xuping Zhang 
 

OPTICAL RE-INJECTION IN OFF-AXIS INTEGRATED CAVITY OUTPUT SPECTROSCOPY, 
MODELLING AND EXPERIMENTS ............................................................................................................................ 137

Faisal Nadeem ; Julien Mandon ; Simona M. Cristescu ; Frans J.M. Harren 
 

DETECTION OF TRACE AMOUNTS OF VOLATILE ORGANIC COMPOUNDS VIA LASER-
INDUCED CONDENSATION ......................................................................................................................................... 139

V. Shumakova ; M. Matthews ; T. Balciunas ; S. Ališauskas ; E. Schubert ; A. Pugžlys ; A. Baltuška ; J. Kasparian 
; J.P. Wolf 

 

MID-INFRARED PHOTOTHERMAL INTERFEROMETRIC GAS SENSING IN HOLLOW-CORE 
OPTICAL FIBERS............................................................................................................................................................ 141

Chenyu Yao ; Zhili Li ; Fan Yang ; Wei Jin ; Wei Ren 
 

PARTS-PER-BILLION CARBON MONOXIDE SENSING IN SILICON-ON-SAPPHIRE MID-
INFRARED PHOTONIC CRYSTAL WAVEGUIDES ................................................................................................. 143

Ali Rostamian ; Joel Guo ; Swapnajit Chakravarty ; Chi-Jui Chung ; Duy Nguyen ; Ray T. Chen 
 

A NEW METHOD TO DETERMINE THE RESONANCE FREQUENCY IN QEPAS ............................................ 145
Philipp Breitegger ; Benjamin Lang ; Alexander Bergmann 

 

GASB DIODE LASERS FOR QEPAS SENSOR APPLICATIONS............................................................................. 147
Tobias Milde ; Morten Hoppe ; Hervé Tatenguem ; Wolfgang Schade ; Joachim Sacher 

 

FIBER LASER INTRACAVITY QUARTZ-ENHANCED PHOTOACOUSTIC GAS SENSOR.............................. 149
Qiang Wang ; Zhen Wang ; Pietro Patimisco ; Angelo Sampaolo ; Vincenzo Spagnolo ; Wei Ren 

 

SUB-PARTS-PER-TRILLION SENSITIVITY IN TRACE GAS DETECTION BY CANTILEVER-
ENHANCED PHOTO-ACOUSTIC SPECTROSCOPY ................................................................................................ 151

Teemu Tomberg ; Markku Vaimo ; Tuomas Hieta ; Lauri Halonen 
 

ULTRASONIC GUIDING AND STEERING OF LIGHT IN SCATTERING TISSUE ............................................. 153
Matteo Giuseppe Scopelliti ; Maysam Chamanzar 

 

ATTOJOULE MODULATORS FOR PHOTONIC NEUROMORPHIC COMPUTING .......................................... 155
Rubab Amin ; Jonathan George ; Jacob Khurgin ; Tarek El-Ghazawi ; Paul R. Prucnal ; Volker J. Sorger 

 

SPIN-PHOTON INTERFACE CONTROLLED OPTICAL SWITCHING IN A NANOBEAM 
WAVEGUIDE.................................................................................................................................................................... 157

Tim Schröder ; Alisa Javadi ; Dapeng Ding ; Martin Hayhurst Appel ; Sahand Mahmoodian ; Matthias C. Löbl ; 
Immo Söllner ; Rüdiger Schott ; Camille Papon ; Tommaso Pregnolato ; Soren Stobbe ; Leonardo Midolo ; 
Andreas D. Wieck ; Arne Ludwig ; Richard J. Warburton ; Peter Lodahl 

 

ELECTROMECHANICALLY TUNABLE DIAMOND COLOR CENTERS COUPLED TO 
NANOPHOTONIC WAVEGUIDES ............................................................................................................................... 159

Bartholomeus Machielse ; Michael J Burek ; Srujan Meesala ; Cleaven Chia ; Young-Ik Sohn ; Haig Atikian ; 
Linbo Shao ; Smarak Maity ; Mikhail D. Lukin ; Marko Loncar 

 

SPECTRAL TUNING OF MULTIPLE GERMANIUM VACANCY CENTERS IN DIAMOND 
WITH MECHANICAL STRAIN ..................................................................................................................................... 161

Smarak Maity ; Linbo Shao ; Young-Ik Sohn ; Srujan Meesala ; Bartholomeus Machielse ; Edward Bielejec ; 
Marko Loncar 

 



QUANTUM MEASUREMENT OF MEMBRANE'S VIBRATION ............................................................................. 163
Jiteng Sheng ; Xinrui Wei ; Shuhui Wu ; Haibin Wu 

 

QUANTUM OPTOMECHANICS WITH ULTRACOHERENT SOFT–CLAMPED RESONATORS .................... 165
Junxin Chen ; Massimiliano Rossi ; David Mason ; Yeghishe Tsaturyan ; Yannick Seis ; Albert Schliesser 

 

ELASTIC STRAIN ENGINEERING FOR EXCEPTIONAL MECHANICAL COHERENCE................................ 167
Nils J. Engelsen ; Amir H. Ghadimi ; Sergey A. Fedorov ; Mohammad J. Bereyhi ; Ryan Schilling ; Dalziel J. 
Wilson ; Tobias J. Kippenberg 

 

FREQUENCY CONVERSION OF A QUANTUM DOT SINGLE-PHOTON SOURCE ON A 
NANOPHOTONIC CHIP ................................................................................................................................................. 169

Anshuman Singh ; Qing Li ; Jin Liu ; Xiyuan Lu ; Christian Schneider ; Kartik Srinivasan 
 

SINGLE-PHOTON-LEVEL INTERFACE FOR LINKING SR+TRANSITION AT 422NM WITH 
THE TELECOMMUNICATIONS C-BAND .................................................................................................................. 171

Thomas A. Wright ; Robert J. A. Francis-Jones ; Corin B.E Gawith ; Jonas N. Becker ; Patrick M. Ledingham ; 
Ian A. Walmsley ; Benjamin Brecht ; Joshua Nunn ; Peter J. Mosley 

 

LONGWAVE INFRARED LIDAR BASED ON PARAMETRIC SOURCES FOR STANDOFF 
DETECTION OF GASEOUS CHEMICALS ................................................................................................................. 173

Julie Armougom ; Jean-Michel Melkonian ; Myriam Raybaut ; Jean-Baptiste Dherbecourt ; Guillaume Gorju ; 
Antoine Godard ; Riaan Cotzee ; Valdas Pašiškevicius ; Jirí Kadlcák 

 

TOWARDS BROADBAND MULTI-SPECIES TRACE GAS DETECTION USING A MID-
INFRARED SUPERCONTINUUM SOURCE ............................................................................................................... 175

Qing Pan ; Khalil E. Jahromi ; M. Ali Abbas ; Amir Khodabakhsh ; Simona M. Cristescu ; Frans J.M. Harren 
 

INFRARED METROLOGY USING VISIBLE PHOTONS.......................................................................................... 177
Anna Paterova ; Hongzhi Yang ; Chengwu An ; Dmitry Kalashnikov ; Leonid Krivitsky 

 

SELF-HETERODYNE AND DUAL-COMB SPECTROSCOPY USING ACOUSTO-OPTIC 
FREQUENCY COMBS .................................................................................................................................................... 179

V. Duran Bosch ; L. Djevarhidjian ; C. Schnébelin ; K. Nithyanandan ; S. Kassi ; G. Méjean ; D. Romanini ; H. 
Guillet De Chatellus 

 

AN FPGA BASED ALGORITHM TO STUDY AND CHARACTERIZE GAS MIXTURES: 
CH4/CO2CASE STUDY .................................................................................................................................................... 181

Fatemeh Yazdandoust ; Herve Tatenguem ; Tobias Milde ; Alvaro Jimenez ; Joachim Sacher 
 

WAVELENGTH CALIBRATION OF HIGH-PERFORMANCE SPECTROMETERS WITH A 
STABILIZED OPTICAL COMB FROM AN ULTRAFAST SEMICONDUCTOR DISK LASER .......................... 183

Antoine Jallageas ; Jacob Nürnberg ; Cesare G. E. Alfieri ; Dominik Waldburger ; Sandro M. Link ; Florian 
Emaury ; Jacques Morel ; Ursula Keller 

 

NOISE CORRELATION SPECTROSCOPY FOR SPECTROSCOPIC MEASUREMENTS OF 
LOW ENERGY MODES.................................................................................................................................................. 185

Giorgia Sparapassi ; Jonathan Owen Tollerud ; Filippo Glerean ; Daniele Fausti 
 

HO2DETECTION IN A PHOTOLYSIS REACTOR USING FARADAY ROTATION 
SPECTROSCOPY............................................................................................................................................................. 187

Chu C. Teng ; Chao Yan ; Aric Rousso ; Tim Chen ; Yiguang Ju ; Gerard Wysocki 
 

CRIEGEE INTERMEDIATES DYNAMIC ANALYSIS BASED ON DUAL OPTICAL 
FREQUENCY COMBS SPECTROMETER .................................................................................................................. 189

Haoyuan Lu ; Dawei Li ; Jianye Zhao ; Peng Zuo 
 

ULTRAFAST LASER ENHANCED RAYLEIGH BACKSCATTERING ON SILICA FIBER FOR 
DISTRIBUTED SENSING UNDER HARSH ENVIRONMENT .................................................................................. 191

Mohan Wang ; Mohamed A. S. B. Zaghloul ; Sheng Huang ; Aidong Yan ; Shuo Li ; Ran Zou ; Paul Ohodnicki ; 
Michael Buric ; Ming-Jun Li ; David Carpenter ; Joshua Daw ; Kevin P. Chen 

 

PASSIVE RADIATIVE COOLING STRUCTURE WITH VIVID COLORS............................................................. 193
Gil Ju Lee ; Hyun Myung Kim ; Yeong Jae Kim ; Young Min Song 

 

OBSERVATION OF COHERENT PERFECT ABSORPTION IN RESONANT ORGANIC 
MATERIALS ..................................................................................................................................................................... 195

Ali K. Jahromi ; Lorelle N. Pye ; Soroush Shabahang ; Massimo L. Villinger ; Joshua D. Perlstein ; Ayman F. 
Abouraddy 

 

SILK IS A NATURAL METAMATERIAL FOR SELF-COOLING: AN OXYMORON? ........................................ 197
Seung Ho Choi ; Zahyun Ku ; Seong-Ryul Kim ; Kwang-Ho Choi ; Augustine M. Urbas ; Young L. Kim 

 

AN ACTIVE VISIBLE NANOPHOTONICS PLATFORM FOR SUB-MILLISECOND DEEP 
BRAIN NEURAL STIMULATION ................................................................................................................................. 199

Aseema Mohanty ; Qian Li ; Mohammad Amin Tadayon ; Gaurang R. Bhatt ; Euijae Shim ; Xingchen Ji ; Jaime 
Cardenas ; Steven A. Miller ; Adam Kepecs ; Michal Lipson 

 

ENERGY-EFFICIENT AND HIGH-THROUGHPUT NANOPHOTONIC NEUROMORPHIC 
COMPUTING .................................................................................................................................................................... 201

Mohammadamin Nazirzadeh ; Mohammadsadegh Shamsabardeh ; S. J. Ben Yoo 
 



LIQUID-LEVEL SENSOR USING OPTICAL MICROFIBER PROBE..................................................................... 203
Junjie Wang ; Yanpeng Li ; Lingduo Li ; Wei Zhang ; Zhijun Yan ; Qizhen Sun ; Deming Liu 

 

THIRD HARMONIC GENERATION MICROSCOPY FOR LABEL-FREE HUMAN BRAIN 
IMAGING .......................................................................................................................................................................... 205

Sandeep Chakraborty ; Hao-Cheng Gao ; Chen-Tung Yen ; Hsin-Yi Huang ; Chi-Kuang Sun 
 

IDENTIFICATION OF BIOMARKER (L-2HG) IN REAL HUMAN BRAIN GLIOMA BY 
TERAHERTZ SPECTROSCOPY ................................................................................................................................... 207

Yan Peng ; Wanqing Chen ; Yiming Zhu 
 

NEURITE OUTGROWTH AND RETRACTION CAUSED BY COMBINED OPTICAL AND 
CHEMICAL STIMULATIONS ....................................................................................................................................... 209

Yu-Chiu Kao ; Yu-Cing Liao ; Chau-Hwang Lee 
 

HIGH-RESOLUTION AND LARGE TUNABLE RANGE NANOPHOTONIC SPECTROMETER 
USING A MICRORING RESONATOR ......................................................................................................................... 211

S. N. Zheng ; Y. Y. Chen ; H. Cai ; Y. D. Gu ; Z. C. Yang ; Y. L. Hao ; D. L. Kwong ; A. Q. Liu 
 

HIGH-RESOLUTION AND LARGE-BANDWIDTH ON-CHIP MICRORING RESONATOR 
CAVITY-ENHANCED FOURIER-TRANSFORM SPECTROMETER ..................................................................... 213

S. N. Zheng ; Y. Y. Chen ; H. Cai ; Y. D. Gu ; A. Q. Liu 
 

SELF-EXPANDING FABRICATED BUBBLE RESONATORS USED AS WHISPERING 
GALLERY MODES SENSORS ....................................................................................................................................... 215

Hongwen Zhou ; Jiansheng Liu ; Meng Zhang ; Jie Chen ; Xiaosheng Liu ; Qing Wu ; Zheng Zheng 
 

A HIGH-RESOLUTION DUAL-MICRORING-BASED SILICON PHOTONIC SENSOR USING 
ELECTRONIC INTEGRATED CIRCUIT..................................................................................................................... 217

H. Zhang ; M. F. Karim ; S. N. Zheng ; H. Cai ; Y. D. Gu ; S. S. Chen ; H. Yu ; A. Q. Liu 
 

COMBINED LASER-INDUCED BREAKDOWN SPECTROSCOPY AND MIR QUANTUM 
CASCADE LASER REFLECTANCE SPECTROSCOPY FOR ELEMENTAL AND MOLECULAR 
CHARACTERIZATION .................................................................................................................................................. 219

Francis Vanier ; Christian Padioleau ; Mohamad Sabsabi ; Alain Blouin 
 

IDENTIFICATION OF WHITE POWDER SAMPLES USING BROADBAND COHERENT LIGHT 
IN THE MOLECULAR FINGERPRINT REGION ...................................................................................................... 221

Luke Maidment ; Richard A. Mccracken ; Oguzhan Kara ; Peter G. Schunemann ; Derryck T. Reid 
 

EDIBLE OILS SENSING SETUP BASED ON A CORE-OFFSET MACH-ZEHNDER 
INTERFEROMETER WITH SINGLE MODE FIBER ................................................................................................ 223

L. J. Cuchimaque-Lugo ; R. Castro-López ; M. E. Sosa-Morales ; J. M. Sierra-Hernández ; J. M. Estudillo-Ayala ; 
D. Jauregui-Vazquez ; J. C. Hernandez-García ; R. Rojas-Laguna 

 

ALPHA RADIATION INDUCED LUMINESCENCE IN SOLAR BLIND SPECTRAL REGION .......................... 225
Thomas Kerst ; Juha Toivonen 

 

COMPACT AMPLITUDE-MODULATED, PHASE-ANALYZED SPECTROSCOPY (CAMPAS) 
FOR GAS ANALYSIS ...................................................................................................................................................... 227

David S Bomse 
 

QUANTIFYING METHANE EMISSIONS AMONG SIMULATED GAS WELLS WITH A DUAL-
FREQUENCY COMB SPECTROMETER .................................................................................................................... 229

S. Coburn ; C.B. Alden ; R. Wright ; E. Baumann ; K. Cossel ; N.R. Newbury ; K. Prasad ; I. Coddington ; G.B. 
Rieker 

 

EFFECT OF TUNING CHARACTERISTICS OF CONTINUOUS WAVE QUANTUM CASCADE 
LASER ON DETECTION OF CH4AND N2O IN MID-IR REGION ........................................................................... 231

May H Hlaing ; Caio Azevedo ; Tarik Zerrad ; Amir Khan 
 

MID-INFRARED PHOTONIC CHIPS FOR REAL-TIME GAS MIXTURE ANALYSIS ........................................ 233
Tiening Jin ; Pao Tai Lin 

 

FIRST DEMONSTRATION OF O-BAND GRATING-ASSISTED MICROCYLINDER SURFACE-
EMITTING LASER .......................................................................................................................................................... 235

Xiang Ma ; Quanan Chen ; Wei Sun ; Ye Liu ; Gongyuan Zhao ; Gonghai Liu ; Qiaoyin Lu ; Weihua Guo 
 

FAR FIELD CONTROL OF LARGE-AREA SURFACE-EMITTING PHOTONIC CRYSTAL 
QUANTUM CASCADE LASER...................................................................................................................................... 237

Yong Liang ; Zhixin Wang ; Wolf Johanna ; Emilio Gini ; Mattias Beck ; Jerome Faist 
 

FREQUENCY COMB FORMATION OVER THE ENTIRE LASING RANGE OF QUANTUM 
CASCADE LASERS ......................................................................................................................................................... 239

Yang Yang ; David Burghoff ; John L. Reno ; Qing Hu 
 

DIRECT MEASUREMENT OF THE PHASE COHERENCE OF QUANTUM CASCADE COMB 
SOURCES .......................................................................................................................................................................... 241

S. Bartalini ; L. Consolino ; F. Cappelli ; G. Campo ; I. Galli ; D. Mazzotti ; P. Cancio ; G. Scalari ; J. Faist ; P. 
De Natale 

 



SIGNAL RECONSTRUCTION IN SS-OCT USING COMPRESSED SENSING ...................................................... 243
Takuma Shirahata ; Sze Yun Set ; Shinji Yamashita 

 

SPATIALLY-OFFSET OPTICAL COHERENCE TOMOGRAPHY.......................................................................... 245
Mingzhou Chen ; Josep Mas ; Kishan Dholakia 

 

SYNTHETIC-WAVELENGTH-BASED DUAL-COMB INTERFEROMETRY FOR HIGH-SPEED 
AND HIGH-PRECISION DISTANCE MEASUREMENT ........................................................................................... 247

Zebin Zhu ; Kai Ni ; Qian Zhou ; Guanhao Wu 
 

SPECKLE MITIGATION IN LASER DOPPLER VIBROMETRY BASED ON A COMPACT 
SILICON PHOTONICS CHIP......................................................................................................................................... 249

Yanlu Li ; Jinghao Zhu ; Matthieu Duperron ; Peter O'brien ; Ralf Schüler ; Soren Aasmul ; Mirko De Melis ; 
Roel Baets 

 

HIGH SPATIAL RESOLUTION LIDAR FOR DETECTION OF CRACKS ON TUNNEL 
SURFACES ........................................................................................................................................................................ 251

Takeharu Murakami ; Norihito Saito ; Yuichi Komachi ; Takashi Michikawa ; Michio Sakashita ; Shigeru Kogure 
; Kiwamu Kase ; Satoshi Wada ; Katsumi Midorikawa 

 

INTERFEROMETRIC MICROSCOPY FOR DETECTION AND VISUALIZATION OF 
BIOLOGICAL NANOPARTICLES................................................................................................................................ 253

M. Selim Ünlü 
 

BROADBAND FLUORESCENCE ENHANCEMENT AND ULTRASENSITIVE DNA DETECTION 
USING PLASMONIC OPEN-RING NANOARRAYS................................................................................................... 255

Akash Kannegulla ; Ye Liu ; Bo Wu ; Li-Jing Cheng 
 

SPATIAL FREQUENCY PROJECTION SUPER RESOLUTION IMAGING .......................................................... 257
Randy A. Bartels ; Keith A. Wernsing ; Patrick Stockton ; Jeffrey J. Field ; Jeff Squier 

 

A NANOPLASMONIC SENSOR FABRICATED BY LASER INTERFERENCE LITHOGRAPHY 
(LIL) FOR IMMUNOGLOBULIN DETECTION ......................................................................................................... 259

Chi-Chen Lin ; Jian-Fu Luo ; Lon A. Wang ; Nien-Tsu Huang 
 

HIGH-THROUGHPUT HOLOGRAPHIC MONITORING OF NANOPARTICLE DEGRADATION 
FOR DRUG DELIVERY APPLICATIONS ................................................................................................................... 261

Aniruddha Ray ; Shuoran Li ; Tatiana Segura ; Aydogan Ozean 
 

SEMICONDUCTOR LASER PARTICLES IN BIOLOGICAL CELLS ..................................................................... 263
Sheldon J. J. Kwok ; Nicola Martino ; Andreas C. Liapis ; Sarah Wu ; Sarah Forward ; Seok-Hyun Yun 

 

VERNIER TRANSCEIVER ARCHITECTURE FOR SIDE-LOBE-FREE AND HIGH-ENTENDUE 
LIDAR ................................................................................................................................................................................ 265

Sergio Pinna ; Bowen Song ; Larry A. Coldren ; Jonathan Klamkin 
 

ULTRAVIOLET SUPERCONTINUUM GENERATION IN OPTICAL FIBERS ..................................................... 267
John C. Travers ; Teodora F. Grigorova ; Federico Belli 

 

SPATIALLY-RESOLVED HYDROGEN ATOM DETECTION IN FLAMES USING BACKWARD 
LASING.............................................................................................................................................................................. 269

Maria Ruchkina ; Pengji Ding ; Andreas Ehn ; Marcus Alden ; Joakim Bood 
 

SPATIALLY RESOLVED RAMAN SPECTRA OF DIFFUSION FLAME VIA COMPRESSIVE 
SENSING ........................................................................................................................................................................... 271

David J. Starling ; Joseph Ranalli 
 

HYPERSONIC FLOW VELOCITY MEASUREMENTS USING FLEET ................................................................. 273
Laura Dogariu ; Arthur Dogariu ; Mike S. Smith ; Eric C. Marineau ; Richard B. Miles 

 

INTRA-PULSE CAVITY ENHANCED MEASUREMENTS OF CARBON MONOXIDE IN A 
RAPID COMPRESSION MACHINE ............................................................................................................................. 275

Ehson F. Nasir ; Aamir Farooq 
 

MICROLENS-STABILIZED LASER ARRAYS FOR SHORT-PULSE, SPECKLE-FREE IMAGING ................. 277
Austin W. Steinforth ; José A. Rivera ; J. Gary Eden 

 

PORTABLE DIAGNOSTIC FOR MALARIA DETECTION IN LOW-RESOURCE SETTINGS .......................... 279
Samantha E. Mcbirney ; Dongyu Chen ; Alexis Scholtz ; Bernard Chen ; Andrea M. Armani 

 

IMPROVED SPOT FORMATION THROUGH FLEXIBLE MULTIMODE FIBER USING A 
PARTIAL REFLECTOR.................................................................................................................................................. 282

Ruo Yu Gu ; Elaine Chou ; Cory Rewcastle ; Ofer Levi ; Joseph M. Kahn 
 

INTRACELLULAR DOPPLER IMAGING CLINICAL TRIALS IN PERSONALIZED CANCER 
CARE.................................................................................................................................................................................. 284

David D. Nolte ; Zhe Li ; Honggu Choi ; Michael Childress ; John Turek ; Shadia Jalal 
 

IMPROVED PERFORMANCE & THERMAL STABILITY IN PLASMONIC FILMS WITH 
THINNER ADHESION & CAPPING LAYERS ............................................................................................................ 286

William M. Abbott ; Christopher P. Murray ; Chuan Zhong ; Christopher M. Smith ; David Mccloskey ; John F. 
Donegan 

 



TRACKING THE MORPHOLOGY EVOLUTION OF 3D SELECTIVE LASER MELTING IN 
SITU USING INLINE COHERENT IMAGING ............................................................................................................ 288

Tristan G. Fleming ; Stephen G. L. Nestor ; Mark A. Boukhaled ; Troy R. Allen ; Nathan J. Smith ; James M. 
Fraser 

 

WAVELENGTH MULTIPLEXED LASER INTERFEROMETRY FOR RANGING............................................... 290
Vala Fathipour ; Zain Zaidi ; Connie Chang-Hasnain 

 

EMBEDDING DISTRIBUTED TEMPERATURE AND STRAIN OPTICAL FIBER SENSORS IN 
METAL COMPONENTS USING ADDITIVE MANUFACTURING.......................................................................... 292

Ran Zou ; Xuan Liang ; Mohan Wang ; Aidong Yan ; Paul Ohodnicki ; Albert To ; Kevin Chen 
 

SELF-MIXING VIBROMETER HAS PICOMETER SENSITIVITY BY EXPLOITING THE FM 
CHANNEL ......................................................................................................................................................................... 294

Silvano Donati ; Michele Norgia 
 

EFFICIENCY INCREASING OF SINGLE-JUNCTION GAAS SOLAR CELLS COATED WITH 
SPECIES OF NIR UP-CONVERSION PHOSPHORS LAYER ON FRONT-SIDE SURFACE BY 
SPIN-ON FILM DEPOSITION........................................................................................................................................ 296

Jhih-Ciang Chen ; Wen-Jeng Ho ; Zong-Xian Lin ; Wen-Bin Bai ; Guan-Yu Chen ; Hao-Xiang Zhang ; Jheng-Jie 
Liu ; Hung-Pin Shiao 

 

HIT SOLAR CELL PERFORMANCE ENHANCEMENT WITH LUMINESCENT DOWN 
SHIFTING PHENOMENON ........................................................................................................................................... 298

Albert Lin ; Chien-Yao Huang ; Parag Parashar ; Hao-Ming Chou ; Yi-Shiuan Lin ; Ming-Hsuan Kao ; Shih-Wei 
Chen ; Chang-Hong Shen ; Jia-Min Shieh ; Tzu-Yu Chen ; Chien-Chung Lin ; Peichen Yu ; Hao-Chung Kuo 

 

SPECTRUM SPLITTING MICRO-CONCENTRATOR ASSEMBLY FOR LATERALLY-
ARRAYED MULTI-JUNCTION PHOTOVOLTAIC MODULE ................................................................................ 300

Duanhui Li ; Rui-Tao Wen ; Rushabh D. Shah ; Xueying Zhao ; Haoquan Zhang ; Eugene Fitzgerald ; David J. 
Perreault ; Jurgen Michel ; Juejun Hu ; Tian Gu 

 

INTEGRATED CONCENTRATORS FOR SCALABLE HIGH-POWER GENERATION FROM 
CQD SOLAR CELLS........................................................................................................................................................ 302

Yida Lin ; Garrett Ung ; Gary Qian ; Botong Qiu ; Susanna M. Thon 
 

ANALYSIS OF AN ANTI-REFLECTING NANOWIRE TRANSPARENT ELECTRODE FOR 
SOLAR CELLS ................................................................................................................................................................. 304

Zhexin Zhao ; Ken Xingze Wang ; Shanhui Fan 
 

EXPERIMENTAL DEMONSTRATION OF 28.2% THERMOPHOTOVOLTAIC CONVERSION 
EFFICIENCY .................................................................................................................................................................... 306

Zunaid Omair ; Gregg Scranton ; Luis M. Pazos-Outón ; Myles A. Steiner ; Per F. Peterson ; John Holzrichter ; 
Eli Yablonovitch 

 

COMPARISON OF CAVITY ENHANCED FARADAY ROTATION TECHNIQUES FOR 
OXYGEN DETECTION ................................................................................................................................................... 308

Link Patrick ; Jonas Westberg ; Gerard Wysocki 
 

NAVIGATION DOPPLER LIDAR FOR AUTONOMOUS GROUND, AERIAL, AND SPACE 
VEHICLES ........................................................................................................................................................................ 310

Farzin Amzajerdian ; Glenn D. Hines ; Diego F. Pierrottet ; Bruce W. Barnes ; Larry B. Petway ; John M. Carson 
 

THREE-DIMENSIONAL IMAGING UNDER EXTREME CONDITIONS USING SINGLE-
PHOTON COUNTING ..................................................................................................................................................... 312

Gerald S Buller ; Abderrahim Halimi ; Aurora Maccarone ; Ximing Ren ; Rachael Tobin ; Peter W R Connolly ; 
Zoë M Greener ; Yoann Altmann ; Aongus Mccarthy 

 

HIGH PERFORMANCE MID-IR DEVICES AND APPLICATIONS TO GAS SENSING ...................................... 314
Mariano Troccoli ; Pietro Patimisco ; Angelo Sampaolo ; Vincenzo Spagnolo 

 

SUPERCONTINUUM APPLICATIONS IN HIGH RESOLUTION NON INVASIVE OPTICAL 
IMAGING .......................................................................................................................................................................... 316

Adrian Podoleanu ; Ole Bang ; Sophie Bojesen ; Magalie Bondu ; Adrian Bradu ; Sophie Caujolle ; Catherine 
Chin ; Mark Denninger ; Thomas Feuchter ; Felix Fleischhauer ; Merete Hædersdal ; Niels Moller Israelsen ; 
Mikkel Jensen ; Ivan B. Gonzalo ; Michael Maria ; Manuel Marques ; Lasse Leick ; Mette Mogensen ; Peter M. 
Moselund 

 

MULTIPLEXED TWO-COLOR PHASE-AND-AMPLITUDE CHARACTERIZATION OF 
HARMONIC UP-CONVERSION IN OAM BEAMS USING PTYCHOGRAPHY .................................................... 318

Yuka Esashi ; Bin Wang ; Nathan Brooks ; Kevin M. Dorney ; Chen-Ting Liao ; Carlos Hernández-García ; Henry 
Kapteyn ; Daniel Adams ; Margaret Murnane 

 

BEAM QUALITY FACTOR ANALYSIS OF ON-WAFER VERTICAL CAVITY SURFACE 
EMITTING LASERS ........................................................................................................................................................ 320

Kirk A. Ingold ; Joshua D. Tate ; Brian E. Souhan ; James J. Raftery 
 

POLARIMETRY USING GRAPHENE-INTEGRATED ANISOTROPIC METASURFACE.................................. 322
Minwoo Jung ; Shourya Dutta-Gupta ; Gennady Shvets 

 



METASURFACE-INTEGRATED FULLY CMOS-COMPATIBLE PHASE GRADIENT 
PHOTODETECTOR ........................................................................................................................................................ 324

Evgeniy Panchenko ; Lukas Wesemann ; Timothy J. Davis ; Daniel E. Gomez ; Ann Roberts 
 

IMPACTING FACTORS IN LINEWIDTH MEASUREMENT OF SINGLE-FREQUENCY LASERS .................. 326
Songsong Sun ; Yong Wang ; Wei Yan 

 

EXPERIMENTAL ACCESS TO THE INSTANTANEOUS SPECTRUM OF MEMS-BASED 
SWEPT SOURCE.............................................................................................................................................................. 328

John O. Gerguis ; Yasser M. Sabry ; Diaa Khalil 
 

RESOLUTION-ENHANCED IMAGING WITH QUANTUM CORRELATIONS .................................................... 330
E. Toninelli ; P.-A. Moreau ; A. Mihalyi ; T. Gregory ; M. P. Edgar ; M. J. Padgett 

 

IMAGING INCOHERENT POINT SOURCES WITH QUANTUM-INSPIRED MEASUREMENTS .................... 332
Kent Bonsma-Fisher ; Hugo Ferretti ; Weng-Kian Tham ; Aephraim M. Steinberg 

 

SUPER-RESOLUTION LOCALIZATION AND READOUT OF INDIVIDUAL SOLID STATE 
QUBITS .............................................................................................................................................................................. 334

Eric Bersin ; Michael Walsh ; Sara Mouradian ; Matt Trusheim ; Tim Schroder ; Dirk Englund 
 

DIRECT QUANTUM PROCESS TOMOGRAPHY VIA MEASURING SEQUENTIAL WEAK 
VALUES ............................................................................................................................................................................. 336

Yosep Kim ; Yong-Su Kim ; Sang-Yun Lee ; Sang-Wook Han ; Sung Moon ; Yoon-Ho Kim ; Young-Wook Cho 
 

QUANTUM MEASUREMENTS IN WEAK COUPLING REGIME: FROM SEQUENTIAL WEAK 
VALUES TO PROTECTIVE MEASUREMENTS ........................................................................................................ 338

F. Piacentini ; A. Avella ; E. Rebufello ; S. Virzì ; M. Gramegna ; G. Brida ; I. Degiovanni ; M. Genovese 
 

DISTRIBUTED QUANTUM SENSING USING CONTINUOUS-VARIABLE MULTIPARTITE 
ENTANGLEMENT ........................................................................................................................................................... 340

Quntao Zhuang ; Zheshen Zhang ; Jeffrey H. Shapiro 
 

MANIPULATION OF TWO-PHOTON INTERFERENCE BY ENTANGLEMENT................................................ 342
P. R. Sharapova ; K. H. Luo ; H. Herrmann ; M. Reichelt ; C. Silberhorn ; T. Meier 

 

SPECTROSCOPIC SIGNATURE OF CHIRAL PHONONS IN 2D MATERIALS ................................................... 344
Hanyu Zhu ; Jun Yi ; Ming-Yang Li ; Jun Xiao ; Lifa Zhang ; Chih-Wen Yang ; Yuan Wang ; Robert A. Kaindl ; 
Lain-Jong Li ; Xiang Zhang 

 

HOMOGENEOUS LINEWIDTH OF ENCAPSULATED MOSE2MONOLAYER REVEALED 
USING MULTIDIMENSIONAL COHERENT SPECTROSCOPY............................................................................. 345

Eric W. Martin ; Jason Horng ; Hanna G. Ruth ; Eunice Paik ; Michael-Henr Wentzel ; Hui Deng ; Steven T. 
Cundiff 

 

INTRINSIC HOMOGENEOUS LINEWIDTH OF TRIONS IN MONOLAYER MOSE2......................................... 347
Michael Titze ; Bo Li ; Pulickel M. Ajayan ; Hebin Li 

 

ULTRAFAST LINEWIDTH AND RESONANT ENERGY DYNAMICS OF ANISOTROPIC 
EXCITONS IN ATOMICALLY THIN RES2 ................................................................................................................. 349

Ho-Seung Shin ; Sangwan Sim ; Doeon Lee ; Seungwan Cho ; Sooun Lee ; Seung Hoon Yang ; Wooyoung Shim ; 
Chul-Ho Lee ; Hyunyong Choi 

 

DIRECT TIME-DOMAIN OBSERVATION OF ULTRAFAST EXCITON FORMATION IN 
MONOLAYER MOS2 ....................................................................................................................................................... 351

Chiara Trovatello ; S. Dal Conte ; N. Boris ; K. Yao ; F. Scotognella ; I. Kriegel ; P. J. Schuck ; G. Cerullo 
 

TUNING EXCITON-POLARITONS IN MONOLAYER WS2USING ELECTRICAL FIELD 
GATING ............................................................................................................................................................................. 353

Biswanath Chakraborty ; Jie Gu ; Mandeep Khatoniar ; Zheng Sun ; Vinod. M. Menon 
 

ULTRAFAST DYNAMICAL EVOLUTION OF ANISOTROPIC RESPONSE OF BLACK 
PHOSPHORUS UNDER MAGNETIC FIELD .............................................................................................................. 355

Wei Lu ; Xuefeng Liu ; Xiaoying Zhou ; Yang Zhou ; Chenglong Zhang ; Jiawei Lai ; Shaofeng Ge ; M. Chandra 
Sekhar ; Shuang Jia ; Kai Chang ; Dong Sun 

 

ULTRAFAST QUANTUM BEATS OF LINEARLY POLARIZED EXCITONS IN TWO-
DIMENSIONAL RES2 ...................................................................................................................................................... 357

Sangwan Sim ; Doeon Lee ; Artur V. Trifonov ; Taeyoung Kim ; Soonyoung Cha ; Ji Ho Sung ; Sungjun Cho ; 
Wooyoung Shim ; Moon-Ho Jo ; Hyunyong Choi 

 

SILICON NITRIDE-BASED DEEP SUB- λ SLIT FOR ULTRA-BROADBAND THZ COHERENT 
DETECTION ..................................................................................................................................................................... 359

Alessandro Tomasino ; Riccardo Piccoli ; Yoann Jestin ; Alessandro Busacca ; Sebastien Delprat ; Mohamed 
Chaker ; Marco Peccianti ; Matteo Clerici ; Luca Razzari ; Roberto Morandotti 

 

OBSERVATION OF STRONG THZ FIELDS FROM MID-INFRARED TWO-COLOR LASER 
FILAMENTS ..................................................................................................................................................................... 361

A. D. Koulouklidis ; C. Gollner ; V. Shumakova ; V. Yu. Fedorov ; A. Pugžlys ; A. Baltuška ; S. Tzortzakis 
 



TOWARDS MILLIJOULE NARROWBAND TERAHERTZ PULSES USING THE CHIRP-AND-
DELAY TECHNIQUE ...................................................................................................................................................... 363

Spencer W. Jolly ; Frederike Ahr ; Nicholas H. Matlis ; Vincent Leroux ; Timo Eichner ; Koustuban Ravi ; Hideki 
Ishizuki ; Takunori Taira ; Franz X. Kartner ; Andreas R. Maier 

 

EXCITATION WAVELENGTH DEPENDENCE OF A HIGH-Q NANOCAVITY-BASED RAMAN 
SILICON LASER .............................................................................................................................................................. 365

Daiki Yamashita ; Takashi Asano ; Susumu Noda ; Yasushi Takahashi 
 

BLOCH OSCILLATIONS OF A FREE ELECTRON IN A STRONG FIELD........................................................... 367
Adi Pick ; Ori Reinhardt ; Yonatan Plotnik ; Liang Jie Wong ; Ido Kaminer 

 

RESONANT HARMONIC GENERATION IN ALGAAS NANOANTENNAS USING 
CYLINDRICAL VECTOR BEAMS................................................................................................................................ 369

Rocio Camacho-Morales ; Godofredo Bautista ; Xiaorun Zang ; Lei Xu ; Léo Turquet ; Andrey Miroshnichenko ; 
Aristeidis Lamprianidis ; Mohsen Rahmani ; Dragomir N. Neshev ; Martti Kauranen 

 

OPTIMIZING THE NONLINEAR OPTICAL RESPONSE OF PLASMONIC METASURFACES ....................... 371
Yael Blechman ; Euclides Almeida ; Basudeb Sain ; Yehiam Prior 

 

PROBING FREE-CARRIER RECOMBINATION IN SILICON STRIP NANO-WAVEGUIDES .......................... 373
Ivan Aldaya ; Andres Gil-Molina ; Julián L. Pita ; Lucas H. Gabrielli ; Hugo L. Fragnito ; Paulo Dainese 

 

FEMTOSECOND PULSE SHAPING BY METASURFACES ..................................................................................... 375
Shawn Divitt ; Wenqi Zhu ; Cheng Zhang ; Henri J. Lezec ; Amit Agrawal 

 

A PHOTONIC CRYSTAL SLAB LAPLACE DIFFERENTIATOR............................................................................ 377
Cheng Guo ; Meng Xiao ; Momchil Minkov ; Yu Shi ; Shanhui Fan 

 

BROADBAND ACHROMATIC METALENSES .......................................................................................................... 379
Yu Han Chen ; Pin Chieh Wu ; Shuming Wang ; Ren Jie Lin ; Jia-Wern Chen ; Yi-Chieh Lai ; Cheng Hung Chu ; 
Bo Han Chen ; Zhenlin Wang ; Tao Li ; Shining Zhu ; Din Ping Tsai 

 

ABERRATION CORRECTED METALENSES FOR IMAGING ............................................................................... 381
Sajan Shrestha ; Adam Overvig ; Nanfang Yu 

 

ANGLE-MULTIPLEXED METASURFACES .............................................................................................................. 383
Seyedeh Mahsa Kamali ; Ehsan Arbabi ; Amir Arbabi ; Yu Horie ; Mohammadsadegh Faraji-Dana ; Andrei 
Faraon 

 

TWO-COLOR AND 3D PHASE-AMPLITUDE MODULATION HOLOGRAMS .................................................... 385
Adam Overvig ; Sajan Shrestha ; Chang Xiao ; Changxi Zheng ; Nanfang Yu 

 

LARGE-SCALE METASURFACE DESIGN USING THE ADJOINT SENSITIVITY TECHNIQUE.................... 387
Mahdad Mansouree ; Amir Arbabi 

 

NEW ALL-OPTICAL AND PLASMONIC STRATEGIES FOR CONTROLLING LIGHT ON A 
SILICON CHIP ................................................................................................................................................................. 389

Otto L. Muskens ; Bigeng Chen ; Nicholas Dinsdale ; Roman Bruck ; David J. Thomson ; Goran Mashanovich ; 
Graham T. Reed ; Kevin Vynck ; Philippe Lalanne 

 

BEAMED LIGHT EMISSION NEAR A GRADIENT METASURFACES ................................................................. 391
Xiaowei Wang ; Leonard C. Kogos ; Reyhaneh Toufanian ; Allison Dennis ; Roberto Paiella 

 

IN SITU REAL-TIME BEAM MONITORING WITH DIELECTRIC METAHOLOGRAMS................................ 393
Yoav Blau ; Michal Eitan ; Victor Egorov ; Amir Boag ; Yael Hanein ; Jacob Scheuer 

 

PHYSICAL RANDOM BIT GENERATION USING MESOSCOPIC CHAOS IN SILICON 
OPTOMECHANICAL OSCILLATORS ........................................................................................................................ 395

Ciwei Luo ; Jiagui Wu ; Shaojie Wang ; Yongjiao Niu ; Jaime G. Flor Flores ; Mingbin Yu ; Guoqiang Lo ; Dim-
Lee Kwong ; Shukai Duan ; Chee Wei Wong 

 

NANOPHOTONIC LIGHT SAILS FOR RELATIVISTIC SPACEFLIGHT BY HIGH-POWER 
LASER BEAMS................................................................................................................................................................. 397

Ognjen Ilic ; Cora M. Went ; Harry A. Atwater 
 

FEMTOSECOND RESPONSE OF ATOMS AND MOLECULES TO ULTRA-INTENSE X-RAYS ...................... 399
Rebecca Boll 

 

ATTOSECOND TRANSIENT ABSORPTION AND FOUR-WAVE MIXING WITH TUNABLE IR 
PULSES .............................................................................................................................................................................. 401

Nathan Harkema ; Jens E. Bækhoj ; Kenneth J. Schafer ; Mette B. Gaarde ; Chen-Ting Liao ; Arvinder Sandhu 
 

ATTOSECOND TRANSIENT ABSORPTION SPECTROSCOPY NEAR THE L2,3-EDGE OF 
ARGON .............................................................................................................................................................................. 403

Andrew Chew ; Nicolas Douguet ; Coleman Cariker ; Jie Li ; Xiaoming Ren ; Yanchun Yin ; Luca Argenti ; 
Zenghu Chang ; Wendell T. Hill 

 

ELECTRON DYNAMICS IN TRANSITION METAL DICHALCOGENIDES UTILIZING 
ATTOSECOND TRANSIENT ABSORPTION SPECTROSCOPY ............................................................................. 405

Alexander Guggenmos ; Hung-Tzu Chang ; Michael Zürch ; Diana Y. Qiu ; Romain Geneaux ; Yen-Chang Chen ; 
Xuan Wei ; Chang-Ming Jiang ; Yufeng Liang ; Felipe H. Da Jornada ; Adam Schwartzberg ; David Prendergast ; 
Vincent C. Tung ; Steven G. Louie ; Daniel M. Neumark ; Stephen R. Leone 

 



OPTICAL CHIRALITY FOR HIGH HARMONIC GENERATION .......................................................................... 407
Ofer Neufeld ; Oren Cohen 

 

ULTRAFAST PHOTO-ISOMERIZATION DYNAMICS PROBED VIA TIME-RESOLVED HIGH-
HARMONIC SPECTROSCOPY ..................................................................................................................................... 409

Keisuke Kaneshima ; Yuki Ninota ; Taro Sekikawa 
 

COHERENT TERAHERTZ EXCITATION OF MAGNONS TO 30 T....................................................................... 411
G. T. Noe ; X. Li ; J. A. Horowitz ; K. Yoshioka ; F. Katsutani ; N. Yuan ; M. Xiang ; K. Xu ; Z. Jin ; S. Cao ; H. 
Nojiri ; I. Katayama ; J. Takeda ; D. Turchinovich ; J. Kono 

 

MAGNETO–THZ SPECTROSCOPY IN SPINEL SUPERCONDUCTORS LITI2O4THIN FILMS ....................... 413
Yue Huang ; Jie Yuan ; Kui Jin ; Wei Zhang ; Kimberly Reichel ; Daniel M. Mittleman 

 

ULTRAFAST SEMICONDUCTING TO METALLIC TERAHERTZ RESPONSES IN THE 
TOPOLOGICAL INSULATOR BI2SE3 .......................................................................................................................... 415

Seungmin Lee ; Sangwan Sim ; Jisoo Moon ; Soonyoung Cha ; Ho-Seung Shin ; Soohyun Park ; Woosun Jang ; 
Myungwoo Son ; Hyunseung Jung ; Seung Young Seo ; Aloysius Soon ; Moon-Ho Ham ; Hojin Lee ; Moon-Ho Jo ; 
Seongshik Oh ; Hyunyong Choi 

 

FORMATION DYNAMICS OF INDIRECT EXCITONS AND ELECTRON HOLE DROPLETS IN 
INSB.................................................................................................................................................................................... 417

Xu Yang ; Chirag Vaswani ; Xin Zhao ; Yongxin Yao ; Cai-Zhuang Wang ; Kai-Ming Ho ; Jigang Wang 
 

VACUUM BLOCH-SIEGERT SHIFT IN LANDAU POLARITONS WITH ULTRAHIGH 
COOPERATIVITY ........................................................................................................................................................... 419

Xinwei Li ; Motoaki Bamba ; Qi Zhang ; Saeed Fallahi ; Geoff C. Gardner ; Weilu Gao ; Minhan Lou ; Katsumasa 
Yoshioka ; Michael J. Manfra ; Junichiro Kono 

 

ULTRAFAST THZ FINGERPRINTS OF LARGE POLARON FORMATION IN LEAD-HALIDE 
PEROVSKITES................................................................................................................................................................. 421

E. Cinquanta ; D. Meggiolaro ; M. Gandini ; E. Mosconi ; S. G. Motti ; M. Alcocer ; C. Manzoni ; C. Vozzi ; A. 
Petrozza ; F. De Angelis ; S. Stagira 

 

ENHANCEMENT MECHANISM OF NONLINEAR OPTICAL RESPONSE OF TRANSPARENT 
CONDUCTIVE OXIDES AT EPSILON-NEAR-ZERO ................................................................................................ 423

Sepehr Benis ; David J. Hagan ; Eric W. Van Stryland 
 

GRAPHENE ELECTRICALLY TUNEABLE THIRD HARMONIC GENERATION ............................................. 425
G. Soavi ; G. Wang ; H. Rostami ; D. Purdie ; D. De Fazio ; T. Ma ; B. Luo ; J. Wang ; A. K. Ott ; D. Yoon ; S. 
Bourelle ; J. E. Muench ; I. Goykhman ; S. Dal Conte ; M. Celebrano ; A. Tomadin ; M. Polini ; G. Cerullo ; A. C. 
Ferrari 

 

ELECTRICALLY TUNABLE NONLINEAR REFRACTION AND ABSORPTION IN GRAPHENE-
COVERED SIN WAVEGUIDES ..................................................................................................................................... 427

Koen Alexander ; Bart Kuyken ; Dries Van Thourhout 
 

NANOPHOTONIC WAVEGUIDES FOR EXTREME NONLINEAR OPTICS ........................................................ 429
Daniel D. Hickstein ; David R. Carlson ; Abijith Kowligy ; Scott R. Domingue ; Matt Kirchner ; Henry Timmers ; 
Nima Nader ; Alex Lind ; Hairun Guo ; Clemens Herkommer ; Tobias Kippenberg ; Margaret M. Murnane ; 
Henry C. Kapteyn ; Scott B. Papp ; Scott A. Diddams 

 

PHOTOREFRACTION QUENCHING IN HIGH QUALITY LINBO3 PHOTONIC CRYSTAL 
NANOCAVITIES .............................................................................................................................................................. 431

Hanxiao Liang ; Rui Luo ; Mingxiao Li ; Yang He ; Qiang Lin 
 

BROADBAND MID-INFRARED FREQUENCY COMBS IN QUASI-PHASE-MATCHED 
LITHIUM NIOBATE WAVEGUIDES ........................................................................................................................... 434

Abijith S. Kowligy ; Alexander Lind ; Henry Timmers ; Daniel D. Hickstein ; David R. Carlson ; Nima Nader ; 
Flavio C. Cruz ; Gabriel Ycas ; Scott B. Papp ; Scott A. Diddams 

 

OPTICAL MAGNETIC FORCE INDUCES MOLECULAR ROTATIONS .............................................................. 436
M.T. Trinh ; K. Makhal ; E.F.C. Dreyer ; S.C. Rand 

 

REVISITING THE PHOTON-DRAG EFFECT IN THIN METAL FILMS ............................................................... 438
Jared H Strait ; Glenn Holland ; B. Robert Hic ; Amit Agrawal ; Domenico Pacifici ; Henri J. Lezec 

 

PLASMON DRAG EFFECT AND OPPORTUNITIES FOR SENSING APPLICATIONS ...................................... 440
N. Noginova ; T. Ronurpraful ; N. Jerop ; D. Keene ; M. Durach 

 

OPTICAL SENSING WITH ANDERSON-LOCALIZED LIGHT .............................................................................. 442
Oliver J. Trojak ; Tom Crane ; Luca Sapienza 

 

NARROWBAND PLASMONIC METAMATERIAL ABSORBER INTEGRATED 
PYROELECTRIC DETECTORS TOWARDS INFRARED GAS SENSING ............................................................. 444

Xiaochao Tan ; Junyu Li ; Ao Yang ; Huan Liu ; Fei Yi 
 

SUB-WAVELENGTH FIELD ENHANCEMENT IN MID-IR: PHOTONICS VS PLASMONICS VS 
PHONONICS ..................................................................................................................................................................... 446

Tengfei Li ; Vivek Nagal ; David H. Gracias ; Jacob B. Khurgin 
 



METAL-INSULATOR-METAL METAMATERIAL ABSORBERS WITH OPTICAL 
ABSORPTION TAILORED BY EMBEDDED PHONONS .......................................................................................... 448

Junyu Li ; Rulei Gan ; Huan Liu ; Fei Yi 
 

SURFACE-ENHANCED INFRARED ABSORPTION SPECTROSCOPY VIA COAXIAL ZERO-
MODE RESONATORS WITH SUB-10-NM GAPS ....................................................................................................... 450

Daehan Yoo ; Daniel A. Mohr ; Ferran Vidal-Codina ; Aurelian John-Herpin ; Minsik Jo ; Sunghwan Kim ; 
Joseph Matson ; Joshua D. Caldwell ; Ngoc-Cuong Nguyen ; Luis Martin-Moreno ; Jaime Peraire ; Hatice Altug ; 
Sang-Hyun Oh 

 

GENERATING SPIN CURRENT FROM MID INFRARED PLASMONIC METAMATERIAL 
ABSORBERS ..................................................................................................................................................................... 452

Satoshi Ishii ; Ken-Ichi Uchida ; Thang Duy Dao ; Yoshiki Wada ; Eiji Saitoh ; Tadaaki Nagao 
 

WIDE SPECTRAL TUNING RANGE IN AN ANDERSON LOCALIZING FIBER LASER................................... 454
Behnam Abaie ; Thomas Hawkins ; John Ballato ; Arash Mafi 

 

ERADICATED COHERENT BACKSCATTERING OF ANDERSON-LOCALIZED MODES .............................. 456
Alex Dikopoltsev ; Hanan Herzig Sheinfux ; Mordechai Segev 

 

WAVE ENGINEERING IN COMPLEX MEDIA .......................................................................................................... 458
Stefan Rotter 

 

DIFFUSION IN TRANSLUCENT MEDIA .................................................................................................................... 460
Azriel Z. Genack ; Zhou Shi 

 

HIGH-QUALITY CONFINEMENT OF VISIBLE LIGHT IN DISORDERED PHOTONIC 
CRYSTAL WAVEGUIDES IN THE ANDERSON-LOCALIZED REGIME ............................................................. 462

Oliver J. Trojak ; Tom Crane ; Luca Sapienza 
 

VALLEY-CONTROLLED DIRECTIONAL COUPLING TO PLASMONIC NANOWIRE MODES..................... 464
Su-Hyun Gong ; Filippo Alpeggiani ; Beniamino Sciacca ; Erik C. Garnett ; L. Kuipers 

 

TOPOLOGICAL VALLEY TRANSPORT OF INFRARED PLASMONS ON A NANOSCALE IN 
METAGATE-TUNED GRAPHENE ............................................................................................................................... 466

Minwoo Jung ; Zhiyuan Fan ; Gennady Shvets 
 

INDUCING INDIRECT OPTICAL TRANSITIONS USING GRAPHENE PLASMONS......................................... 468
Yaniv Kurman ; Nicholas Rivera ; Thomas Christensen ; Shai Tsesses ; Meir Orenstein ; Marin Soljacic ; John D. 
Joannopoulos ; Ido Kaminer 

 

ULTRAFAST AND ENERGY-EFFICIENT ALL-OPTICAL MODULATOR BASED ON DEEP-
SUBWAVELENGTH GRAPHENE-LOADED PLASMONIC WAVEGUIDES ......................................................... 470

Masaaki Ono ; Masanori Hata ; Masato Tsunekawa ; Kengo Nozaki ; Hisashi Sumikura ; Masaya Notomi 
 

GRAPHENE-INDUCED TUNABLE LAMB SHIFTS BEYOND ATOMIC FINE STRUCTURE............................ 472
Cyuan-Han Chang ; Nicholas Rivera ; John D. Joannopoulos ; Marin Soljacic ; Ido Kaminer 

 

BROADBAND NEGATIVE REFRACTION OF HYPERBOLIC HIGHLY SQUEEZED 
GRAPHENE PLASMONS................................................................................................................................................ 474

Jing Jiang ; Xiao Lin ; Yi Yang ; Ido Kaminer ; Marin Soljacic ; Baile Zhang 
 

INDIRECT EXCITONS IN VAN DER WAALS HETEROSTRUCTURES AT ROOM 
TEMPERATURE .............................................................................................................................................................. 476

E. V. Calman ; M. M. Fogler ; L. V. Butov ; S. Hu ; A. Mishchenko ; A. K. Geim 
 

COUPLING SINGLE DEFECT EMISSIONS FROM 2-DIMENSIONAL SEMICONDUCTORS 
INTO LONG-RANGE PROPAGATING GAP PLASMONS IN METAL-INSULATOR-METAL 
WAVEGUIDES ................................................................................................................................................................. 478

Subhojit Dutta ; Tao Cai ; Edo Waks 
 

TUTORIAL: HIGH HARMONICS FROM SOLIDS AND GASES............................................................................. 480
Paul Corkum 

 

HIGH-HARMONIC GENERATION FROM CRYSTALLINE SILICON DRIVEN BY SUB-CYCLE 
MID-INFRARED PULSES............................................................................................................................................... 483

Hideto Shirai ; Fumitoshi Kumaki ; Yutaka Nomura ; Takao Fuji 
 

POLARIMETRY OF HIGH HARMONICS IN BULK CRYSTALS ........................................................................... 485
Yong Sing You ; Eric Cunningham ; Christian Rödel ; David A. Reis ; Shambhu Ghimire 

 

OBSERVATION OF SELECTION RULES FOR CIRCULARLY POLARIZED HIGH 
HARMONICS FROM A SOLID...................................................................................................................................... 487

Nariyuki Saito ; Peiyu Xia ; Faming Lu ; Nobuhisa Ishii ; Teruto Kanai ; Jiro Itatani 
 

HIGH EFFICIENCY APERIODIC METASURFACES BASED ON VARIABLE PHASE SHIFTING 
ELEMENT SPACING ...................................................................................................................................................... 489

Jiaqi Jiang ; Thaibao Phan ; Jonathan A. Fan 
 

MULTIFUNCTIONAL SILICON METAGRATINGS ................................................................................................. 491
David Sell ; Jianji Yang ; Sage Doshay ; Evan Wang ; Thaibao Phan ; Jonathan A. Fan 

 



SOLVING EQUATIONS WITH WAVES IN COLLECTIONS OF MACH-ZEHNDER 
INTERFEROMETERS..................................................................................................................................................... 493

Mario Junior Mencagli ; Nasim Mohammadi Estakhri ; Brian Edwards ; Nader Engheta 
 

NON-LOCAL COMPUTING METASURFACES PERFORMING MATHEMATICAL 
OPERATIONS................................................................................................................................................................... 495

Andrea Cordaro ; Hoyeong Kwon ; Dimitrios Sounas ; Albert Polman ; Andrea Alù 
 

ROBUST DESIGN FOR TOPOLOGY OPTIMIZED METASURFACES.................................................................. 497
Evan Wang ; David Sell ; Jianji Yang ; Jonathan A. Fan 

 

METASURFACE LENSES BASED ON TOPOLOGY-OPTIMIZED WAVELENGTH-SCALE 
BUILDING BLOCKS ....................................................................................................................................................... 499

Thaibao Phan ; David Sell ; Jianji Yang ; Sage Doshay ; Jonathan A. Fan 
 

SCALING LAWS FOR INVERSE-DESIGNED METADEVICES .............................................................................. 501
Philip Camayd-Muñoz ; Andrei Faraon 

 

SELECTIVE OBSERVATION OF NONRADIATIVE ELECTRONIC STATES IN SILICON-
VACANCY CENTERS IN DIAMOND ........................................................................................................................... 503

Christopher L. Smallwood ; Matthew W. Day ; Travis M. Autry ; Geoffrey Diederich ; Ronald Ulbricht ; Tim 
Schröder ; Edward Bielejec ; Mark E. Siemens ; Steven T. Cundiff 

 

EXPLORING THE STATE STRUCTURE OF QUANTUM DOT/QUANTUM WELL SYSTEMS BY 
TWO-DIMENSIONAL COHERENT SPECTROSCOPY WITH WHITE PULSES.................................................. 505

Mirco Kolarczik ; Sophia Helmrich ; Kevin Thommes ; Bastian Herzog ; Nina Owschimikow ; Ulrike Woggon 
 

VIBRATIONAL INTERFEROMETRY ENABLES SINGLE-SCAN ACQUISITION OF ALL X(3) 
MULTI-DIMENSIONAL COHERENT SPECTRAL MAPS........................................................................................ 507

T. M. Autry ; G. Moody ; C. Mcdonald ; J. M. Fraser ; R. P. Mirin ; K. L. Silverman 
 

SUB-CYCLE EFFECTS IN CARRIER-ENVELOPE-PHASE-SENSITIVE PHOTOEMISSION 
FROM PLASMONIC NANOPARTICLES .................................................................................................................... 509

W. P. Putnam ; P. D. Keathley ; R. G. Hobbs ; P. Vasireddy ; K. K. Berggren ; F. X. Kärtner 
 

ALL-OPTICAL DETERMINATION OF 3-DIMENSIONAL ALIGNMENT OF CRYSTAL AXIS OF 
SINGLE COLLOIDAL QUANTUM DOTS FOR CONTROL OF ULTRAFAST SPIN DYNAMICS ..................... 511

P. Gumbsheimer ; C. Hinz ; Y. Behovits ; F. Werschler ; C. Traum ; D. Seletskiy ; A. Leitenstorfer 
 

PROBING THE INFLUENCE OF SHELL CONFIGURATIONS ON THE EXCITON DEPHASING 
OF CDSE COLLOIDAL QUANTUM DOTS USING MULTIDIMENSIONAL COHERENT 
SPECTROSCOPY............................................................................................................................................................. 513

Diogo B. Almeida ; Albert Liu ; Wan Ki Bae ; Lázaro A. Padilha ; Steven T. Cundiff 
 

EVIDENCE OF NON-MARKOVIAN DYNAMICS IN CDSE/CDZNS COLLOIDAL QUANTUM 
DOTS REVEALED BY 2D COHERENT SPECTROSCOPY ...................................................................................... 515

Albert Liu ; Diogo B. Almeida ; Wan Ki Bae ; Lazaro A. Padilha ; Steven T. Cundiff 
 

A NEAR DETERMINISTIC PLASMONIC QUANTUM ZENO GATE USING GRAPHENE 
NANORIBBONS ............................................................................................................................................................... 517

I. Alonso Calafell ; J. D. Cox ; M. Radonjic ; J. García De Abajo ; L. A. Rozema ; P. Walther 
 

OPTICAL REFRIGERATION ADVANCES: SOLID-STATE CRYOCOOLERS AND ATHERMAL 
DISK LASERS ................................................................................................................................................................... 519

Mansoor Sheik-Bahae ; Junwei Meng ; Zhou Yang ; Alexander R. Albrecht ; Eric Lee ; Richard I. Epstein ; 
Markus P. Hehlen 

 

INTERACTION OF LIGHT WITH THIN LIQUID MEMBRANES .......................................................................... 521
Anatoly Patsyk ; Miguel A. Bandres ; Mordechai Segev 

 

BRILLOUIN COOLING IN A LINEAR WAVEGUIDE THROUGH DISPERSIVE SYMMETRY 
BREAKING ....................................................................................................................................................................... 523

Nils T. Otterstrom ; Eric A. Kittlaus ; Ryan O. Behunin ; Peter T. Rakich 
 

INVESTIGATION OF SOLID STATE LASER COOLING IN YTTERBIUM-DOPED SILICA 
FIBERS............................................................................................................................................................................... 525

Esmaeil Mobini ; Mostafa Peysokhan ; Behnam Abaie ; Arash Mafi 
 

EFFECT OF THERMAL NONLINEARITIES ON SIDEBAND ASYMMETRY MEASUREMENTS 
IN QUANTUM OPTOMECHANICS .............................................................................................................................. 527

Itay Shomroni ; Liu Qiu ; Marie Ioannou ; Daniel Malz ; Andreas Nunnenkamp ; Tobias J. Kippenberg 
 

MEASURING THE SPIN-DEPENDENT LATERAL FORCE IN EVANESCENT FIELDS .................................... 529
Lulu Liu ; Simon Kheifets ; Vincent Ginis ; Andrea Di Donato ; Arman Amirzhan ; Federico Capasso 

 

OBSERVATION OF STIMULATED BRILLOUIN SCATTERING AND BRILLOUIN 
FREQUENCY COMB GENERATION IN DIAMOND................................................................................................. 531

Zhenxu Bai ; Robert J. Williams ; Ondrej Kitzler ; Soumya Sarang ; Richard P. Mildren 
 

EXPERIMENTAL REALIZATION OF FEYNMAN'S RATCHET WITH AN OPTICALLY 
TRAPPED MICROSPHERE ........................................................................................................................................... 533

Jaehoon Bang ; Rui Pan ; Thai M. Hoang ; Jonghoon Ahn ; Christopher Jarzynski ; H. T. Quan ; Tongcang Li 
 



OPTO-THERMOPHORETIC TRAPPING IN SIMPLE POLAR LIQUIDS.............................................................. 535
Xiaolei Peng ; Linhan Lin ; Yuebing Zheng 

 

SYNTHETIC OPTICAL ANISOTROPY VIA PLASMONIC RESONANT TUNING OF NANOROD 
ORIENTATION ................................................................................................................................................................ 537

Huizhong Xu ; Trevor S. Kelly ; Pepito Alvaro ; Yu-Xuan Ren ; Chensong Zhang ; Yinxiao Xiang ; Zhigang Chen 
 

LONG-RANGE LASER-INDUCED SELF-ASSEMBLY VIA PLASMON RADIATIVE 
INTERACTIONS AND THE LORENTZ FORCE ........................................................................................................ 539

Haojie Ji ; Jacob Trevino ; Raymond Tu ; Ellen Knapp ; Farzad Mashayek ; Vitaliy Yurkiv ; Luat T. Vuong 
 

ALL-OPTICAL LIGHT CONTROL IN DIELECTRIC BILAYER OPTICAL SURFACES VIA 
OPTOMECHANICAL INTERACTION......................................................................................................................... 541

Carol Bibiana Rojas Hurtado ; Johannes Dickmann ; Walter Dickmann ; Thomas Siefke ; Stefanie Kroker 
 

WAVE FRONT SHAPING WITH THE GENERALIZED WIGNER-SMITH OPERATOR ................................... 543
P. Ambichl ; A. Brandstötter ; M. Kühmayer ; M. Horodynski ; J. Böhm ; U. Kuhl ; S. Rotter 

 

TEMPORAL FOCUSING OF TOTAL TRANSMISSION THROUGH MULTIMODE FIBERS 
WITH RANDOM MODE MIXING................................................................................................................................. 545

Wen Xiong ; Chia Wei Hsu ; Hui Cao 
 

CONSTANT PRESSURE SOUND WAVES IN NON-HERMITIAN DISORDERED MEDIA ................................. 547
Etienne Rivet ; Andre Brandstötter ; Konstantinos G. Makris ; Hervé Lissek ; Stefan Rotter ; Romain Fleury 

 

TAILORING SPATIAL INTENSITY-CORRELATIONS OF SPECKLE PATTERNS............................................ 549
Nicholas Bender ; Hasan Yilmaz ; Yaron Bromberg ; Hui Cao 

 

ADAPTIVE WAVE-FRONT SHAPING IN LINEAR AND NONLINEAR COMPLEX MEDIA............................. 551
Omer Tzang ; Antonio M. Caravaca-Aguirre ; Kelvin Wagner ; Rafael Piestun 

 

COHERENT INJECTION OF LIGHT INTO LOSSY MICRO-POROUS SCATTERING MEDIUM.................... 553
A. Yamilov ; R. Sarma ; V. V. Yakovlev ; Hui Cao 

 

BROADBAND PERFECT TRANSMISSION THROUGH NON-HERMITIAN DISORDERED 
MEDIA ............................................................................................................................................................................... 555

K. G. Makris ; A. Brandstotter ; S. Rotter 
 

DISENTANGLING SURFACE AND BULK CONTRIBUTIONS TO HIGH-HARMONIC 
GENERATION FROM SOLIDS ..................................................................................................................................... 557

G. Vampa ; H. Liu ; T. F. Heinz ; D. A. Reis 
 

ENHANCED SOLID-STATE HIGH-HARMONIC GENERATION FROM A SILICON 
METASURFACE .............................................................................................................................................................. 559

Hanzhe Liu ; Cheng Guo ; Giulio Vampa ; Jingyuan Linda Zhang ; Tomas Sarmiento ; Meng Xiao ; Philip H. 
Bucksbaum ; Jelena Vuckovic ; Shanhui Fan ; David A. Reis 

 

CONTROLLING HIGH HARMONIC GENERATION IN TAILORED SEMICONDUCTORS............................. 561
Marco Taucer ; Murat Sivis ; Giulio Vampa ; Kyle Johnston ; André Staudte ; Andrei Yu. Naumov ; David M. 
Villeneuve ; Claus Ropers ; Paul B. Corkum 

 

STRONG-FIELD POLARIZATION-STATE CONTROL OF HIGHER HARMONICS 
GENERATED IN CRYSTALLINE SOLIDS ................................................................................................................. 563

N. Klemke ; N. Tancogne-Dejean ; G. M. Rossi ; Y. Yang ; R. E. Mainz ; G. Di Sciacca ; E. Casandruc ; A. Rubio ; 
F. X. Kartner ; O. D. Mücke 

 

ANISOTROPIC POLARIZATION DEPENDENT HIGH HARMONIC GENERATION IN THE 
FERROELECTRIC CRYSTAL BATIO3........................................................................................................................ 565

Shima Gholam-Mirzaei ; Erin Crites ; John E. Beetar ; Aiping Chen ; Michael Chini 
 

WANNIER-STARK LOCALIZATION IN BULK GALLIUM ARSENIDE INDUCED BY 
EXTREME MID-INFRARED FIELDS .......................................................................................................................... 567

J. Bühler ; C. Schmidt ; A.-C. Heinrich ; J. Allerbeck ; R. Podzimski ; D. Berghoff ; T. Meier ; W. G. Schmidt ; C. 
Reichl ; W. Wegscheider ; D. Brida ; A. Leitenstorfer 

 

EXPERIMENTAL OBSERVATION OF THE COUPLING OF A NONLINEAR WAVE TO A 
TOPOLOGICAL EDGE STATE ..................................................................................................................................... 569

Arstan Bisianov ; Mark Kremer ; Martin Wimmer ; Alexander Szameit ; Ulf Peschel 
 

OBSERVATION OF AHARONOV-BOHM SUPPRESSION OF OPTICAL TUNNELING IN 
TWISTED MULTICORE FIBERS ................................................................................................................................. 571

M. Parto ; H. Lopez-Aviles ; J. E. Antonio-Lopez ; J. C. Alvarado Zacarias ; M. Khajavikhan ; R. Amezcua-Correa 
; D. N. Christodoulides 

 

TOPOLOGICAL LOSSLESS OPTICAL DIGITIZER ................................................................................................. 573
Yonatan Sharabi ; Yonatan Plotnik ; Yonatan Nemirovsky ; Moti Segev 

 

LOCALIZATION, TIME-REVERSAL, AND UNIDIRECTIONAL GUIDING OF LIGHT PULSES 
USING DYNAMIC MODULATION............................................................................................................................... 575

Momchil Minkov ; Shanhui Fan 
 

TOPOLOGICAL KNOTTED AND TANGLED SOLITONS IN LASER MEDIA ..................................................... 577
N. A. Veretenov ; S. V. Fedorov ; N. N. Rosanov 

 



CLASSIFYING PHOTONIC TOPOLOGICAL PHASES USING MANIFOLD LEARNING.................................. 579
Or Yair ; Eran Lustig ; Ronen Talmon ; Mordechai Segev 

 

OBSERVATION OF UNCONVENTIONALLY EXTENDED FLAT-BAND STATES IN PHOTONIC 
LIEB LATTICES .............................................................................................................................................................. 581

Shiqi Xia ; Ajith Ramachandran ; Shiqiang Xia ; Denghui Li ; Xiuying Liu ; Liqin Tang ; Daohong Song ; Sergej 
Flach ; Zhigang Chen 

 

EXPERIMENTAL REALIZATION OF PHOTONIC TOPOLOGICAL INSULATORS IN 
SYNTHETIC DIMENSIONS ........................................................................................................................................... 583

Eran Lustig ; Steffen Weimann ; Yonatan Plotnik ; Miguel A. Bandres ; Alexander Szameit ; Mordechay Segev 
 

CONTROLLING ELECTRON-PHONON INTERACTION IN THE BI2SE3TOPOLOGICAL 
INSULATOR BY DIRAC-PLASMON ENGINEERING .............................................................................................. 585

Chihun In ; Sangwan Sim ; Beom Kim ; Hyemin Bae ; Hyunseung Jung ; Woosun Jang ; Myungwoo Son ; Jisoo 
Moon ; Maryam Salehi ; Seung Young Seo ; Aloysius Soon ; Moon-Ho Ham ; Hojin Lee ; Seongshik Oh ; Dohun 
Kim ; Moon-Ho Jo ; Hyunyong Choi 

 

ULTRAFAST PHOTOCURRENT MEASUREMENTS OF BULK-CONDUCTION INDUCED SPIN 
HALL EFFECT IN THE TOPOLOGICAL INSULATOR BI2SE3............................................................................... 587

Jekwan Lee ; Sangwan Sim ; Sungjun Park ; Soohyun Park ; Seungwan Cho ; Sooun Lee ; Hoil Kim ; Jehyun Kim 
; Wooyoung Shim ; Junsung Kim ; Dohun Kim ; Hyunyong Choi 

 

LIGHT-INDUCED TRANSIENT STATE IN THE WEYL SEMIMETAL TAAS REVEALED BY 
TIME-RESOLVED SECOND HARMONIC GENERATION ...................................................................................... 589

N. Sirica ; Y. M. Dai ; L. X. Zhao ; G. F. Chen ; B. Xu ; R. Yang ; B. Shen ; N. Ni ; D. A. Yarotski ; S. A. Trugman ; 
J. X. Zhu ; X. G. Qiu ; A. J. Taylor ; R. P. Prasankumar 

 

OPTICALLY INDUCED CORRELATED PHASE IN CAKFE4AS4 SUPERCONDUCTOR ................................... 591
R. Kim ; W. R. Meier ; C. Vaswani ; X. Zhao ; X. Yang ; M. Mootz ; Y. Yao ; M. Xu ; I. E. Perakis ; C.-Z. Wang ; 
K.-M. Ho ; S. L. Bud'ko ; P. C. Canfield ; J. Wang 

 

PROBING CHARGE DENSITY WAVE DYNAMICS IN SUPERCONDUCTING YBCO VIA 
ULTRAFAST X-RAY SCATTERING ............................................................................................................................ 593

S. Wandel ; F. Boschini ; E.H. Da Silva Neto ; G.B. Welch ; M.H. Seaberg ; J.D. Koralek ; G.L. Dakovski ; W. 
Heitel ; M-F. Lin ; S.P. Moeller ; R. Coffee ; R.A. Kaindl ; R. Liang ; D. Bonn ; W. Hardy ; M.P. Minitti ; D.G. 
Hawthorn ; A. Damascelli ; C. Giannetti ; J.J. Turner ; G. Coslovich 

 

A UNIVERSAL TWO-QUBIT PHOTONIC QUANTUM PROCESSOR.................................................................... 595
X. Qiang ; X. Zhou ; J. Wang ; C. Wilkes ; T. Loke ; S. O'gara ; L. Kling ; G. Marshall ; R. Santagati ; J. B. Wang 
; J. L. O'brien ; M. G. Thompson ; J. C. F. Matthews 

 

A LARGE-NUMBER AND MULTILAYER QUANTUM WALK USING SILICON NANO-
PHOTONIC CHIP ............................................................................................................................................................ 597

L. X. Wan ; L. B. Yan ; J. G. Huang ; G. Zhang ; L. C. Kwek ; J. Fitzsimons ; Y. D. Chong ; J. B. Gong ; A. Szameit 
; X. Q. Zhou ; M. H. Yung ; X. M. Jin ; X. L. Su ; W. Ser ; W. B. Gao ; A. Q. Liu 

 

MONOLITHICALLY INTEGRATED HONG-OU-MANDEL EXPERIMENT IN LINBO3 .................................... 599
Kai-Hong Luo ; Sebastian Brauner ; Christof Eigner ; Polina R. Sharapova ; Raimund Ricken ; Torsten Meier ; 
Harald Herrmann ; Christine Silberhorn 

 

INVESTIGATION OF DEEP LEARNING ATTACKS ON NONLINEAR SILICON PHOTONIC 
PUFS ................................................................................................................................................................................... 601

Iskandar Atakhodjaev ; Bryan T. Bosworth ; Brian C. Grubel ; Michael R. Kossey ; Jesús Villalba ; A. Brinton 
Cooper ; Najim Dehak ; Amy C. Foster ; Mark A. Foster 

 

STOPPED AND STATIONARY LIGHT WITH COLD ATOMIC ENSEMBLES AND MACHINE 
LEARNING........................................................................................................................................................................ 603

Ben Buchler ; Jesse Everett ; Young-Wook Cho ; Aaron Tranter ; Harry Slatyer ; Michael Hush ; Karun Paul ; 
Pierre Vernaz-Gris ; Anthony Leung ; Daniel Higginbottom ; Ping Koy Lam ; Geoff Campbell 

 

PLASMON-MEDIATED ENTANGLEMENT DYNAMICS ........................................................................................ 605
B. J. Lawrie ; M. A. Feldman ; A. Passian ; P. G. Evans ; M. F. Chisholm ; J. A. Hachtel ; R. F. Haglund ; E.F. 
Dumitrescu 

 

ULTRA BROADBAND SQUEEZING AND PAIRWISE MODE-LOCKING OF COUPLED 
PARAMETRIC OSCILLATORS .................................................................................................................................... 607

Leon Bello ; Yaakov Shaked ; Avi Pe'er 
 

FREQUENCY CONTROL OF SINGLE QUANTUM EMITTERS IN INTEGRATED PHOTONIC 
CIRCUITS.......................................................................................................................................................................... 609

Emma Schmidgall ; Srivatsa Chakravarthi ; Michael Gould ; Ian Christen ; Karine Hestroffer ; Fariba Hatami ; 
Kai-Mei Fu 

 

QUANTUM DOT SINGLE PHOTON SOURCES WITH ULTRA-LOW MULTIPHOTON ERROR 
RATE .................................................................................................................................................................................. 611

Lukas Hanschke ; Kevin A. Fischer ; Stefan Appel ; Daniil Lukin ; Jonathan J. Finley ; Jelena Vuckovic ; Kai 
Müller 

 



QUANTUM DOT SINGLE PHOTON SOURCES TRANSFER-PRINTED ON WIRE 
WAVEGUIDES ................................................................................................................................................................. 613

Ryota Katsumi ; Yasutomo Ota ; Masahiro Kakuda ; Satoshi Iwamoto ; Yasuhiko Arakawa 
 

HIGHLY INDISTINGUISHABLE ROOM TEMPERATURE SINGLE PHOTON SOURCES WITH 
QUANTUM EMITTERS IN BAD CAVITY REGIME ................................................................................................. 615

Hyeongrak Choi ; Di Zhu ; Dirk Englund 
 

NEAR LIFETIME-LIMITED EMITTER IN A NANOPHOTONIC WAVEGUIDE ................................................. 617
H. Thyrrestrup ; G. Kiršanske ; H. Le Jeannic ; T. Pregnolato ; L. Zhai ; L. Midolo ; N. Rotenberg ; A. Javadi ; R. 
Schott ; A. D. Wieck ; A. Ludwig ; M. C. Lobl ; I. Söllner ; R. J. Warburton Lodahl 

 

PRECISE HOLOGRAPHIC MEASUREMENTS REVEAL HIGH ELECTRON DENSITIES IN 
MID-INFRARED LASER FILAMENTS IN AIR .......................................................................................................... 619

D. G. Papazoglou ; V. Shumakova ; S. Ališauskas ; V. Yu. Fedorov ; A. Pugžlys ; A. Baltuška ; S. Tzortzakis 
 

IMPACT OF POLARIZATION ON MID-IR AIR FILAMENTS ................................................................................ 621
V. Shumakova ; C. Gollner ; A. Baltuška ; V. Yu. Fedorov ; S. Tzortzakis ; A. Voronin ; A.V. Mitrofanov ; A.M. 
Zheltikov ; D. Kartashov ; A. Pugžlys 

 

SHAPING LONG-LIVED ELECTRON WAVEPACKETS TO CREATE CUSTOMIZABLE 
OPTICAL SPECTRA ....................................................................................................................................................... 623

Rumen Dangovski ; Nicholas Rivera ; Marin Soljacic ; Ido Kaminer 
 

NEAR-INFRARED FILAMENT CONDUCTIVITY IN MULTI-FILAMENT REGIME ......................................... 625
M. Burger ; P. J. Skrodzki ; I. Jovanovic 

 

PICOSECOND BACKWARD-PROPAGATING LASING OF ATOMIC HYDROGEN VIA 
FEMTOSECOND 2-PHOTON-EXCITATION IN A FLAME ..................................................................................... 627

Pengji Ding ; Maria Ruchkina ; Yi Liu ; Andreas Ehn ; Marcus Aldén ; Joakim Bood 
 

FEW-CYCLE-PULSE-DRIVEN METASURFACE-BASED MULTI-COLOR X-RAY SOURCE........................... 629
Gilles Rosolen ; Liang Jie Wong ; Nicholas Rivera ; Bjorn Maes ; Marin Soljacic ; Ido Kaminer 

 

PARAMETRIC-DOWN CONVERSION OF X-RAYS INTO THE OPTICAL REGIME......................................... 631
A. Schori ; C. Bömer ; D. Borodin ; S. P. Collins ; B. Detlefs ; M. Moretti Sala ; S. Yudovich ; S. Shwartz 

 

RESONANCE-ENHANCED HARMONICS FROM AIR PLASMA IN THE PERTURBATIVE 
REGIME ............................................................................................................................................................................ 633

Rostyslav Danylo ; Yi Liu ; Mingwei Lei ; An Zhang ; Qingqing Liang ; Zhengquan Fan ; Xiang Zhang ; Hongbing 
Jiang ; Chengyin Wu ; Aurélien Houard ; Vladimir Tikhonchuk ; Qihuang Gong ; André Mysyrowicz 

 

NONLINEAR NANOPHOTONICS AND BOUND STATES IN THE CONTINUUM............................................... 635
Luca Carletti ; Kirill Koshelev ; Costantino De Angelis ; Yuri Kivshar 

 

EXPERIMENTAL REALIZATION OF MAGNETIC-FREE TOPOLOGICAL INSULATOR 
LASER................................................................................................................................................................................ 637

Miguel A. Bandres ; Steffen Wittek ; Gal Harari ; Midya Parto ; Jinhan Ren ; Mordechai Segev ; Demetrios N. 
Christodoulides ; Mercedeh Khajavikhan 

 

NONLINEAR UNIDIRECTIONAL TOPOLOGICAL STATES IN ZIGZAG ARRAYS OF 
BIANISOTROPIC DIELECTRIC NANOPARTICLES................................................................................................ 639

Sergey Kruk ; Lei Wang ; Alexey Slobozhanyuk ; Alexander Shorokhov ; Daria Smirnova ; Ivan Kravchenko ; 
Alexander Poddubny ; Yuri Kivshar 

 

COMPLEX EDGE-STATE PHASE TRANSITIONS IN 1D TOPOLOGICAL LASER ARRAYS .......................... 641
M. Parto ; S. Wittek ; H. Hodaei ; G. Harari ; M. A. Bandres ; J. Ren ; M. C. Rechtsman ; M. Segev ; D. N. 
Christodoulides ; M. Khajavikhan 

 

GIANT AC STARK EFFECT IN A STRONGLY-COUPLED LIGHTMATTER SYSTEM..................................... 643
D. Panna ; N. Landau ; S. Bouscher ; L. Rybak ; S. Tsesses ; G. Adler ; S. Brodbeck ; C. Schneider ; S. Höfling ; A. 
Hayat 

 

LONG-RANGE TRANSPORT OF ORGANIC EXCITON-POLARITONS REVEALED BY 
ULTRAFAST MICROSCOPY......................................................................................................................................... 645

Georgi G. Rozenman ; Katherine Akulov ; Adina Golombek ; Tal Schwartz 
 

MICROCAVITY EXCITON POLARITONS WITH EXCEPTIONAL POINTS INDUCED BY 
POLARIZATION-CONTROLLABLE ULTRASTRONG COUPLING...................................................................... 647

Weilu Gao ; Xinwei Li ; Motoaki Bamba ; Junichiro Kono 
 

CONTROL OF COHERENTLY COUPLED EXCITON-POLARITONS IN ATOMIC CRYSTALS ..................... 649
Xiaoze Liu ; Wei Bao ; Quanwei Li ; Chad Ropp ; Yuan Wang ; Xiang Zhang 

 

ULTRAFAST NEAR-FIELD DYNAMICS OF POLARITON-EXCITON IN WSE2 SLAB 
WAVEGUIDES AT ROOM TEMPERATURE.............................................................................................................. 651

Michael Mrejen ; Lena Yadgarov ; Assaf Levanon ; H. Suchowski 
 

OBSERVATION OF RYDBERG EXCITON-POLARITONS IN 2D TRANSITION METAL 
DICHALCOGENIDES ..................................................................................................................................................... 653

Jie Gu ; Alexandra Boehmke ; Rian Koots ; Vinod M. Menon 
 

DRESSED EXCITONS IN CARBON NANOTUBES .................................................................................................... 655
Kankan Cong ; G. Timothy Noe ; Huaping Liu ; Hiromichi Kataura ; Junichiro Kono 

 



MICROSCOPIC THEORY FOR SPATIALLY LOCAL EXCITATIONS IN SEMICONDUCTOR 
NANOSTRUCTURES....................................................................................................................................................... 657

Markus Borsch ; Eric W. Martin ; Steven T. Cundiff ; Mackillo Kira 
 

RECONSTRUCTING THE SCATTERING MATRIX OF PHOTONIC SYSTEMS FROM THEIR 
QUASINORMAL MODES ............................................................................................................................................... 659

Filippo Alpeggiani ; Nikhil Parappurath ; Ewold Verhagen ; L. Kuipers 
 

HIGH HARMONIC PLASMON GENERATION BY DRESSED ELECTRONS....................................................... 661
Nicholas Rivera ; Liang Jie Wong ; Marin Soljacic ; Ido Kaminer 

 

GENERATION OF VORTEX BEAMS USING A PLASMONIC QUADRUMER NANOCLUSTER ..................... 663
N. Apurv Chaitanya ; Pawel Wozniak ; Peter Banzer ; Israel De Leon 

 

DIRECT GENERATION OF STRUCTURED LIGHT IN METALLIC NANOLASER ARRAYS .......................... 665
W.E. Hayenga ; M. Parto ; E. Sanchez Cristobal ; D.N. Christodoulides ; M. Khajavikhan 

 

PLASMONIC-ASSISTED PEROVSKITE SUBMICRON LASERS............................................................................ 667
Sangyeon Cho ; Andreas C. Liapis ; Seok-Hyun Yun 

 

MXENES FOR PLASMONIC AND METAMATERIAL DEVICES ........................................................................... 669
Zhuoxian Wang ; Krishnakali Chaudhuri ; Mohamed Alhabeb ; Xiangeng Meng ; Shaimaa I Azzam ; Alexander 
Kildishev ; Young L. Kim ; Vladimir M. Shalaev ; Yury Gogotsi ; Alexandra Boltasseva 

 

ATOM-MEDIATED SPONTANEOUS PARAMETRIC DOWN-CONVERSION USING 
EVANESCENT MODES IN NONLINEAR PERIODIC WAVEGUIDES ................................................................... 671

Sina Saravi ; Alexander N. Poddubny ; Thomas Pertsch ; Frank Setzpfandt ; Andrey A. Sukhorukov 
 

TOWARDS QUANTUM-ENABLED FLOW CYTOMETRY ...................................................................................... 673
Ivan A. Burenkov ; Yu-Hsiang Cheng ; Sergey V. Polyakov 

 

A HYBRID NANOPHOTONIC-MAGNETIC CHIP-BASED ATOM TRAP ............................................................. 675
Adam T. Black ; Marcel W. Pruessner ; Doewon Park ; Charles T. Fancher ; Dmitry A. Kozak ; Rita Mahon ; 
Mark Bashkansky ; Fredrik K. Fatemi ; Todd H. Stievater 

 

COHERENT SUPERRADIANCE BY SINGLE ATOMS ............................................................................................. 677
Junki Kim ; Daeho Yang ; Seunghoon Oh ; Kyungwon An 

 

QUANTUM STATE TELEPORTATION FROM A SINGLE ION TO A SINGLE PHOTON BY 
HERALDED ABSORPTION ........................................................................................................................................... 679

Jan Arenskötter ; Stephan Kucera ; Matthias Kreis ; Pascal Eich ; Philipp Müller ; Jürgen Eschner 
 

ULTRAFAST RABI AND RAMSEY MEASUREMENTS WITH RECONFIGURABLE SINGLE-
ATOM TWEEZER TRAPS.............................................................................................................................................. 681

Yunheung Song ; Hanlae Jo ; Han-Gyeol Lee ; Geol Moon ; Jaewook Ahn 
 

NON-HERMITICITY-INDUCED FLAT BANDS ......................................................................................................... 683
Hamidreza Ramezani 

 

PHOTONIC PARITY-TIME SYMMETRIC TOPOLOGICAL EDGE STATES IN A TWO-
DIMENSIONAL LATTICE ............................................................................................................................................. 685

Jiho Noh ; Wladimir A. Benalcazar ; Taylor L. Hughes ; Mikael C. Rechtsman 
 

NON-HERMITIAN TOPOLOGICAL PHOTONICS.................................................................................................... 687
Bo Zhen ; Hengyun Zhou ; Chao Peng ; Yoseob Yoon ; Chia Wei Hsu ; Keith A. Nelson ; Huitao Shen ; Liang Fu ; 
John D. Joannopoulos ; Marin Soljacic 

 

EFFECTS OF NON-HERMITIAN PERTURBATIONS ON WEYL HAMILTONIANS WITH 
ARBITRARY TOPOLOGICAL CHARGES.................................................................................................................. 689

Alexander Cerjan ; Meng Xiao ; Luqi Yuan ; Shanhui Fan 
 

EVANESCENT FIELDS AT THE GAIN/LOSS INTERFACE .................................................................................... 691
Radoslaw Kolkowski ; Hanan Herzig-Sheinfux ; Shai Tsesses ; Anna Kodanev ; Meir Orenstein ; Guy Bartal ; 
Mordechai Segev 

 

EXCEPTIONAL POINT ENGINEERED GLASS SLIDE FOR MICROSCOPIC 
THERMOGRAPHY.......................................................................................................................................................... 693

Han Zhao ; Zhaowei Chen ; Ruogang Zhao ; Liang Feng 
 

CONTROLLABLE PHOTONIC TOPOLOGICAL INSULATING CHAIN BASED ON NON-
HERMITICITY ................................................................................................................................................................. 695

Kenta Takata ; Masaya Notomi 
 

SPIN-GLASS BEHAVIOR IN NONLINEAR OPTICAL WAVES .............................................................................. 697
D. Pierangeli ; M Jlammini ; A. Tavani ; F. Di Mei ; A.J. Agranat ; L. Zhang ; C. Conti ; E. Delre 

 

INTERACTION OF COUNTER-PROPAGATING LIGHT IN MICRORESONATORS: 
THEORETICAL MODEL AND OSCILLATORY REGIMES .................................................................................... 699

Michael T. M. Woodley ; Leonardo Del Bino ; Jonathan M. Silver ; Shuangyou Zhang ; Pascal Del'haye 
 

OPTICAL TIME REVERSAL FROM TIME-DEPENDENT EPSILON-NEAR-ZERO MEDIA............................. 701
Vincenzo Bruno ; Stefano Vezzoli ; Clayton Devault ; Thomas Roger ; Vladimir M. Shalaev ; Alexandra Boltasseva 
; Marcello Ferrera ; Matteo Clerici ; Audrius Dubietis ; Daniele Faccio 

 



SUPPRESSING LASER INSTABILITIES WITH MICROCAVITIES EXHIBITING CHAOTIC 
RAY DYNAMICS.............................................................................................................................................................. 703

S. Bittner ; H. Yilmaz ; K. Kim ; X. Hu ; Y. Zeng ; Q. Wang ; S. Guazzotti ; S. S. Oh ; O. Hess ; H. Cao 
 

CONTROLLING ELECTRONIC QUANTUM MOTION ON SUBCYCLE AND ATOMIC SCALES................... 705
F. Langer ; S. Schlauderer ; C. P. Schmid ; C. Lange ; D. Peller ; T. L. Cocker ; J. Repp ; J. T. Steiner ; U. 
Huttner ; P. G. Hawkins ; S. W. Koch ; M. Kira ; R. Huber 

 

WANNIER-BLOCH APPROACH TO LOCALIZATION IN HIGH-ORDER HARMONIC 
GENERATION IN SOLIDS ............................................................................................................................................. 707

A. Chacón ; E. N. Osika ; N. Suaréz ; L. Ortmann ; J. A. Peréz-Hernández ; B. Szafran ; M. F. Ciappina ; F. Sols ; 
A. S. Landsman ; M. Lewenstein 

 

HIGH-ORDER HARMONIC GENERATION FROM SOLIDS DRESSED BY AN INTENSE 
TERAHERTZ FIELD ....................................................................................................................................................... 709

H. Huang ; L. Song ; N. Tancogne-Dejean ; N. Klemke ; A. Rubio ; F. X. Kärtner ; O. D. Mücke 
 

POLARIMETRY OF THZ HIGH-ORDER SIDEBAND GENERATION: TOWARDS A 
MEASUREMENT OF BERRY CURVATURE.............................................................................................................. 711

Darren Valovcin ; Qile Wu ; Shawn Mack ; Art C. Gossard ; Ren-Bao Liu ; Mark S. Sherwin 
 

EMISSION PHASE OF EXTREME ULTRAVIOLET HIGH HARMONICS FROM BULK 
CRYSTALS........................................................................................................................................................................ 713

Jian Lu ; Yong Sing You ; David A. Reis ; Shambhu Ghimire 
 

ALL-OPTICAL FREQUENCY MULTIPLEXED SINGLE-PHOTON SOURCE ..................................................... 715
Chaitali Joshi ; Alessandro Farsi ; Stéphane Clemmen ; Sven Ramelow ; Alexander L. Gaeta 

 

HERALDED SINGLE-PHOTON SOURCE BASED ON INTERMODAL FOUR-WAVE MIXING IN 
A FEW-MODE FIBER ..................................................................................................................................................... 717

Erik N. Christensen ; Jesper B. Christensen ; Soren M. M. Friis ; Jacob G. Koefoed ; Mario A. U. Castaneda ; 
Karsten Rottwitt 

 

HIGH-VISIBILITY INTERFERENCE BETWEEN TWO HERALDED PURE-STATE PHOTONS 
WITHOUT SPECTRAL FILTERING ............................................................................................................................ 719

Changchen Chen ; Jeffrey H. Shapiro ; Franco N.C. Wong 
 

EFFECTIVE X(2)IN A RB-FILLED HOLLOW-CORE PHOTONIC BANDGAP FIBER FOR 
COHERENT PHOTON CONVERSION ........................................................................................................................ 721

Yun Zhao ; Prathamesh Donvalkar ; Chaitali Joshi ; Bok Young Kim ; Alexander L. Gaeta 
 

ADIABATIC FOCK STATE GENERATION SCHEME USING KERR NONLINEARITY .................................... 723
Ryotatsu Yanagimoto ; Tatsuhiro Onodera ; Edwin Ng ; Hideo Mabuchi 

 

ENERGY-ENTANGLED W-STATE IN OPTICAL FIBER ......................................................................................... 725
B. Fang ; M. Menotti ; M. Liscidini ; J. E. Sipe ; V. O. Lorenz 

 

UNBIASED PHOTO-CARRIER TRANSPORT IN THE QUANTUM HALL REGIME .......................................... 727
Olivier Gazzano ; Bin Cao ; Jiuning Hu ; Tobias Grass ; Tobias Huber ; David Newell ; Mohammad Hafezi ; 
Glenn Solomon 

 

PANCHARATNAM-BERRY PHASE IN A CONDENSATE OF INDIRECT EXCITONS ...................................... 729
J. R. Leonard ; A. A. High ; A. T. Hammack ; M. M. Fogler ; L. V. Butov ; K. L. Campman ; A. C. Gossard 

 

SCATTERING OF COHERENT PULSES FROM QUANTUM-OPTICAL SYSTEMS ........................................... 731
Kevin A. Fischer ; Rahul Trivedi ; Vinay Ramasesh ; Irfan Siddiqi ; Jelena Vuckovic 

 

QUANTUM CERENKOV RADIATION IN WEAKLY AND STRONGLY-COUPLED REGIMES ....................... 733
Charles Roques-Carmes ; Nicholas Rivera ; John D. Joannopoulos ; Marin Soljacic ; Ido Kaminer 

 

DISPERSION ENGINEERING OF METASURFACES AND ITS APPLICATIONS IN THE 
VISIBLE ............................................................................................................................................................................. 735

Wei Ting Chen ; Alexander Y. Zhu ; Jared Sisler ; Vyshakh Sanjeev ; Eric Lee ; Federico Capasso 
 

FAR-FIELD METAMATERIAL SUPERLENS............................................................................................................. 737
Guanghui Yuan ; Katrine Rogers ; Edward T. F. Rogers ; Nikolay I. Zheludev 

 

HIGH NA SILICON METALENS AT VISIBLE WAVELENGTHS........................................................................... 739
Haowen Liang ; Qiaoling Lin ; Yin Wang ; Qian Sun ; Juntao Li 

 

HIGH DE-MAGNIFICATION HYPERLENS ............................................................................................................... 741
Jingbo Sun ; Natalia M. Litchinitser 

 

SUBWAVELENGTH IMAGING OF COLLECTIVE MODES IN SILICON NANOPILLAR 
HONEYCOMB LATTICES ............................................................................................................................................. 743

Siying Peng ; Nick Schilder ; Sophie Meuret ; Femius Koenderink ; Albert Polman ; Harry A. Atwater 
 

"INVISIBLE" NANOTEXTURED SUBSTRATES FOR QUANTUM OPTICS AND MICROSCOPY .................. 745
Andreas C. Liapis ; Charles T. Black ; Seok-Hyun Yun 

 

INFRARED INVISIBILITY CLOAK USING ROLLED METAMATERIAL FILM ................................................ 747
Tomohiro Amemiya ; Satoshi Yamasaki ; Toru Kanazawa ; Zhichen Gu ; Daisuke Inoue ; Atsushi Ishikawa ; 
Nobuhiko Nishiyama ; Takuo Tanaka ; Tatsuhiro Urakami ; Shigehisa Arai 

 



ELECTRICALLY CONTROLLABLE RECONFIGURATION OF TERAHERTZ META-ATOMS 
INTO META-MOLECULES ........................................................................................................................................... 749

Hyunseung Jung ; Jaemok Koo ; Wonwoo Lee ; Moon Sung Kang ; Hojin Lee 
 

APPROACHING THE ATTOSECOND KEV X-RAY FRONTIER ............................................................................ 751
Zenghu Chang 

 

HIGH-FLUX SOFT X-RAY SOURCE FOR TIME-RESOLVED PROBING OF MAGNETIZATION 
DYNAMICS IN RARE-EARTH FERROMAGNETS ................................................................................................... 753

G. Fan ; V. Cardin ; K. Légaré ; E Kaksis ; G Andriukaitis ; B. E. Schmidt ; J.P. Wolf ; F. Légaré ; J. Lünning ; A. 
Baltuška ; T. Balciunas 

 

RELATIVISTIC, ULTRA-SHORT MID-INFRARED PULSE GENERATION THROUGH 
PHOTON FREQUENCY DOWNCONVERSION IN PLASMAS ................................................................................ 755

Zan Nie ; Chih-Hao Pai ; Jianfei Hua ; Wei Lu 
 

SELF-CHANNELING OF TERAWATT-POWER CO2 LASER PULSES IN AIR .................................................... 757
Sergei Tochitsky ; Eric Welch ; Misha Polyanskiy ; Igor Pogorelsky ; Paris Panagiotopoulos ; Jerome Moloney ; 
Chan Joshi 

 

EFFICIENT LASER WAKEFIELD ACCELERATION BY USING MID-INFRARED PULSES ........................... 759
Eiji J. Takahashi ; Shin-Ichi Masuda ; Eisuke Miura 

 

ULTRAFAST ELECTRON EMISSION ASSISTED BY GRATING-COUPLED PROPAGATING 
SURFACE PLASMONS IN THE MID-IR RANGE....................................................................................................... 761

Kengo Takeuchi ; Tomoya Mizuno ; Keisuke Kaneshima ; Nobuhisa Ishii ; Teruto Kanai ; Jiro Itatani 
 

PHASE-DEPENDENT DIELECTRIC LASER ACCELERATION OF 99KEV ELECTRONS WITH 
SYMMETRICALLY DRIVEN SILICON DUAL PILLAR GRATINGS..................................................................... 763

Kenneth J. Leedle ; Dylan S. Black ; Yu Miao ; Karel E. Urbanek ; Andrew Ceballos ; Huiyang Deng ; James S. 
Harris ; Olav Solgaard ; Robert L. Byer 

 

EDGE-STATE DYNAMICS IN A ONE-DIMENSIONAL TOPOLOGICAL PHOTONIC LATTICE 
OF MULTIPLE QUANTUM NUMBERS....................................................................................................................... 765

Zhifeng Zhang ; Mohammad Teimourpour ; Jake Arkinstall ; Mingsen Pan ; Pei Miao ; Henning Schomerus ; 
Ramy El-Ganainy ; Liang Feng 

 

WEYL EXCEPTIONAL RING IN A HELICAL WAVEGUIDE ARRAY.................................................................. 767
Alexander Cerjan ; Sheng Huang ; Kevin P. Chen ; Yidong Chong ; Mikael Rechtsman 

 

TOPOLOGY OF PHOTONIC TIME-CRYSTALS ....................................................................................................... 769
Eran Lustig ; Yonatan Sharabi ; Mordechai Segev 

 

CREATION OF SEMI-DIRAC PHOTONS THROUGH TOPOLOGICAL PHASE TRANSITIONS 
IN PHOTONIC HONEYCOMB LATTICES ................................................................................................................. 771

M. Milicevic ; G. Montambaux ; T. Ozawa ; A. Lemaître ; L. Le Gratiet ; I. Sagnes ; J. Bloch ; A. Amo 
 

EXCEPTIONAL POINTS OF DEGENERACY IN LOSSLESS PERIODIC COUPLED 
WAVEGUIDES ................................................................................................................................................................. 773

Mohamed Y. Nada ; Mohamed A. K. Othman ; Filippo Capolino 
 

ALL-DIELECTRIC TOPOLOGICAL META-OPTICS............................................................................................... 775
A. Slobozhanyuk ; A. V. Shchelokova ; X. Ni ; S. H. Mousavi ; D. A. Smirnova ; P. A. Belov ; A. Alù ; Y. S. Kivshar 
; A. B. Khanikaev 

 

PHOTONIC CHERN INSULATOR THROUGH HOMOGENIZATION OF AN ARRAY OF 
PARTICLES ...................................................................................................................................................................... 777

Meng Xiao ; Shanhui Fan 
 

EXPERIMENTS ON TOPOLOGICAL NODAL CHAINS........................................................................................... 779
Qinghui Yan ; Rongjuan Liu ; Zhongbo Yan ; Boyuan Liu ; Hongsheng Chen ; Zhong Wang ; Ling Lu 

 

MANIPULATION AND DETECTION OF OPTICAL COHERENCE IN NON-CONSERVATIVE 
PT PHOTONIC STRUCTURES...................................................................................................................................... 781

Kai Wang ; Sergey V. Suchkov ; James Titchener ; Steffen Weimann ; Demetrios N. Christodoulides ; Alexander 
Szameit ; Andrey A. Sukhorukov 

 

EXTREME DYNAMICS NEAR EXCEPTIONAL POINTS ........................................................................................ 783
Q. Zhong ; K.G. Makris ; R. El-Ganainy 

 

UNIDIRECTIONAL LIGHT GENERATION IN PT-SYMMETRIC MICRORING LASERS ................................ 785
Jinhan Ren ; Midya Parto ; Steffen Wittek ; Mohammad P. Hokmabadi ; Demetrios N. Christodoulides ; Mercedeh 
Khajavikhan 

 

SATURATION-INDUCED PERFECT ABSORBERS .................................................................................................. 787
Ali K. Jahromi ; Ayman F. Abouraddy 

 

PT-SYMMETRIC MICRORING LASER GYROSCOPE ............................................................................................ 789
J. Ren ; G. Harari ; A. U. Hassan ; W. Chow ; M. Soltani ; M. P. Hokmabadi ; D. Christodoulides ; M. 
Khajavikhan 

 



MULTI-DIMENSIONAL SYNTHETIC SPACE AND STATE MEASUREMENT WITH 
SPECTRAL PHOTONIC LATTICES ............................................................................................................................ 791

Kai Wang ; James Titchener ; Bryn Bell ; Alexander S. Solntsev ; Dragomir N. Neshev ; Benjamin J. Eggleton ; 
Andrey A. Sukhorukov 

 

SINGLE MODE SUPERSYMMETRIC LASER ARRAY ............................................................................................ 793
Mohammad P. Hokmabadi ; Sanaz Faryadras ; Ramy El-Ganainy ; Demetrios N. Christodoulides ; Mercedeh 
Khajavikhan 

 

QUANTUM COHERENT TRANSVERSE AND LONGITUDINAL CONTROL FOR 
ATTOSECOND SHAPING OF FREE ELECTRON BEAMS ...................................................................................... 795

Armin Feist ; Katharina E. Priebe ; Christopher Rathje ; Thomas Rittmann ; Sergey V. Yalunin ; Thorsten Hohage 
; Sascha Schäfer ; Claus Ropers 

 

INVESTIGATION OF TRAP STATES AND THEIR DYNAMICS IN HYBRID ORGANIC-
INORGANIC MIXED CATION PEROVSKITE FILMS USING TIME RESOLVED 
PHOTOEMISSION ELECTRON MICROSCOPY ....................................................................................................... 797

Andrew J. Winchester ; Christopher Petoukhoff ; Mojtaba Abdi-Jalebi ; Zahra Andaji-Garmaroudi ; Vivek Pareek 
; E Laine Wong ; Julien Madéo ; Michael K. L. Man ; Samuel D. Stranks ; Keshav Dani 

 

NANOSCALE MAGNETIC IMAGING USING HIGH-HARMONIC RADIATION ................................................ 799
Sergey Zayko ; Ofer Kfir ; Michael Heigl ; Christina Nolte ; Murat Sivis ; Marcel Möller ; Sri Sai Phani Kanth 
Arekapudi ; Birgit Hebler ; Daniel Steil ; Sascha Schäfer ; Manfred Albrecht ; Oren Cohen ; Stefan Mathias ; 
Claus Ropers 

 

ULTRAFAST X-RAY DIFFRACTION REVEALS A SOFT-MODE DRIVEN REVERSAL OF 
POLARITY IN FERROELECTRICS ............................................................................................................................. 801

Christoph Hauf ; Antonio-Andres Hernandez Salvador ; Marcel Holtz ; Michael Woerner ; Thomas Elsaesser 
 

FOURIER-TRANSFORM INELASTIC X-RAY SCATTERING: A NEW KIND OF GAS-PHASE 
VIBRATIONAL SPECTROSCOPY................................................................................................................................ 803

Matthew Ware ; James M. Glownia ; Adi Natan ; James Cryan ; Phillip Bucksbaum 
 

ULTRAFAST SEPARATION OF PHOTOEXCITED ELECTRON CLOUD ............................................................ 805
E Laine Wong ; Andrew J. Winchester ; Michael K. L. Man ; Vivek Pareek ; Julien Madéo ; Keshav M. Dani 

 

ULTRAFAST QUANTUM INTERFERENCE CONTROL OF PHOTOCURRENTS BEYOND THE 
PERTURBATIVE REGIME ............................................................................................................................................ 807

Rodrigo A. Muniz ; Kai Wang ; S. T. Cundiff ; J. E. Sipe ; M. Kira 
 

FREQUENCY ENTANGLEMENT SWAPPING........................................................................................................... 809
Sofiane Merkouche ; Valerian Thiel ; Alex O.C. Davis ; Brian J. Smith 

 

HONG-OU-MANDEL INTERFERENCE IN THE FREQUENCY DOMAIN USING LINEAR 
OPTICAL COMPONENTS.............................................................................................................................................. 811

Poolad Imany ; Ogaga D. Odele ; Mohammed S. Alshaykh ; Hsuan-Hao Lu ; Daniel E. Leaird ; Andrew M. 
Weiner 

 

PARALLEL CHARACTERIZATION OF TWO-QUBIT FREQUENCY-BIN ENTANGLEMENT ....................... 813
Ogaga D. Odele ; Poolad Imany ; Daniel E. Leaird ; Andrew M. Weiner 

 

SHAPING PHOTON-PAIRS TIME-FREQUENCY CORRELATIONS IN INHIBITED-COUPLING 
HOLLOW-CORE FIBERS .............................................................................................................................................. 815

M. Cordier ; A. Orieux ; B. Debord ; F. Gérome ; A. Gorse ; M. Chafer ; E. Diamanti ; P. Delaye ; F. Benabid ; I. 
Zaquine 

 

GENERATION OF NIR CORRELATED PHOTON PAIRS IN OPTICAL NANO-FIBERS ................................... 817
Jin-Hun Kim ; Yong Sup Ihn ; Heedeuk Shin ; Yoon-Ho Kim 

 

REAL-TIME SPECTRAL CHARACTERIZATION OF A PHOTON PAIR SOURCE USING A 
CHIRPED SUPERCONTINUUM SEED ........................................................................................................................ 819

J. Erskine ; D. G. England ; C. Kupehak ; B. J. Sussman 
 

QUANTUM INTERFEROMETRY THROUGH CASCADING BROADBAND ENTANGLEMENT 
SOURCES .......................................................................................................................................................................... 821

A. Riazi ; C. Chen ; E.Y. Zhu ; A.V. Gladyshev ; P.G Kazansky ; J. E. Sipe ; L. Qian 
 

A COMPACT ALL-FIBER POLARIZATION-ENTANGLED PHOTON SOURCE PUMPED BY A 
LASER DIODE.................................................................................................................................................................. 823

Changjia Chen ; Arash Riazi ; Eric Y. Zhu ; Alexey V. Gladyshev ; Mili Ng ; Peter G. Kazansky ; Li Qian 
 

STRONG LOW-FREQUENCY SQUEEZED LIGHT FROM DUAL-SEEDED FOUR-WAVE 
MIXING ............................................................................................................................................................................. 825

Meng-Chang Wu ; Bonnie Schmittberger ; Nicholas R. Brewer ; Paul D. Lett 
 

SUB-SHOT NOISE STIMULATED RAMAN SPECTROSCOPY WITH PARAMETRIC 
HOMODYNE DETECTION ............................................................................................................................................ 827

Yoad Michael ; Leon Bello ; Michael Rosenbluh ; Avi Pe'er 
 



EXPERIMENTAL DEMONSTRATION OF RABI OSCILLATIONS PRODUCED BY ADIABATIC 
PULSE DUE TO INITIAL ATOMIC COHERENCE ................................................................................................... 829

Zhenhuan Yi ; Xingchen Zhao ; Zhiguo Wang ; Tao Peng ; Anatoly A. Svidzinsky ; Hichem Eleuch ; Marlan O. 
Scully 

 

SPATIAL MULTIPLEXING OF ATOM-PHOTON ENTANGLEMENT SOURCES............................................... 831
Zhongxiao Xu ; Long Tian ; Shujing Li ; Hai Wang 

 

WAVEVECTOR-MULTIPLEXED AND MEMORY-ENABLED SOURCE OF MULTIMODE 
NONCLASSICAL LIGHT................................................................................................................................................ 833

Michal Parniak ; Michal Dabrowski ; Mateusz Mazelanik ; Adam Leszczynski ; Michal Lipka ; Wojciech 
Wasilewski 

 

ESTABLISHING AND STORING OF QUANTUM ENTANGLEMENT AMONG THREE 
RUBIDIUM ATOMIC ENSEMBLES ............................................................................................................................. 835

Xiaojun Jia ; Zhihui Yan ; Liang Wu ; Yanhong Liu ; Ruijie Deng ; Shujing Li ; Hai Wang ; Changde Xie ; Kunchi 
Peng 

 

ENTANGLEMENT GENERATION IN GREEN FLUORESCENT PROTEINS....................................................... 837
Siyuan Shi ; Prem Kumar ; Kim Fook Lee 

 

EPSILON-NEAR-ZERO SYSTEMS FOR QUANTUM OPTICS APPLICATIONS ................................................. 839
Larissa Vertchenko ; Nika Akopian ; Andrei V. Lavrinenko 

 

BROADBAND EPSILON NEAR ZERO CONDUCTING OXIDE ABSORBERS FABRICATED BY 
ATOMIC LAYER DEPOSITION.................................................................................................................................... 841

Long Tao ; Aleksei Anopchenko ; Sudip Gurung ; Catherine Arndt ; Jason D. Myers ; Ho Wai Howard Lee 
 

HYPERBOLIC MODES OF A METAL-DIELECTRIC INTERFACE ...................................................................... 843
Evgenii Narimanov 

 

VARIABLE ENVIRONMENTAL INDEX SPECTROSCOPY IN METAMATERIALS .......................................... 845
W.-Y. Tsai ; V. Savinov ; J.-Y. Ou ; D. P. Tsai ; N. I. Zheludev 

 

OPTOELECTRONIC PLASMONIC METAMATERIALS WITH A QUANTUM CASCADE 
STRUCTURE .................................................................................................................................................................... 847

Yezhezi Zhang ; Wentao Fan ; Alex Y. Song ; Deborah L. Sivco ; Claire F. Gmachl 
 

CONTROLLING CHERENKOV ANGLES WITH RESONANCE TRANSITION RADIATION........................... 849
Xiao Lin ; Sajan Easo ; Yichen Shen ; Hongsheng Chen ; Baile Zhang ; John D. Joannopoulos ; Marin Soljacic ; 
Ido Kaminer 

 

TIME DOMAIN MODELING OF BI-ANISOTROPIC HOMOGENIZED MEDIA WITH 
ANALYTICAL DISPERSION ......................................................................................................................................... 851

Ludmila J. Prokopeva ; Zhaxylyk A. Kudyshev ; Alexander V. Kildishev 
 

THE SUPERLIGHT INVERSE DOPPLER EFFECT................................................................................................... 853
Xihang Shi ; Xiao Lin ; Ido Kaminer ; Fei Gao ; Zhaoju Yang ; John D. Joannopoulos ; Marin Soljacic ; Baile 
Zhang 

 

CHIRALITY-LOCKED VALLEY POLARIZATION IN PHOTONIC GRAPHENE ............................................... 855
Yuan Li ; Yong Sun ; Yunhui Li ; Haitao Jiang ; Zhigang Chen ; Hong Chen 

 

OBSERVATION OF VALLEY-BASED TRANSPORT FOR VALLEY-PSEUDOSPIN POLARIZED 
PHOTONIC EDGE STATE ............................................................................................................................................. 857

Yuhao Kang ; Xiaojun Cheng ; Xiang Ni ; Alexander B. Khanikaev ; Azriel Z. Genack 
 

EXPERIMENTAL DEMONSTRATION OF VALLEY-HALL TOPOLOGICAL PHOTONIC 
CRYSTAL AT TELECOMMUNICATION WAVELENGTHS ................................................................................... 859

Mikhail Shalaev ; Wiktor Walasik ; Natalia M. Litchinitser 
 

VALLEY WAVES SORTING AND ROUTING BASED ON PHOTONIC TOPOLOGICAL 
INSULATORS ................................................................................................................................................................... 861

Kueifu Lai ; Yang Yu ; Yuchen Han ; Fei Gao ; Baile Zhang ; Gennady Shvets 
 

ELECTRICALLY RECONFIGURABLE TOPOLOGICAL BOUND-STATE LASER ARRAY ............................. 863
Ruizhe Yao ; Hang Li ; Jun Ding ; Chi-Sen Lee ; Hualiang Zhang ; Wei Guo 

 

TOPOLOGICAL HYBRID SILICON MICROLASERS .............................................................................................. 865
Han Zhao ; Pei Miao ; Mohammad H. Teimourpour ; Simon Malzard ; Ramy El-Ganainy ; Henning Schomerus ; 
Liang Feng 

 

ROBUST RADIATION FROM PHOTONIC TOPOLOGICAL INSULATORS........................................................ 867
Yaakov Lumer ; Nader Engheta 

 

ROBUST NON-RECIPROCAL LASING IN TOPOLOGICAL CAVITIES OF ARBITRARY 
GEOMETRIES .................................................................................................................................................................. 869

B. Bahari ; A. Ndao ; F. Valini ; A. El Amili ; Y. Fainman ; B. Kante 
 

NONLINEAR TUNABILITY AND MECHANICAL ACTUATION IN PHOTONICALLY DOPED 
ENZ METASURFACES ................................................................................................................................................... 871

Ehsan Nahvi ; Iñigo Liberal ; Nader Engheta 
 



NONLINEAR MANIFESTATIONS OF PHOTON ACCELERATION IN RAPIDLY EVOLVING 
SEMICONDUCTOR METASURFACES ....................................................................................................................... 873

Maxim R. Shcherbakov ; Kevin Werner ; Zhiyuan Fan ; Noah Talisa ; Enam Chowdhury ; Gennady Shvets 
 

FIELD- AND CARRIER-INDUCED NONLINEAR METAMATERIALS ................................................................. 875
Mohammad Taghinejad ; Wenshan Cai 

 

ASYMMETRIC LIGHT TRANSPORT AT NONLINEAR METASURFACES ........................................................ 877
Nir Shitrit ; Jeongmin Kim ; David S. Barth ; Hamidreza Ramezani ; Yuan Wang ; Xiang Zhang 

 

HOMOGENIZATION AND NONLINEARITY ENHANCEMENT OF 2D GRAPHENE-BASED 
METASURFACES ............................................................................................................................................................ 879

Jian Wei You ; Nicolae C. Panoiu 
 

STRUCTURAL SECOND ORDER NONLINEARITY IN METAMATERIALS....................................................... 881
B.M. Wells ; A. Yu. Bykov ; G. Marino ; M. E. Nasir ; A. V. Zayats ; V. A. Podolskiy 

 

NONLINEAR AND QUANTUM OPTICS WITHIN WHISPERING GALLERY MODE 
RESONATORS.................................................................................................................................................................. 883

Harald G.L. Schwefel ; Luke S. Trainor ; Alfredo Rueda ; Florian Sedlmeir 
 

POLARIZATION EFFECTS AND NONLINEAR MODE COUPLING IN KERR 
MICRORESONATORS.................................................................................................................................................... 885

Tobias Hansson ; Martino Bernard ; Stefan Wabnitz 
 

TYPE-1 AND TYPE-2 SATELLITES IN KERR FREQUENCY COMBS .................................................................. 887
Jinghui Yang ; Shu-Wei Huang ; Zhenda Xie ; Mingbin Yu ; Dim-Lim Kwong ; Chee Wei Wong 

 

DYNAMICS OF COUPLED MICRORESONATOR-BASED DEGENERATE OPTICAL 
PARAMETRIC OSCILLATORS .................................................................................................................................... 889

Jae K. Jang ; Yoshitomo Okawachi ; Alexander L. Gaeta 
 

MID-WAVELENGTH INFRARED SUPERCONTINUUM GENERATION SPANNING 1.4 
OCTAVES IN A SILICON-GERMANIUM WAVEGUIDE ......................................................................................... 891

Milan Sinobad ; Christelle Monat ; Barry Luther-Davies ; Pan Ma ; Stephen Madden ; David J. Moss ; Arnan 
Mitchell ; Regis Orobtchouk ; Salim Boutami ; Jean-Michel Hartmann ; Jean-Marc Fedeli ; Christian Grillet 

 

DISSIPATIVE KERR SOLITON STATES IN HYBRIDIZED MICRORESONATOR MODES ............................. 893
Maxim Karpov ; Martin H. P. Pfeiffer ; Junqiu Liu ; Anton Lukashchuk ; Tobias J. Kippenberg 

 

DYNAMICS OF LASER WITH AN INTEGRATED NONLINEAR WAVEGUIDE ................................................. 895
A. Aadhi ; Anton V. Kovalev ; Michael Kues ; Piotr Roztocki ; Christian Reimer ; Young Zhang ; Tao Wang ; 
Brent E. Little ; Sai T. Chu ; David J. Moss ; Zhiming Wang ; Evgeny A. Viktorov ; Roberto Morandotti 

 

ROOM-TEMPERATURE OPTOELECTRONIC DETECTION OF VALLEY-LOCKED SPIN 
PHOTOCURRENT IN WSE2-GRAPHENE-BI2SE3HETEROSTRUCTURES........................................................... 897

Soonyoung Cha ; Minji Noh ; Je-Hyun Kim ; Jangyup Son ; Hyemin Bae ; Doeon Lee ; Hoil Kim ; Jekwan Lee ; 
Hoseung Shin ; Sangwan Sim ; Seunghoon Yang ; Chul-Ho Lee ; Moon-Ho Jo ; Jun Sung Kim ; Dohun Kim ; 
Hyunyong Choi 

 

PROBING CHARGE TRANSFER STATES IN POLYMER:FULLERENE – MOS2VAN DER 
WAALS HETEROSTRUCTURES .................................................................................................................................. 899

Christopher E. Petoukhoff ; Damien Voiry ; Ibrahim Bozkurt ; Manish Chhowalla ; Keshav M. Dani 
 

DESIGNER PHOTOCURRENTS ................................................................................................................................... 901
P. T. Mahon ; Rodrigo A. Muniz ; J. E. Sipe 

 

ENHANCED LUMINESCENCE OF MOS2, WS2 AND WSE2, DIRECT BAND GAP 
SEMICONDUCTOR HETEROSTRUCTURES ............................................................................................................ 903

Jin-Kyu So ; Shoujun Zheng ; Fucai Liu ; Zheng Liu ; Nikolay Zheludev ; Hong Jin Fan 
 

SUPPRESSION OF EXCITONIC ABSORPTION BY THICKNESS VARIATION IN FEW-LAYER 
GASE .................................................................................................................................................................................. 905

Arne Budweg ; Dinesh Yadav ; Alexander Grupp ; Alfred Leitenstorfer ; Maxim Trushin ; Fabian Pauly ; Daniele 
Brida 

 

PHOTON CORRELATION OF PHOTOLUMINESCENCE EMISSION OF A MONOLAYER WS2 .................... 907
J. Huang ; I. Sarpkaya ; J. Lim ; S-J. Lee ; X. Duan ; C. W. Wong ; H. Htoon 

 

SPECTRALLY UNENTANGLED PHOTON PAIRS FROM MICRORING RESONATORS USING 
PUMP-PULSE TAILORING ........................................................................................................................................... 909

Jesper B. Christensen ; Jacob G. Koefoed ; Colin J. Mckinstrie ; Karsten Rottwitt 
 

PHOTONIC CRYSTAL WAVEGUIDES AS INTEGRATED SOURCES OF 
COUNTERPROPAGATING FACTORIZABLE PHOTON PAIRS ............................................................................ 911

Sina Saravi ; Thomas Pertsch ; Frank Setzpfandt 
 

VISIBLE-TELECOM PHOTON PAIR GENERATION WITH SILICON NITRIDE 
NANOPHOTONICS.......................................................................................................................................................... 913

Xiyuan Lu ; Qing Li ; Gregory Moille ; Anshuman Singh ; Daron A. Westly ; Kartik Srinivasan 
 

HIGH CAR AND LOW G(2) (0) OF 1.55 µM ENTANGLED PHOTON-PAIRS GENERATED BY A 
SILICON MICRORING RESONATOR ......................................................................................................................... 915

Chaoxuan Ma ; Malhar Jere ; Xiaoxi Wang ; Shayan Mookherjea 
 



INDISTINGUISHABLE PHOTON-PAIRS FROM PURE AND BRIGHT SILICON MICRO-RING 
RESONATOR SOURCES ................................................................................................................................................ 917

I.I. Faruque ; D. Llewellyn ; Y. Ding ; S. Paesani ; R. Santagati ; D. Bonneau ; G. F. Sinclair ; D. Bacco ; K. 
Rottwitt ; L. K. Oxenlowe ; J. L. O'brien ; J. Wang ; J. G. Rarity ; M. G. Thompson 

 

PERCOLATION BASED CLUSTER STATE GENERATION BY PHOTON-MEDIATED 
ENTANGLEMENT ........................................................................................................................................................... 919

Mihir Pant ; Hyeongrak Choi ; Saikat Guha ; Dirk Englund 
 

GENERATION AND MANIPULATION OF MULTI-PHOTON ENTANGLED STATES ON A 
SILICON PHOTONIC DEVICE ..................................................................................................................................... 921

D. Llewellyn ; Y. Ding ; I. Faruque ; S. Paesani ; R. Santagati ; J. Kennard ; D. Bacco ; K. Rottwitt ; L. K. 
Oxenlowe ; J. L. O'brien ; J. Wang ; M. G. Thompson 

 

INTEGRATED SILICON NITRIDE TIME-BIN ENTANGLEMENT CIRCUITS.................................................... 923
Xiang Zhang ; Bryn A. Bell ; Andri Mahendra ; Chunle Xiong ; Philip H. W. Leong ; Benjamin J. Eggleton 

 

SUB-CYCLE CONTROL OF OPTICAL RESPONSE BY USING A TERAHERTZ EXCITONIC 
DRESSED STATE............................................................................................................................................................. 925

H. Hirori ; K. Uchida ; T. Otobe ; T. Mochizuki ; C. Kim ; M. Yoshita ; K. Tanaka ; H. Akiyama ; L. N. Pfeiffer ; 
K. W. West 

 

STERN-GERLACH EFFECT FOR PHOTONS ............................................................................................................ 927
Aviv Karnieli ; Ady Arie 

 

FEW PHOTONS CORRELATION MEASUREMENT OF A THERMALLY POPULATED CAVITY ................. 929
Francesca Fabiana Settembrini ; Ileana-Cristina Benea-Chelmus ; Jérôme Faist 

 

INTERFERING PHOTONS IN ORTHOGONAL STATES ......................................................................................... 931
Alex E. Jones ; Adrian J. Menssen ; Helen M. Chrzanowski ; Valery S. Shchesnovich ; Ian A. Walmsley 

 

RANDOMNESS EXTRACTION FROM CHSH VIOLATION WITHOUT FAIR SAMPLING 
ASSUMPTIONS WITH A CONTINUOUS WAVE SOURCE ...................................................................................... 933

Lijiong Shen ; Jianwei Lee ; Thinh Le Phuc ; Jean-Daniel Bancal ; Alessandro Cere ; Valerio Scarani ; Christian 
Kurtsiefer 

 

QUANTUM INTERFERENCE IN A ROOM TEMPERATURE INAS/INP QUANTUM DOT 
SEMICONDUCTOR OPTICAL AMPLIFIER .............................................................................................................. 936

Igor Khanonkin ; Akhilesh K. Mishra ; Ouri Karni ; Johann P. Reithmaier ; Gadi Eisenstein 
 

QUASIMOMENTUM DISTRIBUTION AND FREE EXPANSION OF AN ANYONIC GAS.................................. 938
Tena Dubcek ; Bruno Klajn ; Robert Pezer ; Hrvoje Buljan ; Dario Jukic 

 

NANOSCALE FIELD MAPPING OF INTERFERING BEAMS FROM NOMARSKI PRISM USING 
PHOTO-INDUCED FORCE MICROSCOPY................................................................................................................ 940

Mohsen Rajaei ; Mohammad Kamandi ; Jinwei Zeng ; Mohammad Albooyeh ; Mina Hanifeh ; Filippo Capolino ; 
Kumar H. Wickramasinghe 

 

ENANTIO-SPECIFIC DETECTION OF CHIRALITY AT NANOSCALE USING PHOTO-
INDUCED FORCE............................................................................................................................................................ 942

Mohammad Kamandi ; Mohammad Albooyeh ; Mohsen Rajaei ; Jinwei Zeng ; Caner Guclu ; Mehdi Veysi ; 
Kumar Wickramasinghe ; Filippo Capolino 

 

HIGH COUPLING EFFICIENCY ADIABATIC NEAR-FIELD TRANSDUCER FOR HAMR .............................. 944
Chuan Zhong ; Patrick Flanigan ; Nicolás Abadía ; Brian Jennings ; Frank Bello ; Gwenael Atcheson ; Jing Li ; 
Jian-Yao Zheng ; Richard Hobbs ; David Mccloskey ; John F. Donegan 

 

CRYOGENIC NEAR-FIELD IMAGING AND SPECTROSCOPY AT THE 10-NANOMETER-
SCALE................................................................................................................................................................................ 946

Tobias Gokus ; Andreas Huber ; Max Eisele 
 

SUM RULES & POWER–BANDWIDTH LIMITS TO NEAR-FIELD OPTICAL RESPONSE .............................. 948
Hyungki Shim ; Lingling Fan ; Steven G. Johnson ; Owen D. Miller 

 

IMAGING OF ULTRA-CONFINED PHONON POLARITONS IN HEXAGONAL BORON 
NITRIDE ON GOLD ........................................................................................................................................................ 950

Antonio Ambrosio ; Michele Tamagnone ; Kundan Chaudhary ; Luis A. Jauregui ; Philip Kim ; William L. Wilson 
; Federico Capasso 

 

THERMOREFLECTANCE IMAGING OF OPTICALLY PUMPED GAP PLASMON 
STRUCTURES .................................................................................................................................................................. 952

Di Wang ; Kerry Maize ; Maowen Song ; Alexandra Boltasseva ; Vladimir M. Shalaev ; Ali Shakouri ; Alexander 
V. Kildishev 

 

10-GHZ FEMTOSECOND DEGENERATE OPTICAL PARAMETRIC OSCILLATOR........................................ 954
Richard A. Mccracken ; Yuk Shan Cheng ; Derryck T. Reid 

 

EXOTIC NONLINEAR EFFECTS BY INSERTING A LOW FINESSE RESONATOR IN A MODE-
LOCKED LASER CAVITY ............................................................................................................................................. 956

James Hendrie ; Ning Hsu ; Jean-Claude Diels ; Matthias Lenzner ; Ladan Arissian 
 



ACCELERATING NONLINEAR INTERACTIONS IN TAPERED MULTIMODE FIBERS ................................. 958
M. A. Eftekhar ; Z. Sanjabi-Eznaveh ; J. E. Antonio-Lopez ; H. E Lopez Aviles ; S. Benis ; M. Kolesik ; A. 
Schülzgen ; F. W. Wise ; R. Amezcua Correa ; D. N. Christodoulides 

 

PHASE CONJUGATION IN OAM FIBER MODES VIA STIMULATED BRILLOUIN 
SCATTERING................................................................................................................................................................... 960

G. Prabhakar ; X. Liu ; J. Demas ; P. Gregg ; S. Ramachandran 
 

HARMONIC DISSIPATIVE SOLITON RESONANCE PASSIVELY MODE-LOCKED FIBER 
LASER................................................................................................................................................................................ 962

G. Semaan ; Alioune Niang ; M. Salhi ; F. Sanchez 
 

DIVERSE SOLITONS INTERACTIONS IN THE FORMATION OF DISSIPATIVE OPTICAL 
SOLITON MOLECULES................................................................................................................................................. 964

Junsong Peng ; Heping Zeng 
 

DEMONSTRATION OF SPATIAL RIEMANN WAVES AND INVISCID BURGERS'EQUATION 
DYNAMICS IN NONLINEAR OPTICS ......................................................................................................................... 966

Domenico Bongiovanni ; Benjamin Wetzel ; Yi Hu ; Pengzhen Yang ; Yujie Qiu ; Jingjun Xu ; Stefan Wabnitz ; 
Zhigang Chen ; Roberto Morandotti 

 

DEMONSTRATION OF ON-CHIP THERMOCOUPLE PHOTODETECTOR IN INFRARED 
REGIME THROUGH FIELD ENHANCEMENT BY PLASMONIC NANO FOCUSING ....................................... 968

Orian Keneth ; Pankaj Arora ; Noa Mazurski ; Uriel Levy 
 

SINGLE-MOLECULE THERMOMETRY BY CARBON NANOTUBE EXCITONS COUPLED TO 
PLASMONIC NANOCAVITIES ..................................................................................................................................... 970

Yue Luo ; Ehsaneh D. Ahmadi ; Kamran Shayan ; Yichen Ma ; Kevin S. Mistry ; Changjian Zhang ; James Hone ; 
Jeffrey L. Blackburn ; Stefan Strauf 

 

OBSERVATION OF A BESSEL BEAM SOLITON...................................................................................................... 972
Mariano Flammini ; Giuseppe Di Domenico ; Davide Pierangeli ; Fabrizio Di Mei ; Aharon J. Agranat ; Eugenio 
Delre 

 

NONLINEAR OPTICAL CONVERSION OF PHOTON SPIN TO ORBITAL ANGULAR 
MOMENTUM.................................................................................................................................................................... 974

Alex Wilhelm ; David Schmidt ; Charles Durfee 
 

DEMONSTRATION OF PSEUDOSPIN-TO-ORBITAL ANGULAR MOMENTUM CONVERSION 
IN PHOTONIC GRAPHENE........................................................................................................................................... 976

Xiuying Liu ; Daohong Song ; Shiqi Xia ; Zhixuan Dai ; Liqin Tang ; Jingjun Xu ; Zhigang Chen 
 

LANDAU-ZENER-BLOCH OSCILLATIONS AND VALLEY-DEPENDENT VORTEX 
GENERATION IN PHOTONIC GRAPHENE............................................................................................................... 978

Yong Sun ; Daniel Leykam ; Stephen Nenni ; Daohong Song ; Hong Chen ; Y. D. Chong ; Zhigang Chen 
 

LAUNCHING ELECTROMAGNETIC DONUTS: NON-TRANSVERSE ELECTROMAGNETIC 
PULSES .............................................................................................................................................................................. 980

A. Zdagkas ; P. Moitra ; O. Buchnev ; N. Papasimakis ; Nikolay I. Zheludev 
 

GENERATION OF VECTOR VORTEX BEAM FROM DOUBLY-RESONANT NANOSECOND 
OPTICAL PARAMETRIC OSCILLATOR ................................................................................................................... 982

Varun Sharma ; S. Chaitanya Kumar ; A Aadhi ; H. Ye ; G. K. Samanta ; M. Ebrahim-Zadeh 
 

DISORDER TOPOLOGICAL DEFECTS INDUCE PHOTONIC PHASE TRANSITION ....................................... 984
Bo Wang ; Elhanan Maguid ; Michael Yannai ; Arkady Faerman ; Vladimir Kleiner ; Erez Hasman 

 

TOPOLOGICAL PHOTONIC CRYSTALS IN THE VISIBLE: DESIGN AND ANGLE-RESOLVED 
CHARACTERIZATION OF THE BULK AND EDGE STATES ................................................................................ 986

Siying Peng ; Nick Schilder ; Xiang Ni ; Sophie Meuret ; Hugo Doeleman ; Toon Coenen ; Femius Koenderink ; 
Alexander Khanikaev ; Andrea Alù ; Harry A. Atwater ; Albert Polman 

 

METASURFACES AND ULTRAFAST DYNAMICS FOR HIGH ANGULAR MOMENTUM 
COMPOUND OPTICAL FIELDS ................................................................................................................................... 988

G. Spektor ; D. Kilbane ; A. K. Mahro ; M. Hartelt ; E. Prinz ; M. Aeschlimann ; M. Orenstein 
 

CONTROLLING THE TOPOLOGY OF PLASMONIC VORTEX LATTICES ....................................................... 990
Shai Tsesses ; Kobi Cohen ; Evgeny Ostrovsky ; Bergin Gjonaj ; Guy Bartal 

 

GIANT INTRINSIC CHIRO-OPTICAL ACTIVITY IN PLANAR NANOSTRUCTURES...................................... 992
Alexander Y. Zhu ; Wei Ting Chen ; Aun Zaidi ; Yao-Wei Huang ; Mohammadreza Khorasaninejad ; Vyshakh 
Sanjeev ; Cheng-Wei Qiu ; Federico Capasso 

 

MICROSCOPIC ORIGIN OF THE CHIROPTICAL RESPONSE OF PLASMONIC MEDIA ............................... 994
Matthew S. Davis ; Jay K. Lee ; Henri J. Lezec ; Amit Agrawal 

 

UNIVERSAL ENTROPIE RESPONSE OF NONLINEAR MULTIMODE OPTICAL SYSTEMS.......................... 996
Fan Wu ; Absar U. Hassan ; Mohammad A. Eftekhar ; Demetrios N. Christodoulides 

 

INTERMODAL RAMAN SCATTERING OF ULTRASHORT PULSES IN MULTIMODE FIBERS.................... 998
A. Antikainen ; B. Tai ; L. Rishoj ; S. Ramachandran ; G. P. Agrawal 

 



NONLINEAR WAVE COLLAPSE IN COUPLED FIBER SYSTEMS ..................................................................... 1000
André L. M. Muniz ; Martin Wimmer ; Arstan Bisianov ; Demetrios N. Christodoulides ; Roberto Morandotti ; Ulf 
Peschel 

 

OPTICAL TRAPPING AND MANIPULATION OF MULTIPLE MICROPARTICLES USING SDM 
FIBERS............................................................................................................................................................................. 1002

Joel A. Hernández-García ; Amado M. Velázquez-Benítez ; K. Yanín Guerra-Santillán ; Raúl Caudillo-Viurquez ; 
J. Enrique Antonio-López ; Rodrigo Amezcua-Correa ; Juan Hernández-Cordero 

 

ANALYSIS OF PARAMETRIC INSTABILITIES IN PARABOLIC MULTIMODE FIBERS 
UNDER HIGH INTENSITY CONDITIONS ................................................................................................................ 1004

Helena Lopez Aviles ; Fan Wu ; Z. Sanjabi Eznaveh ; Mohammad Amin Eftekhar ; Frank W. Wise ; R. Amezcua 
Correa ; Demetrios N. Christodoulides 

 

MODE-RESOLVED CONTROL AND MEASUREMENT OF NONLINEAR PULSE 
PROPAGATION IN MULTIMODE FIBERS .............................................................................................................. 1006

Zimu Zhu ; Logan G. Wright ; Joel Carpenter ; Dan Nolan ; Ming-Jun Li ; Demetrios N. Christodoulides ; Frank 
W. Wise 

 

EXPERIMENTAL TEST OF BELL'S INEQUALITY FOR TEMPORAL ORDERS ............................................. 1008
Giulia Rubino ; Lee A. Rozema ; Francesco Massa ; Mateus Araújo ; Magdalena Zych ; Caslav Brukner ; Philip 
Walther 

 

A FOUR-PHOTON GRAPH STATE GENERATOR IN SILICON........................................................................... 1010
Jeremy C. Adcock ; Caterina Vigliar ; Raffaele Santagati ; Joshua W. Silverstone ; Mark G. Thompson 

 

A BROADBAND ALL-FIBER SU(1,1) INTERFEROMETER................................................................................... 1012
Joseph M. Lukens ; Raphael C. Pooser ; Nicholas A. Peters 

 

RABI-LIKE OSCILLATIONS IN PHOTON PAIR CORRELATIONS.................................................................... 1014
Steven Rogers ; Austin Graf ; Usman A. Javid ; Qiang Lin 

 

SCHRÖDINGER CATS FOR QUANTUM INTERNET............................................................................................. 1016
Demid V. Sychev ; Alexander E. Ulanov ; Anastasia A. Pushkina ; Egor Tiunov ; Valery Novikov ; A. I. Lvovsky 

 

GENERATION OF SCHRÖDINGER'S CAT STATE IN AN OPTICAL DOUBLE SIDEBAND 
MODE............................................................................................................................................................................... 1018

Takahiro Serikawa ; Jun-Ichi Yoshikawa ; Hidehiro Yonezawa ; Timothy C. Ralph ; Elanor H. Huntington ; Akira 
Furusawa 

 

AMPLIFYING SCHRÖDINGER CAT STATE WITH AN OPTICAL PARAMETRIC AMPLIFIER ................. 1020
Meihong Wang ; Zhongzhong Qin ; Miao Zhang ; Li Zeng ; Xiaolong Su ; Changde Xie ; Kunchi Peng 

 

BYPASSING LOSS IN PLASMONIC MODULATORS ............................................................................................. 1022
Christian Haffner ; Daniel Chelladurai ; Yuriy Fedoryshyn ; Arne Josten ; Benedikt Baeuerle ; Wolfgang Heni ; 
Tatsuhiko Watanabe ; Tong Cui ; Bojun Cheng ; Soham Saha ; Delwin L. Elder ; Larry. R. Dalton ; Alexandra 
Boltasseva ; Vladimir Shalaev ; Nathaniel Kinsey ; Juerg Leuthold 

 

ELECTRO–ABSORPTION WAVEGUIDE MODULATOR PERFORMANCE...................................................... 1024
Rubab Amin ; Jacob B. Khurgin ; Volker J. Sorger 

 

HIGH RESPONSIVITY AND BIAS-FREE GRAPHENE PHOTODETECTOR WITH NANO-
GRATING CONTACT ELECTRODES ....................................................................................................................... 1026

Semih Cakmakyapan ; Mona Jarrahi 
 

CIRCULARLY POLARIZED LIGHT DETECTION BASED ON EFFICIENT CHIP-
INTEGRATED METASURFACE ................................................................................................................................. 1028

Ali Basiri ; Xiahui Chen ; Pouya Amrollahi ; Jing Bai ; Chao Wang ; Yu Yao 
 

EXTRAORDINARY PROPERTIES OF EPSILON-NEAR-ZERO AND LOW-INDEX 
CHALCOGENIDE METAMATERIALS ..................................................................................................................... 1030

D. Piccinotti ; B. Gholipour ; J. Yao ; K. F. Macdonald ; B. E. Hayden ; N. I. Zheludev 
 

TUNABLE TOPOLOGY OF PHOTONIC SYSTEMS BASED ON TRANSPARENT CONDUCTING 
OXIDES............................................................................................................................................................................ 1032

Zhaxylyk A. Kudyshev ; Alexander V. Kildishev ; Alexandra Boltasseva ; Vladimir M. Shalaev 
 

CHIP-SCALE ATOMIC DIFFRACTIVE OPTICAL ELEMENTS........................................................................... 1034
Liron Stern ; Douglas Bopp ; Vincent N. Maurice ; John E. Kitching 

 

GAIN TUNABLE ALL-DIELECTRIC METASURFACES INCORPORATING III-V 
SEMICONDUCTORS..................................................................................................................................................... 1036

Hang Li ; Ruizhe Yao ; Jun Ding ; Wei Guo ; Hualiang Zhang 
 

III-V SEMICONDUCTOR METASURFACE AS THE OPTICAL METAMIXER ................................................. 1038
P. Vabishchevich ; S. Liu ; A. Vaskin ; J. L. Reno ; G. A. Keeler ; M. B. Sinclair ; I. Staude ; I. Brener 

 

MID-INFRARED MAGNETIC MIRROR BASED ON A HYBRID METAL/DIELECTRIC 
METASURFACE ............................................................................................................................................................ 1040

Ming Ye ; Shiqiang Li ; Yang Gao ; Vivek Raj Shrestha ; Kenneth B. Crozier 
 

TOWARDS RANDOM METASURFACE BASED DEVICES ................................................................................... 1042
Matthieu Dupré ; Junhee Park ; Liyi Hsu ; Abdoulaye Ndao ; Boubacar Kanté 

 



DISORDERED GEOMETRIC PHASE: PHOTONIC TRANSITION FROM SPIN HALL TO 
RANDOM RASHBA EFFECT....................................................................................................................................... 1044

Elhanan Maguid ; Michael Yannai ; Arkady Faerman ; Igor Yulevich ; Vladimir Kleiner ; Erez Hasman 
 

ACTIVE TUNING OF REFLECTANCE AT LONG INFRARED WAVELENGTHS USING 
STRONGLY COUPLED METASURFACE-SEMICONDUCTOR HYBRID STRUCTURES ............................... 1046

R. Sarma ; S. Campione ; M. Goldflam ; J. Shank ; S. Smith ; J. Noh ; P. Ye ; M. B. Sinclair ; I. Brener 
 

WAVELENGTH-DEPENDENT OPTICAL-ROTATION MANIPULATION FOR ACTIVE COLOR 
DISPLAY AND HIGHLY SECURE ENCRYPTION .................................................................................................. 1048

Maowen Song ; Alexander V. Kildishev ; Di Wang ; Zhuoxian Wang ; Yi Xuan ; Alexandra Boltasseva ; Honglin 
Yu ; Vladimir M. Shalaev 

 

ULTRAFAST TUNABLE METASURFACE WITH TRANSPARENT CONDUCTING OXIDE 
ANTENNA ARRAY ........................................................................................................................................................ 1050

Soham Saha ; Aveek Dutta ; Clayton Devault ; Vladimir M. Shalaev ; Alexandra Boltasseva 
 

MAGNETIC PLASMON HYBRIDIZATION IN VERTICALLY STACKED DOUBLE-GAP 
NANOCAVITIES ............................................................................................................................................................ 1052

Seied Ali Safiabadi Tali ; Wei Zhou 
 

PEROVSKITE NANOSTRUCTURES AND METASURFACES ENHANCED BY MIE 
RESONANCES ................................................................................................................................................................ 1054

Sergey V. Makarov ; Ekaterina Y. Tiguntseva ; Anvar A. Zakhidov ; Yuri S. Kivshar 
 

NEAR-FIELD THERMO-PHOTOVOLTAIC PLATFORM...................................................................................... 1056
Gaurang R Bhatt ; Samantha Roberts ; Raphael St-Gelais ; Tong Lin ; Aseema Mohanty ; Bo Zhao ; Jean-Michel 
Hartmann ; Shanhui Fan ; Michal Lipson 

 

ALIGNED AND PACKED SINGLE-WALL CARBON NANOTUBES AS HYPERBOLIC 
THERMAL EMITTERS................................................................................................................................................. 1058

Weilu Gao ; Chloe Doiron ; Xinwei Li ; Junichiro Kono ; Gururaj V. Naik 
 

DIRAC-MAXWELL CORRESPONDENCE: SPIN-1 BOSONIC TOPOLOGICAL INSULATOR....................... 1060
Todd Van Mechelen ; Zubin Jacob 

 

GENERATING ENTANGLEMENT OF SPIN AND ORBITAL ANGULAR MOMENTUM BY 
METASURFACES .......................................................................................................................................................... 1062

Tomer Stav ; Arkady Faerman ; Elhanan Maguid ; Dikla Oren ; Vladimir Kleiner ; Erez Hasman ; Mordechai 
Segev 

 

ANGULAR MOMENTUM CONTRIBUTION OF TOPOLOGICALLY STRUCTURED 
DARKNESS ..................................................................................................................................................................... 1064

Samuel N. Alperin ; Mark E. Siemens 
 

BROADBAND CONTROL OF TOPOLOGICAL NODES IN ELECTROMAGNETIC FIELDS.......................... 1066
Alex Y. Song ; Peter B. Catrysse ; Shanhui Fan 

 

HANDHELD QUANTUM KEY DISTRIBUTION....................................................................................................... 1068
Gwenaelle Mélen ; Peter Freiwang ; Jannik Luhn ; Tobias Vogl ; Markus Rau ; Wenjamin Rosenfeld ; Harald 
Weinfurter 

 

INTEGRATED CHIP FOR CONTINUOUS-VARIABLE QUANTUM KEY DISTRIBUTION USING 
SILICON PHOTONIC FABRICATION....................................................................................................................... 1070

G. Zhang ; L. Cao ; J. Y. Haw ; X. J. Jia ; X. L. Su ; L. C. Kwek ; J. F. Fitzsimons ; P. K. Lam ; X. Q. Zhou ; W. B. 
Gao ; J. B. Gong ; Y. D. Chong ; A Szameit ; W. Ser ; A. Q. Liu 

 

HIGH-RATE TIME-BIN QUANTUM KEY DISTRIBUTION USING QUANTUM-CONTROLLED 
MEASUREMENT ........................................................................................................................................................... 1072

Nurul T. Islam ; Charles Ci Wen Lim ; Clinton Cahall ; Bing Qi ; Jungsang Kim ; Daniel J. Gauthier 
 

EXPERIMENTAL DEMONSTRATION OF A 10-MBIT/S QUANTUM LINK USING DATA 
ENCODING ON ORTHOGONAL LAGUERRE-GAUSSIAN MODES.................................................................... 1074

Kai Pang ; Cong Liu ; Guodong Xie ; Yongxiong Ren ; Zhe Zhao ; Runzhou Zhang ; Yinwen Cao ; Jiapeng Zhao ; 
Long Li ; Haoqian Song ; Hao Song ; Moshe Tur ; Robert Boyd ; Alan E. Willner 

 

EXPERIMENTAL QUANTUM KEY DISTRIBUTION AT 1.3 GBIT/S SECRET-KEY RATE OVER 
A 10-DB-LOSS CHANNEL ............................................................................................................................................ 1076

Zheshen Zhang ; Changchen Chen ; Quntao Zhuang ; Jane E. Heyes ; Franco N. C. Wong ; Jeffrey H. Shapiro 
 

BIREFRINGENT INTERFEROMETRY FOR QUANTUM KEY DISTRIBUTION .............................................. 1078
Amos Martinez ; Bernd Fröhlich ; James F. Dynes ; Andrew W. Sharpe ; Winci Tam ; Alan Plews ; Marco 
Lucamarini ; Zhiliang Yuan ; Andrew J. Shields 

 

ENTANGLEMENT LOSS AND RECOVERY DUE TO ARBITRARILY ORIENTED 
POLARIZATION DEPENDENT LOSS FOR TELECOM BAND PHOTON PAIRS .............................................. 1080

D. E. Jones ; B. T. Kirby ; M. Brodsky 
 

TWO-PHOTON BUNDLES FROM A SINGLE TWO-LEVEL SYSTEM................................................................ 1082
L. Hanschke ; K. A. Fischer ; J. Wierzbowski ; T. Simmet ; C. Dory ; J.J. Finley ; J. Vuckovic ; K. Müller 

 



A SOLID STATE SOURCE OF PHOTON TRIPLETS BASED ON QUANTUM DOT MOLECULES................ 1084
Milad Khoshnegar ; Tobias Huber ; Ana Predojevic ; Dan Dalacu ; Maximilian Prilmüller ; Jean Lapointe ; 
Xiaohua Wu ; Philippe Tamarat ; Brahim Lounis ; Philip Poole ; Gregor Weihs ; Hamed Majedi 

 

A QUANTUM KNITTING MACHINE GENERATING ON DEMAND CLUSTER STATES OF 
ENTANGLED PHOTONS.............................................................................................................................................. 1086

David Gershoni 
 

COLOSSAL PHOTON BUNCHING DRIVEN BY PHONON RECOMBINATION DYNAMICS ........................ 1088
Matthew A. Feldman ; Eugene F. Dumitrescu ; Denzel Bridges ; Matthew F. Chisholm ; Roderick B. Davidson ; 
Philip G. Evans ; Jordan A. Hachtel ; Anming Hu ; Raphael C. Pooser ; Richard F. Haglund ; Ben Lawrie 

 

STRONG CAVITY ENHANCEMENT OF SPONTANEOUS EMISSION FROM SILICON-
VACANCY CENTERS IN DIAMOND ......................................................................................................................... 1090

Jingyuan Linda Zhang ; Shuo Sun ; Michael J. Burek ; Constantin Dory ; Yan-Kai Tzeng ; Kevin A. Fischer ; 
Yousif Kelaita ; Konstantinos G. Lagoudakis ; Marina Radulaski ; Zhi-Xun Shen ; Nicholas A. Melosh ; Steven 
Chu ; Marko Loncar ; Jelena Vuckovic 

 

REDUCING PHONON-INDUCED DECOHERENCE OF SOLID-STATE ARTIFICIAL ATOMS 
WITH CAVITY QUANTUM ELECTRODYNAMICS ............................................................................................... 1092

T. Grange ; N. Somaschi ; C. Antón ; L. De Santis ; G. Coppola ; V. Giesz ; A. Lemaître ; I. Sagnes ; A. Auffèves ; 
P. Senellart 

 

A SOLID-STATE SINGLE PHOTON FILTER........................................................................................................... 1093
L. De Santis ; C. Antón ; B. Reznychenkov ; N. Somaschi ; G. Coppola ; A. Lemaitre ; I. Sagnes ; A. White ; Loic 
Lanco ; A. Auffèves ; P. Senellart 

 

LARGE SCALE QUANTUM SIMULATIONS USING ULTRACOLD ATOMIC GASES IN 
OPTICAL LATTICES .................................................................................................................................................... 1094

Immanuel Bloch 
 

QUANTUM VS. OPTICAL ANNEALING: BENCHMARKING THE OPO ISING MACHINE AND 
D-WAVE .......................................................................................................................................................................... 1095

Ryan Hamerly ; Takahiro Inagaki ; Peter L. Mcmahon ; Davide Venturelli ; Alireza Marandi ; Tatsuhiro Onodera 
; Edwin Ng ; Eleanor Rieffel ; M. M. Fejer ; Shoko Utsunomiya ; Hiroki Takesue ; Yoshihisa Yamamoto 

 

FINDING NON-CLASSICAL STATES THAT DO NOT GENERATE ENTANGLEMENT AT A 
BEAM SPLITTER .......................................................................................................................................................... 1097

Aaron Z. Goldberg ; Daniel F. V. James 
 

HIGH SPEED DEVICE-INDEPENDENT QUANTUM RANDOM NUMBER GENERATION 
WITHOUT DETECTION LOOPHOLE....................................................................................................................... 1099

Yang Liu ; Xiao Yuan ; Ming-Han Li ; Weijun Zhang ; Qi Zhao ; Jiaqiang Zhong ; Yuan Cao ; Yu-Huai Li ; Luo-
Kan Chen ; Hao Li ; Tianyi Peng ; Yu-Ao Chen ; Cheng-Zhi Peng ; Sheng-Cai Shi ; Zhen Wang ; Lixing You ; 
Xiongfeng Ma ; Jingyun Fan ; Qiang Zhang ; Jian-Wei Pan 

 

TWO-PHOTON N-PARTY QUANTUM SECRET SHARING .................................................................................. 1101
Warren P. Grice ; Joseph M. Lukens ; Nicholas A. Peters ; Brian P. Williams 

 

ENGINEERING INFRARED QUANTUM FLUCTUATIONS TO GENERATE LIGHT FROM UV 
THROUGH GAMMA RAYS ......................................................................................................................................... 1103

Nicholas Rivera ; Liang Jie Wong ; John D. Joannopoulos ; Marin Soljacic ; Ido Kaminer 
 

NONLINEAR AND QUANTUM-LIGHT SCATTERING FROM GOLD NANORODS ......................................... 1105
Theodore B. Norris ; Benjamin Girodias ; Miao-Bin Lien ; Ji-Young Kim ; Zhen Xu ; Heather George ; You-Chia 
Chang ; Myung-Geun Han ; Yimei Zhu ; John C. Schotland ; Nicholas A. Kotov ; Mackillo Kira 

 

FUNCTIONAL QUANTUM-PLASMONIC METAMATERIALS/ METASURFACES AND 
MAXIMIZING THE LORENTZ NONLINEARITY................................................................................................... 1107

Dao Xiang ; Ghazal Hajisalem ; Esmaeil Rahimi ; Reuven Gordon 
 

STRONG COUPLING OF EXCITONS, PLASMONIC AND PHOTONIC MODES IN ORGANIC-
DYE-DOPED NANOSTRUCTURES ............................................................................................................................ 1109

Ru-Wen Peng ; Kun Zhang ; Mu Wang 
 

COOPERATIVE COUPLING OF HOT ALKALI VAPORS TO SURFACE PLASMON: TOWARDS 
ROOM TEMPERATURE QUANTUM PLASMONICS WITH ATOMIC MEDIA ................................................. 1111

Yoel Sebbag ; Pankaj Arora ; Yefim Barash ; Uriel Levy 
 

ULTRABRIGHT ROOM-TEMPERATURE EMISSION FROM SINGLE PLASMON-ENHANCED 
NITROGEN-VACANCY CENTERS IN DIAMOND .................................................................................................. 1113

S. Bogdanov ; M. Y. Shalaginov ; A. Lagutchev ; C.-C. Chiang ; D. Shah ; A.S. Baburin ; I. A. Ryzhikov ; I. A. 
Rodionov ; A. Boltasseva ; V. M. Shalaev 

 

PHOTONIC CRYSTAL SLAB NANOCAVITIES FROM BULK SINGLE-CRYSTAL DIAMOND .................... 1115
Noel H. Wan ; Sara Mouradian ; Dirk Englund 

 

ON-CHIP CONTINUOUS VARIABLE SQUEEZING................................................................................................ 1117
Jasmin D. A. Meinecke ; Genta Masada ; Takahiro Serikawa ; Jeremy L. O'brien ; Akira Furusawa 

 



MULTIPHOTON HONG-OU-MANDEL INTERFEROMETRY WITH ENTANGLED PHOTON-
SUBTRACTED STATES................................................................................................................................................ 1119

Omar S. Magaña-Loaiza ; Roberto De J. León-Montiel ; Armando Perez-Leija ; Alfred U'ren ; Kurt Busch ; 
Adriana E. Lita ; Sae Woo Nam ; Richard P. Mirin ; Thomas Gerrits 

 

LOW-LATENCY DIGITAL FEEDFORWARD FOR UNIVERSAL CONTINUOUS-VARIABLE 
QUANTUM COMPUTATION IN TIME DOMAIN.................................................................................................... 1121

Atsushi Sakaguchi ; Hisashi Ogawa ; Masaya Kobayashi ; Shigenari Suzuki ; Hidehiro Yonezawa ; Elanor 
Huntington ; Shuntaro Takeda ; Jun-Ichi Yoshikawa ; Akira Furusawa 

 

SCALABLE AND UNIVERSAL QUANTUM COMPUTING WITH CONTINUOUS-VARIABLE 
GATE SEQUENCE IN A LOOP-BASED ARCHITECTURE.................................................................................... 1123

Shuntaro Takeda ; Akira Furusawa 
 

FORMATION OF QUANTUM EMITTER ARRAYS IN HEXAGONAL BORON NITRIDE AT 
ROOM TEMPERATURE .............................................................................................................................................. 1125

Nicholas V Proscia ; Zav Shoton ; Harishankar Jayakumar ; Prithvi Reddy ; Michael Dollar ; Marcus Doherty ; 
Audrius Alkauskas ; Carlos A. Meriles ; Vinod M. Menon 

 

LEAD-RELATED QUANTUM EMITTERS IN DIAMOND...................................................................................... 1127
Matthew E. Trusheim ; Noel H. Wan ; Girish Malladi ; Kevin Chen ; Benjamin Lienhard ; Hassaram Bakhru ; 
Dirk Englund 

 

MINIATURIZING RARE-EARTH ION MICROWAVE TO OPTICAL TRANSDUCERS ................................... 1129
John G. Bartholomew ; Jake Rochman ; Jonathan M. Kindem ; Tian Zhong ; Ioana Craiciu ; Andrei Ruskuc ; 
Andrei Faraon 

 

171YB:YVO FOR NANOSCALE QUANTUM INTERFACES .................................................................................... 1131
Jonathan M. Kindem ; John G. Bartholomew ; Jake Rochman ; Tian Zhong ; Andrei Faraon ; Charles W. Thiel ; 
Philip J. T. Woodburn ; Rufus L. Cone 

 

NARROWING OF ELECTROMAGNETICALLY INDUCED TRANSPARENCY IN AN 
INHOMOGENEOUSLY BROADENED SOLID-STATE ATOMIC ENSEMBLE .................................................. 1133

Haoquan Fan ; Elizabeth A. Goldschmidt 
 

ALL-OPTICAL CONTROL OF LONG-LIVED SPIN COHERENCES IN RARE EARTH DOPED 
NANOPARTICULES...................................................................................................................................................... 1135

Diana Serrano ; Jenny Karlsson ; Alexandre Fossati ; Alban Ferrier ; Philippe Goldner 
 

OCTAVE-SPANNING DUAL COMB SPECTROSCOPY IN THE MOLECULAR FINGERPRINT 
REGION ........................................................................................................................................................................... 1137

Henry Timmers ; Abijith Kowligy ; Alex Lind ; Flavio C. Cruz ; Nima Nader ; Myles Silfies ; Thomas K. Allison ; 
Gabriel Ycas ; Peter G. Schunemann ; Scott B. Papp ; Scott A. Diddams 

 

ORIGIN OF CLUSTERED FREQUENCY COMBS IN KERR MICRORESONATORS ....................................... 1139
Hoan Pham ; Noel Lito B. Sayson ; Karen E. Webb ; Luke S. Trainor ; Harald G. L. Schwefel ; Stephane Coen ; 
Miro Erkintalo ; Stuart G. Murdoch 

 

INTEGRATED LOW LINEWIDTH BRILLOUIN LASERS IN ULTRA LOW LOSS 
SI3N4WAVEGUIDE PLATFORM ................................................................................................................................. 1141

Daniel J. Blumenthal ; Sarat Gundavarapu ; Debapam Bose ; Grant Brodnik ; Taran Huffman ; Ryan Behunin ; 
Peter Rakich 

 

ELECTRO-OPTIC FREQUENCY COMB GENERATION IN ULTRAHIGH-Q INTEGRATED 
LITHIUM NIOBATE MICRO-RESONATORS .......................................................................................................... 1143

Mian Zhang ; Cheng Wang ; Brandon Buscaino ; Amirhassan Shams-Ansari ; Joseph M. Kahn ; Marko Loncar 
 

DIRECT KERR-FREQUENCY-COMB ATOMIC STABILIZATION ..................................................................... 1145
Liron Stern ; Jordan Stone ; Songbai Kang ; Daniel Cole ; John Kitching ; Scott Diddams ; Scott Papp 

 

SHAPING HARMONIC FREQUENCY COMBS IN QUANTUM CASCADE LASERS ........................................ 1147
Marco Piccardo ; Paul Chevalier ; Benedikt Schwarz ; Yongrui Wang ; Dmitry Kazakov ; Noah A. Rubin ; Sajant 
Anand ; Enrique A. Mejia ; Michele Tamagnone ; Feng Xie ; Kevin Lascola ; Alexey Belyanin ; Federico Capasso 

 

FRACTAL SUPERCONDUCTING NANOWIRE SINGLE-PHOTON DETECTORS WITH LOW 
POLARIZATION SENSITIVITY ................................................................................................................................. 1149

Chao Gu ; Xiaoming Chi ; Yuhao Cheng ; Julien Zichi ; Nan Hu ; Xiaojian Lan ; Kai Zou ; Shufan Chen ; Zuzeng 
Lin ; Val Zwiller ; Xiaolong Hu 

 

PHOTON-NUMBER RESOLUTION IN CONVENTIONAL SUPERCONDUCTING NANOWIRE 
SINGLE-PHOTON DETECTORS: EXPERIMENTAL DEMONSTRATION ......................................................... 1151

Clinton Cahall ; Kathryn L. Nicolich ; Nurul T. Islam ; Gregory P. Lafyatis ; Aaron J. Miller ; Daniel J. Gauthier ; 
Jungsang Kim 

 

WSI SUPERCONDUCTING NANOWIRE SINGLE PHOTON DETECTOR WITH A TEMPORAL 
RESOLUTION BELOW 5 PS ........................................................................................................................................ 1153

B. Korzh ; Q.-Y. Zhao ; S. Frasca ; D. Zhu ; E. Ramirez ; E. Bersin ; M. Colangelo ; A. E. Dane ; A. D. Beyer ; J. 
Allmaras ; E. E. Wollman ; K. K. Berggren ; M. D. Shaw 

 

CONCEPT OF QUANTUM TIMING JITTER AND NON-MARKOVIAN LIMITS IN SINGLE 
PHOTON DETECTION ................................................................................................................................................. 1156

Li-Ping Yang ; Hong X. Tang ; Zubin Jacob 
 



A PRIMARY RADIATION STANDARD BASED ON QUANTUM NONLINEAR OPTICS ................................. 1158
Samuel Lemieux ; Enno Giese ; Robert Fickler ; Maria V. Chekhova ; Robert W. Boyd 

 

MEASURING SINGLE PHOTONS TO BRIGHT LIGHT WITH A LOGARITHMIC OPTICAL 
DETECTOR..................................................................................................................................................................... 1160

Johannes Tiedau ; Evan Meyer-Scott ; Thomas Nitsche ; Sonja Barkhofen ; Christine Silberhorn ; Tim J. Bartley 
 

SUB-NANOSECOND TEMPORALLY RESOLVED IMAGING WITH A SINGLE PIXEL 
CAMERA ......................................................................................................................................................................... 1162

Steven Johnson ; Matthew Edgar ; David Phillips ; Miles Padgett 
 

HARNESSING QUANTUM WAVE NATURE OF INDIVIDUAL ELECTRONS FOR SINGLE 
PHOTON DETECTION ................................................................................................................................................. 1164

Yang Zhang ; Yang Wu ; Xiaoxin Wang ; Eric R. Fossum ; Rahul Kumar ; Jifeng Liu ; Gregory Salamo ; Shui-
Qing Yu 

 

ENHANCED SECOND-HARMONIC GENERATION IN BROKEN SYMMETRY III-V 
SEMICONDUCTOR METASURFACES DRIVEN BY FANO RESONANCE ........................................................ 1166

Polina P. Vabishchevich ; Sheng Liu ; Michael B. Sinclair ; Gordon A. Keeler ; Gregory M. Peake ; Igal Brener 
 

SECOND-HARMONIC GENERATIONS IN A PLASMONIC TWO-WIRE TRANSMISSION-LINE ................ 1168
T.-Y. Chen ; J. Obermeier ; F.-C. Lin ; J.-S. Huang ; M. Lippitz ; C.-B. Huang 

 

COLLECTIVE NONLINEAR OPTICAL EFFECTS IN PLASMONIC NANOHOLE ENSEMBLES 
OF DIFFERENT ROTATIONAL SYMMETRIES...................................................................................................... 1170

Godofredo Bautista ; Christoph Dreser ; Xiaorun Zang ; Dieter P. Kern ; Martti Kauranen ; Monika Fleischer 
 

NONLINEAR WAVE MIXING IN SEMICONDUCTOR NANOANTENNAS AND 
METASURFACES .......................................................................................................................................................... 1172

Dragomir N. Neshev 
 

PLASMON ENHANCED THIRD-HARMONIC GENERATION WITH GRAPHENE 
NANORIBBONS ............................................................................................................................................................. 1174

I. Alonso Calafell ; L. A. Rozema ; P. Walther 
 

STRUCTURED LIGHT FOR SELECTIVE THIRD-HARMONIC GENERATION IN 
SUBWAVELENGTH RESONATORS.......................................................................................................................... 1176

Elizaveta Melik-Gaykazyan ; Sergey Kruk ; Rocio Camacho-Morales ; Lei Xu ; Mohsen Rahmani ; Khosro 
Zangeneh Kamali ; Aristeidis Lamprianidis ; Andrey Miroshnichenko ; Andrey Fedyanin ; Dragomir Neshev ; Yuri 
Kivshar 

 

ELECTRICAL TUNING OF DIELECTRIC METASURFACES AT VISIBLE FREQUENCIES 
FACILITATED BY PHOTOALIGNMENT OF LIQUID CRYSTALS ..................................................................... 1178

Chengjun Zou ; Andrei Komar ; Stefan Fasold ; Alexander Muravsky ; Anatoli Murauski ; Thomas Pertsch ; 
Dragomir N. Neshev ; Isabelle Staude 

 

CONTINUOUS ANGLE BEAM STEERING USING SPATIOTEMPORAL FREQUENCY-COMB 
CONTROL IN DIELECTRIC METASURFACES ...................................................................................................... 1180

A. M. Shaltout ; K. Lagoudakis ; J. Van De Groep ; S. Kim ; J. Vuckovic ; V. M. Shalaev ; M. L. Brongersma 
 

ACTIVE FREQUENCY MODULATION OF METAMATERIAL/GRAPHENE 
OPTOELECTRONIC DEVICE USING COUPLED RESONATORS....................................................................... 1182

S. J. Kindness ; N. W. Almond ; R. Wallis ; B. Wei ; V. S. Kamboj ; P. Braeuninger-Weimer ; S. Hofmann ; H. E. 
Beere ; D. A. Ritchie ; R. Degl'lnnocenti 

 

DIELECTRIC METASURFACES FOR OPTICAL COMMUNICATIONS AND SPATIAL 
DIVISION MULTIPLEXING ........................................................................................................................................ 1184

Sergey Kruk ; Filipe Ferreira ; Naoise Mac-Suibhne ; Christos Tsekrekos ; Ivan Kravchenko ; Andrew Ellis ; 
Dragomir Neshev ; Sergey Turitsyn ; Yuri Kivshar 

 

A REPROGRAMMABLE PHOTONIC META-PLATFORM ................................................................................... 1186
Kaichen Dong ; Sukjoon Hong ; Yang Deng ; He Ma ; Jiachen Li ; Xi Wang ; Junyeob Yeo ; Letian Wang ; Shuai 
Lou ; Kyle B. Tom ; Kai Liu ; Zheng You ; Yang Wei ; Costas P. Grigoropoulos ; Jie Yao ; Junqiao Wu 

 

REFLECTANCE MODULATION OF METASURFACE COUPLED TO INTERSUBBAND 
TRANSITIONS USING VOLTAGE CONTROLLED QUANTUM TUNNELING.................................................. 1188

R. Sarma ; S. Campione ; M. Goldflam ; L. T. Le ; M. Lange ; J. Shank ; M. Wanke ; J. Noh ; P. Ye ; I. Brener 
 

HIGH-EFFICIENCY BROADBAND SINGLE-PHOTON FREQUENCY UPCONVERSION .............................. 1190
Huiqin Hu ; Jianhui Ma ; Yu Chen ; Xiuliang Chen ; Haifeng Pan ; E Wu 

 

EXPERIMENTAL DEMONSTRATION OF AN OPTICAL-COHERENCE CONVERTER................................. 1192
Chukwuemeka Okoro ; H. Esat Kondacki ; Ayman F. Abouraddy ; Kimani C. Toussaint 

 

SINGLE PHOTON QUANTUM FREQUENCY CONVERSION AS TOOL FOR QUANTUM 
NETWORKS.................................................................................................................................................................... 1194

Christoph Becher 
 

WAVEFRONT ANALYSIS OF WHITE-LIGHT SUPERCONTINUUM ................................................................. 1196
Emma Kueny ; Anne-Laure Calendron ; Xavier Levecq ; Nadezda Varkentina ; Joachim Meier ; Franz X. Kartner 

 



NOISE-SEEDED BACKWARD STIMULATED RAMAN SCATTERING IN GAS-FILLED 
HOLLOW-CORE FIBERS ............................................................................................................................................ 1198

Manoj K. Mridha ; David Novoa ; Philip St. J. Russell 
 

TAILOR-MADE RAMAN-RESONANT FOUR-WAVE-MIXING PROCESSES AND THEIR 
APPLICATIONS TO OPTICAL DEVICES ................................................................................................................. 1200

C. Ohae ; J. Zheng ; M. Suzuki ; K. Minoshima ; M. Katsuragawa 
 

PRESSURE-TUNABLE THIRD HARMONIC GENERATION IN TAPERED SOLID-CORE FIBER ................ 1202
J. Hammer ; R. Pennetta ; P. St. J. Russell ; N. Y. Joly 

 

TEMPORAL MODE SELECTIVE MEASUREMENT AND PURIFICATION OF QUANTUM 
LIGHT .............................................................................................................................................................................. 1204

John M. Donohue ; Vahid Ansari ; Markus Allgaier ; Linda Sansoni ; Georg Harder ; Jonathan Roslund ; Nicolas 
Treps ; Benjamin Brecht ; Christine Silberhorn 

 

ON-CHIP ENTANGLED D-LEVEL PHOTON STATES – SCALABLE GENERATION AND 
COHERENT PROCESSING.......................................................................................................................................... 1206

M. Kues ; C. Reimer ; P. Roztocki ; L. Romero Cortés ; S. Sciara ; B. Wetzel ; Y. Zhang ; A. Cino ; S. T. Chu ; B. 
E. Little ; D. J. Moss ; L. Caspani ; J. Azaña ; R. Morandotti 

 

STIMULATED EMISSION TOMOGRAPHY OF HYPERENTANGLED STATES............................................... 1208
Mario Arnolfo Ciampini ; Andrea Geraldi ; Valeria Cimini ; J.E. Sipe ; Chiara Macchiavello ; Marco Liscidini ; 
Paolo Mataloni 

 

HIGH-DIMENSIONAL ENTANGLEMENT DISTRIBUTION AND EINSTEIN-PODOLSKY-
ROSEN STEERING OVER DEPLOYED FIBER ....................................................................................................... 1210

Catherine Lee ; Darius Bunandar ; Margaret Pavlovich ; Matthew Grein ; Ryan Murphy ; Scott Hamilton ; Dirk 
Englund ; P. Ben Dixon 

 

DEMONSTRATION OF ADAPTIVE OPTICS COMPENSATION FOR EMULATED 
ATMOSPHERIC TURBULENCE IN A TWO-ORBITAL-ANGULAR-MOMENTUM ENCODED 
FREE-SPACE QUANTUM LINK AT 10 MBITS/S..................................................................................................... 1212

Cong Liu ; Kai Pang ; Yongxiong Ren ; Jiapeng Zhao ; Guodong Xie ; Yinwen Cao ; Hao Song ; Zhe Zhao ; 
Haoqian Song ; Long Li ; Runzhou Zhang ; Jing Du ; Seyed M. H. Rafsanjani ; Guillaume Labroille ; Pu Jian ; 
Dmitry Starodubov ; Robert W. Boyd ; Moshe Tur ; Alan E. Willner 

 

SINGLE-SHOT MEASUREMENT OF THE ORBITAL-ANGULAR-MOMENTUM SPECTRUM 
OF LIGHT ....................................................................................................................................................................... 1214

Girish Kulkarni ; Rishabh Sahu ; Omar S. Magaña-Loaiza ; Robert W. Boyd ; Anand K. Jha 
 

GENERATION AND DETECTION OF 256 PHOTONIC QUANTUM STATES USING 
DEFORMABLE-MIRROR-BASED ADAPTIVE OPTICS AND ITS APPLICATION TO 
QUANTUM SECURE AUTHENTICATION ............................................................................................................... 1216

Naoto Namekata ; Masahito Ohya ; Jun Nishikawa ; Shuichiro Inoue 
 

SELF-ALIGNED FABRICATION OF MICROSCALE ELECTRON COLUMN ARRAY USING 
PLASMONIC ENHANCED PHOTOEMISSION ........................................................................................................ 1218

Zhidong Du ; Ye Wen ; Liang Pan 
 

FUNDAMENTAL LIMITS ON SPONTANEOUS EMISSION AND ENERGY LOSS OF FREE 
ELECTRONS .................................................................................................................................................................. 1220

Yi Yang ; Aviram Massuda ; Charles Roques-Carmes ; Steven E. Kooi ; Thomas Christensen ; Steven G. Johnson ; 
John D. Joannopoulos ; Owen D. Miller ; Ido Kaminer ; Marin Soljacic 

 

THE ROLE OF SURFACE ROUGHNESS IN PLASMONICALLY ASSISTED INTERNAL 
PHOTOEMISSION SCHOTTKY PHOTODETECTORS .......................................................................................... 1222

Meir Grajower ; Uriel Levy ; Jacob B. Khurgin 
 

LARGE RADIATIVE EMISSION RATE OF DEEP ULTRAVIOLET EMITTER WITH 
HYPERBOLIC METAMATERIAL STRUCTURE .................................................................................................... 1224

Kun-Ching Shen ; Yuh-Jen Cheng ; Din Ping Tsai 
 

PLASMON ENHANCED UPCONVERSION IN WATER-DISPERSIBLE METAL-INSULATOR-
METAL NANOSTRUCTURES ..................................................................................................................................... 1226

Ananda Das ; Chenchen Mao ; Suehyun Cho ; Wounjhang Park 
 

INHIBITION OF THE CONCENTRATION QUENCHING OF HITC DYE IN NONLOCAL 
PLASMONIC ENVIRONMENTS ................................................................................................................................. 1228

S. Prayakarao ; S. Koutsares ; C. E. Bonner ; M. A. Noginov 
 

MANIPULATION OF QUENCHING AND STRONG COUPLING VIA DETUNED 
NANOANTENNA-MICRORESONATOR HYBRID SYSTEMS ............................................................................... 1230

Burak Gurlek ; Vahid Sandoghdar ; Diego Martín-Cano 
 

MODIFICATION OF PHOTOLUMINESCENCE VIA STRONG COUPLING OF VIBRONIC 
TRANSITIONS IN ORGANIC MOLECULES TO SURFACE PLASMONS........................................................... 1232

R. Deshmukh ; P. Marques ; A. Panda ; S. R. Forrest ; V. M. Menon 
 



MANIPULATING SMITH-PURCELL RADIATION POLARIZATION WITH METASURFACES ................... 1234
Yujia Yang ; Charles Roques-Carmes ; Ido Kaminer ; Aun Zaidi ; Aviram Massuda ; Yi Yang ; Steven E. Kooi ; K. 
K. Berggren ; Marin Soljacic 

 

VORTEX RADIATION FROM A SINGLE EMITTER.............................................................................................. 1236
Xing-Yuan Wang ; Hua-Zhou Chen ; Suo Wang ; Shuang Zhang ; Ren-Min Ma 

 

SPECTRAL AND SPATIAL SHAPING OF SMITH-PURCELL RADIATION ...................................................... 1238
Roei Remez ; Niv Shapira ; Charles Roques-Carmes ; Romain Tirole ; Yi Yang ; Yossi Lereah ; Marin Soljacic ; 
Ido Kaminer ; Ady Arie 

 

STRONG COUPLING OF DYE MOLECULES AND CAVITIES: BEYOND FIRST EXCITED 
STATE RESONANCES .................................................................................................................................................. 1240

E. Kevin Tanyi ; Erin Harrison ; Cansu On ; Mikhail A. Noginov 
 

OPTICAL POWER LIMITING FROM PLASMONIC METASURFACES COUPLED TO 
INTERSUBBAND TRANSITIONS ............................................................................................................................... 1242

N. Nookala ; P. Chang ; D. Sounas ; O. Wolf ; S. March ; S. Bank ; I. Brener ; A. Alu ; M. A. Belkin 
 

DIRECTIONAL SPONTANEOUS EMISSION OF DYE ON TOP OF SILVER GRATING 
METASURFACE ............................................................................................................................................................ 1244

E. K. Tanyi ; S. Mashhadi ; S. D. Bhattacharyya ; T. Galfsky ; V. Menon ; E. Simmons ; V. A. Podolskiy ; N. 
Noginova ; M. A. Noginov 

 

GRAPHENE METAMATERIALS FOR INTENSE, TUNABLE AND COMPACT EUV AND X-
SOURCES ........................................................................................................................................................................ 1246

Andrea Pizzi ; Gilles Rosolen ; Liang Jie Wong ; Rasmus Ischebeck ; Marin Soljacic ; Thomas Feurer ; Ido 
Kaminer 

 

SHAPING INAS QUANTUM DOT PHOTOLUMINESCENCE USING GAAS NANORESONATOR 
ARRAYS .......................................................................................................................................................................... 1248

Aleksandr Vaskin ; Sheng Liu ; Matthias Zilk ; Stefan Fasold ; Benjamin Leung ; Miao-Chan Tsai ; Yuanmu Yang 
; Polina P. Vabishchevich ; Xiaowei He ; Younghee Kim ; Nicolai F. Hartmann ; Sadhvikas Addamane ; Gordon 
A. Keeler ; George Wang ; Han Htoon ; Stephen K. Doorn ; Ganesh Balakrishnan ; Thomas Pertsch ; Michael B. 
Sinclair ; Igal Brener ; Isabelle Staude 

 

CHARACTERIZING ISOLATED ATTOSECOND PULSES WITH ANGULAR STREAKING .......................... 1250
S. Li ; Z. Quo ; R.N. Coffee ; K. Hegazy ; Z. Huang ; A. Natan ; T. Osipov ; D. Ray ; A. Marinelli ; J.P. Cryan 

 

HIGH-REPETITION RATE, TW-CLASS, PICOSECOND CO2 LASER FOR A VARIABLE 
SPECIES ION SOURCE ................................................................................................................................................ 1252

J. J. Pigeon ; S. Ya. Tochitsky ; E. C. Welch ; C. Joshi 
 

LINEAR-FIELD PARTICLE ACCELERATION IN FREE SPACE BY SPATIOTEMPORALLY 
STRUCTURED LASER PULSES.................................................................................................................................. 1254

Liang Jie Wong ; Kyung-Han Hong ; Sergio Carbajo ; Arya Fallahi ; Philippe Piot ; Marin Soljacic ; John D. 
Joannopoulos ; Franz X. Kärtner ; Ido Kaminer 

 

ATOMIC FORCE MICROSCOPY BEYOND THE STANDARD QUANTUM LIMIT .......................................... 1256
B.J. Lawrie ; R.C. Pooser 

 

QUANTUM ENHANCED JOINT MULTI-PARAMETER MEASUREMENT........................................................ 1258
Jiamin Li ; Yuhong Liu ; Liang Cui ; Nan Huo ; Xiaoying Li ; Z. Y. Ou 

 

OPTOMECHANICAL QUANTUM THERMOMETRY ............................................................................................ 1260
Thomas P. Purdy ; Robinjeet Singh ; Nikolai N. Klimov ; Zeeshan Ahmed ; Karen Grutter ; Kartik Srinivasan ; 
Jacob M. Taylor 

 

QUANTUM-ENHANCED ULTRASOUND DETECTION WITH PLASMONIC SENSORS................................. 1262
A. Kumar ; M. Dowran ; B. J. Lawrie ; R. C. Pooser ; A. M. Marino 

 

MULTI-KW AVERAGE POWER THIN DISK -SLAB TI:SA AMPLIFIERS ......................................................... 1264
V. Chvykov ; R. Nagymihály ; H. Cao 

 

LASER HEATER SHAPING FOR MICROBUNCHING INSTABILITY SUPPRESSION IN FREE 
ELECTRON LASERS .................................................................................................................................................... 1266

Nikolas Liebster ; Jingyi Tang ; Zhirong Huang ; Daniel Ratner ; Wei Liu ; Sharon Vetter ; Sergio Carbajo 
 

LIGHT SOURCES FROM LASER WAKEFIELD ACCELERATION: DEVELOPMENT AND 
APPLICATIONS ............................................................................................................................................................. 1268

Félicie Albert 
 

RECENT PROGRESS ON HIGH-REPETITION RATE LASER-PLASMA ACCELERATION .......................... 1269
D. Gustas ; D. Guénot ; A. Vernier ; F. Böhle ; R. Lopez-Martens ; A. Lifschitz ; J. Faure 

 

CAVITY-ENHANCED NITROGEN-VACANCY ENSEMBLE MAGNETOMETRY ............................................ 1271
Sepehr Ahmadi ; Haitham A. R. El-Ella ; Adam M. Wojciechowski ; Tobias Gehring ; Jorn O. B. Hansen ; 
Alexander Huck ; Ulrik L. Andersen 

 

OPTICALLY LEVITATED TORQUE SENSOR AND ULTRAFAST NANOMECHANICAL 
ROTOR ............................................................................................................................................................................ 1273

Tongcang Li ; Jonghoon Ahn ; Zhujing Xu ; Jaehoon Bang 
 



BIAS DEPENDENCE OF LASER TERAHERTZ EMISSION NANOSCOPY ........................................................ 1275
Angela Pizzuto ; Pernille Klarskov ; Daniel M. Mittleman 

 

ALL-ELECTRONIC THZ NANOSCOPY.................................................................................................................... 1277
Clemens Liewald ; Fritz Keilmann 

 

NANOSCALE ELECTRON MANIPULATION USING PHASE-CONTROLLED THZ NEAR-
FIELDS............................................................................................................................................................................. 1279

Jun Takeda ; Katsumasa Yoshioka ; Yusuke Arashida ; Ikufumi Katayama 
 

SAMPLING THE TERAHERTZ NEAR-FIELD IN ULTRAFAST TERAHERTZ SCANNING 
TUNNELING MICROSCOPY....................................................................................................................................... 1281

Vedran Jelic ; Peter H. Nguyen ; Yang Luo ; Daniel Mildenberger ; Jesus A. M. Calzada ; Tianwu Wang ; Frank 
A. Hegmann 

 

NONLINEAR PLASMONIC RESPONSE OF DOPED GAAS NANOWIRES OBSERVED IN S-
SNIM................................................................................................................................................................................. 1283

D. Lang ; L. Balaghi ; E. Dimakis ; R. Hiibner ; S.C. Kehr ; L.M. Eng ; A. Pashkin ; S. Winnerl ; H. Schneider ; M. 
Helm 

 

WATCHING A SINGLE MOLECULAR ORBITAL MOVE..................................................................................... 1285
Dominik Peller ; Tyler L. Cocker ; Ping Yu ; Jascha Repp ; Rupert Huber 

 

LIMITS ON MANIPULATING CONDITIONAL PHOTON STATISTICS OF LASERS VIA 
INTERFERENCE AND POST-SELECTIONS ............................................................................................................ 1287

Kang-Hee Hong ; Jisung Jung ; Young-Wook Cho ; Sang-Wook Han ; Sung Moon ; Kyunghwan Oh ; Yong-Su Kim 
; Yoon-Ho Kim 

 

PHOTON-PAIR STATE ENGINEERING IN RAMAN-MEDIATED FOUR-WAVE MIXING............................. 1289
Kai Shinbrough ; Bin Fang ; Yanting Teng ; Yujie Zhang ; Offir Cohen ; Virginia O. Lorenz 

 

MECHANICALLY TUNABLE PHOTONIC CRYSTAL CAVITY WITH HIGH QUALITY 
FACTOR AND SMALL MODE VOLUME.................................................................................................................. 1291

Xiruo Yan ; Jingda Wu ; Ryan C. Watt ; Megan K. T. Nantel ; Lukas Chrostowski ; Jeff F. Young 
 

SORTING LAGUERRE-GAUSSIAN MODES BY RADIAL QUANTUM NUMBER............................................. 1293
Yiyu Zhou ; Mohammad Mirhosseini ; Dongzhi Fu ; Jiapeng Zhao ; Seyed Mohammad Hashemi Rafsanjani ; Alan 
E. Willner ; Robert W. Boyd 

 

SUB-POISSONIAN TWIN-BEAM CORRELATIONS AT BLUE AND RED WAVELENGTHS 
FROM FOUR-WAVE MIXING .................................................................................................................................... 1295

Jason Mueller ; Alex Mcmillan ; Paul-Antoine Moreau ; Javier Sabines-Chesterking ; John Rarity ; Peter J. 
Mosley ; Jonathan Matthews 

 

TOWARDS A WAVEGUIDE-BASED SINGLE PHOTON DETECTOR FOR INTEGRATED 
QUANTUM PHOTONICS PLATFORMS.................................................................................................................... 1297

Salih Yanikgonul ; Jun Rong Ong ; Victor Leong ; Leonid Krivitsky 
 

GHOST IMAGING WITH PAIRED X-RAY PHOTONS ........................................................................................... 1299
A. Schori ; D. Borodin ; K. Tamasaku ; S. Shwartz 

 

PHOTON-NUMBER RESOLUTION IN CONVENTIONAL SUPERCONDUCTING NANOWIRE 
SINGLE-PHOTON DETECTORS: THEORETICAL PREDICTIONS .................................................................... 1301

Kathryn L. Nicolich ; Clinton Cahall ; Nurul T. Islam ; Gregory P. Lafyatis ; Jungsang Kim ; Daniel J. Gauthier 
 

PASSIVE STATE PREPARATION IN CONTINUOUS-VARIABLE QUANTUM KEY 
DISTRIBUTION.............................................................................................................................................................. 1303

Bing Qi ; Philip G. Evans ; Warren P. Grice 
 

SECURITY VERIFICATION FOR VACUUM FLUCTUATION BASED QUANTUM RANDOM 
NUMBER GENERATOR ............................................................................................................................................... 1305

Arne Kordts ; Cosmo Lupo ; Dino S. Nikolic ; Thomas B. Pedersen ; Tobias Gehring ; Ulrik L. Andersen 
 

1.064-µM-BAND UP-CONVERSION SINGLE-PHOTON DETECTOR .................................................................. 1307
Fei Ma ; Ming-Yang Zheng ; Quan Yao ; Xiu-Ping Xie ; Qiang Zhang ; Jian-Wei Pan 

 

GENERATION OF MULTI-MODE NOON STATES WITH ARBITRARY N........................................................ 1309
Lu Zhang ; Kam Wai Clifford Chan 

 

EXPERIMENTAL DEMONSTRATION OF A 20-MBIT/S PER CHANNEL FREE-SPACE BI-
DIRECTIONAL QUANTUM COMMUNICATION LINK USING ORBITAL-ANGULAR-
MOMENTUM ENCODING AND MULTI-PORT MODE CONVERTERS ............................................................. 1311

Cong Liu ; Kai Pang ; Hao Song ; Guodong Xie ; Jiapeng Zhao ; Yongxiong Ren ; Haoqian Song ; Zhe Zhao ; 
Runzhou Zhang ; Long Li ; Jing Du ; Seyed M. H. Rafsanjani ; Guillaume Labroille ; Pu Jian ; Robert W. Boyd ; 
Moshe Tur ; Alan E. Willner 

 

SPECTRAL RESOLUTION OF SECOND-ORDER COHERENCE OF BROADBAND BIPHOTONS ............... 1313
Ashutosh Rao ; Nima Nader ; Thomas Gerrits ; Martin J. Stevens ; Omar S. Magaña-Loaiza ; Guillermo F. 
Camacho-González ; Jeff Chiles ; Amirmahdi Honardoost ; Marcin Malinowski ; Richard Mirin ; Sasan Fathpour 

 

ONE-WAY NOISE MEASUREMENT OF DEPLOYED OPTICAL FIBER FOR QUANTUM 
NETWORKS USING MODE-LOCKED LASERS ...................................................................................................... 1315

Helena Zhang ; Matthew E. Grein ; Scott A. Hamilton ; Isaac L. Chuang 
 



DETERMINATING FULL PARAMETERS OF U-MATRIX FOR RECONFIGURABLE BOSON 
SAMPLING CIRCUITS USING MACHINE LEARNING ......................................................................................... 1318

L. X. Wan ; H. Zhang ; J. G. Huang ; G. Zhang ; L. C. Kwek ; J. Fitzsimons ; Y. D. Chong ; J. B. Gong ; A. 
Szameit ; X. Q. Zhou ; M. H. Yung ; X. M. Jin ; X. L. Su ; W. Ser ; W. B. Gao ; A. Q. Liu 

 

PERFORMANCE ANALYSIS OF D-DIMENSIONAL QUANTUM CRYPTOGRAPHY WITH 
MODE-DEPENDENT DIFFRACTION ........................................................................................................................ 1320

Jiapeng Zhao ; Mohammad Mirhosseini ; Yiyu Zhou ; Seyed Mohammad Hashemi Rafsanjani ; Yongxiong Ren ; 
Nicholas K. Steinhoff ; Glen A. Tyler ; Alan E. Willner ; Robert W. Boyd 

 

QUANTUM TEMPORAL IMAGING AND GRAVITATIONAL WAVE DETECTION ........................................ 1322
Dmitri B. Horoshko ; Giuseppe Patera ; Mikhail I. Kolobov 

 

PURIFICATION OF PHOTON SUBTRACTION FROM CONTINUOUS SQUEEZED LIGHT BY 
FILTERING..................................................................................................................................................................... 1324

Jun-Ichi Yoshikawa ; Warit Asavanant ; Akira Furusawa 
 

QUANTUM-CLASSICAL TRANSMISSION ON SINGLE WAVELENGTH.......................................................... 1326
Rupesh Kumar ; Adrian Wonfor ; Richard Penty ; Ian White 

 

QUANTUM MONITORED LONG-DISTANCE SECURE OPTICAL NETWORK ............................................... 1328
Yupeng Gong ; Rupesh Kumar ; Adrian Wonfor ; Richard Penty ; Ian White 

 

HIGH-SPEED QUANTUM KEY DISTRIBUTION WITH WAVELENGTH-DIVISION 
MULTIPLEXING ON INTEGRATED PHOTONIC DEVICES ................................................................................ 1330

Alasdair B. Price ; Philip Sibson ; Chris Erven ; John G. Rarity ; Mark G. Thompson 
 

QUANTUM-ENHANCED OPTOMECHANICAL MAGNETOMETRY.................................................................. 1332
Jan Bílek ; Bei-Bei Li ; Ulrich B. Hoff ; Lars Madsen ; Stefan Forstner ; Varun Prakash ; Clemens Schäfermeier ; 
Tobias Gehring ; Warwick P. Bowen ; Ulrik L. Andersen 

 

BREAKING UP THE ANAPOLE: OR HOW TO SEPARATE TOROIDAL AND ELECTRIC 
DIPOLE EXCITATIONS IN MATTER ....................................................................................................................... 1334

V. Savinov ; W.-Y. Tsai ; D. P. Tsai ; N. I. Zheludev 
 

ON-CHIP ELECTRO-MECHANICAL ROUTING OF SINGLE PHOTONS FROM AN 
EMBEDDED QUANTUM EMITTER........................................................................................................................... 1336

Zofia K. Bishop ; Andrew P. Foster ; Benjamin Royall ; Christopher Bentham ; Ed Clarke ; Maurice S. Skolnick ; 
Luke R. Wilson 

 

CERTIFICATION OF HIGH-DIMENSIONAL ENTANGLEMENT AND EINSTEIN-PODOLSKY-
ROSEN STEERING WITH QUANTUM MEMORY .................................................................................................. 1338

Mateusz Mazelanik ; Michal Dabrowski ; Michal Parniak ; Adam Leszczynski ; Michal Lipka ; Wojciech 
Wasilewski 

 

ULTRAFAST LEAKAGE SUPPRESSION IN WEAKLY NONLINEAR ATOMIC QUBITS ............................... 1340
Hanlae Jo ; Yunheung Song ; Jaewook Ahn 

 

FIBER-INTEGRATED SINGLE PHOTON DEVICES WITH HIGH EFFICIENCY AND 
DIRECTIONAL EMISSION .......................................................................................................................................... 1342

Chang-Min Lee ; Mustafa Atabey Buyukkaya ; Edo Waks 
 

IMPROVING SQUEEZED VACUUM GENERATION VIA SPATIAL MODE SHAPING IN HOT 
RB VAPOR ...................................................................................................................................................................... 1344

Irina Novikova ; Mi Zhang ; Melissa A. Guidry ; Eugeniy E. Mikhailov ; R. Nicholas Lanning ; Zhihao Xiao ; 
Jonathan P. Dowling 

 

AN 8-BRANCH OPTICAL FREQUENCY COMB FOR LASER FREQUENCY STABILIZATION 
AND MEASUREMENT IN OPTICAL LATTICE CLOCKS ..................................................................................... 1346

Yusuke Hisai ; Daisuke Akamatsu ; Takumi Kobayashi ; Sho Okubo ; Hajime Inaba ; Kazumoto Hosaka ; Feng-Lei 
Hong ; Masami Yasuda 

 

SPATIALLY-RESOLVED SPIN MANIPULATION USING AC-STARK EFFECT............................................... 1348
Adam Leszczynski ; Mateusz Mazelanik ; Michal Lipka ; Míchal Parniak ; Míchal Dabrowski ; Wojciech 
Wasilewski 

 

CHARGING DYNAMICS OF SINGLE INGAAS QUANTUM DOTS UNDER RESONANT 
EXCITATION ................................................................................................................................................................. 1350

Gary R. Lander ; Samantha D. Isaac ; Disheng Chen ; Glenn S. Solomon ; Edward B. Flagg 
 

INTEGRATED PHOTONIC PLATFORM FOR SCALABLE ION-QUBITS TOWARDS 
QUANTUM INFORMATION NETWORKING .......................................................................................................... 1352

Youngmin M. Kim ; Shahriar Aghaeimeibodi ; Edo Waks 
 

HIGHLY DIRECTIONAL SINGLE PHOTON SOURCE BASED ON NITROGEN VACANCY 
CENTERS ........................................................................................................................................................................ 1354

N. Nikolay ; B. Lubotzky ; A. Dohms ; H. Abudayyeh ; N. Sadzak ; F. Böhm ; B. Sontheimer ; R. Rapaport ; O. 
Benson 

 

NITROGEN-VACANCY BASED SPECTROSCOPY AND CONTROL OF THE LOCAL 
PARAMAGNETIC SPIN BATH IN NITROGEN-15 DELTA-DOPED DIAMOND ................................................ 1356

F. Böhm ; N. Sadzak ; C. Widmann ; C. Nebel ; O. Benson 
 



TOWARDS LIGHT STORAGE AND RETRIEVAL FROM A SOLID-STATE ATOMIC 
ENSEMBLE AT THE SINGLE-PHOTON LEVEL .................................................................................................... 1358

Kumel H. Kagalwala ; Elizabeth A. Goldschmidt ; Sergey V. Polyakov ; Alan L. Migdall 
 

PROBING DIPOLE-DIPOLE INTERACTION AT COLD-ATOM DENSITY RANGE USING 
OPTICAL TWO-DIMENSIONAL COHERENT SPECTROSCOPY........................................................................ 1360

Shao Gang Yu ; Michael Titze ; Xiao Jun Liu ; Hebin Li 
 

NOVEL NONLINEAR COLLECTIVE EFFECTS IN HYBRID QUANTUM SYSTEMS: 
RELAXATION TO NEGATIVE TEMPERATURES ................................................................................................. 1362

William J. Munro ; Yusuke Hama ; Kae Nemoto 
 

SPONTANEOUS AND STIMULATED EMISSION FROM QUANTUM OPTICAL SYSTEMS .......................... 1364
Rahul Trivedi ; Kevin Fischer ; Shanshan Xu ; Shanhui Fan ; Jelena Vuckovic 

 

CHANNELING OF SPONTANEOUS EMISSION FROM AN ATOM INTO THE FUNDAMENTAL 
AND HIGHER-ORDER MODES OF A VACUUM-CLAD ULTRATHIN OPTICAL FIBER ............................... 1366

Fam Le Kien ; S. S. S. Hejazi ; Th. Busch ; Viet Giang Truong ; S. Nic Chormaic 
 

EXCEPTIONAL POINTS IN PASSIVE PLASMONIC NANOSTRUCTURE FOR SENSING ............................. 1368
Jun-Hee Park ; Ashok Kodigala ; Abdoulaye Ndao ; Boubacar Kanté 

 

SPIN HALL EFFECT FROM ACHIRAL NANOHOLE ARRAYS ........................................................................... 1370
C. Liu ; X. Y. Guo ; H. C. Ong 

 

ANGULAR SENSITIVITY OF P T-SYMMETRIC OPTICAL LATTICES............................................................. 1372
I. Komis ; S. Miliotis ; K. G. Makris 

 

SURFACE EMITTING PLASMONIC LASER WITH DISTRIBUTED FEEDBACK ............................................ 1374
E. K. Tanyi ; S. Mashhadi ; C. On ; M. Faruk ; E. Harrison ; N. Noginova ; M. A. Noginov 

 

HYBRID-PLASMONIC GOLD COATED GAAS NANOWIRE LASERS ............................................................... 1376
Fatemesadat Mohammadi ; Mykhaylo Lysevych ; Hoe Tan ; Chennupati Jagadish ; Martin Fraenzl ; Hans Peter 
Wagner 

 

TUNABLE RANDOM LASING EMISSIONS BY MANIPULATING PLASMONIC COUPLING 
STRENGTHS ON FLEXIBLE SUBSTRATES ............................................................................................................ 1378

Ting-Wei Yeh ; Chun-Yang Chou ; Zu-Po Yang ; Nguyen Thi Bich Hanh ; Yung-Chi Yao ; Meng-Tsan Tsai ; Hao-
Chun Kuo ; Ya-Ju Lee 

 

OPTICAL PROPERTIES OF GRAPHENE FLAKES AND ORGANIC MOLECULES ........................................ 1380
Rodrigo A. Muniz ; Z. S. Sadcq ; J. E. Sipe 

 

HIGHLY SENSITIVE REFRACTIVE INDEX SENSING WITH SILICON-BASED DIELECTRIC 
METASURFACES .......................................................................................................................................................... 1382

Adam Ollanik ; Matthew D. Escarra 
 

HIGHLY COMPACT STRUCTURE FOR NEAR-TOTAL ABSORPTION IN A GRAPHENE 
MONOLAYER IN THE VISIBLE................................................................................................................................. 1384

Amirreza Mahigir ; Georgios Veronis 
 

TUNABLE PLASMONIC SUBWAVELENGTH GRATING USING ELECTRICALLY 
CONTROLLED CONDUCTIVE OXIDE ..................................................................................................................... 1386

Erwen Li ; Qian Gao ; Alan X. Wang 
 

SCANNING LIGHT-DIFFRACTED MICROSCOPY ................................................................................................ 1388
Hira Farroq ; Sueli Skinner-Ramos ; Luis Grave De Peralta 

 

GENERATION OF PRESCRIBED OPTICAL ORBITAL ANGULAR MOMENTUM SPECTRUM 
WITH SPIRAL POLARIZATION MODULATION ................................................................................................... 1390

Chenhao Wan ; Xiahui Tang ; Yingxiong Qin ; Yu Xiao ; Qiwen Zhan 
 

HIGH Q SI SLOT WAVEGUIDE RING RESONATORS FOR GAS SENSING APPLICATION......................... 1392
Y. Tomono ; H. Shimizu 

 

DETERMINATION OF COMPLEX HERMITIAN AND ANTI-HERMITIAN INTERACTION 
CONSTANTS FROM A COUPLED SYSTEM VIA COHERENT CONTROL........................................................ 1394

X.Y. Guo ; Z.L. Cao ; H.C. Ong 
 

INTEGRATED PLASMONIC WAVEGUIDE AT THE MID-INFRARED .............................................................. 1396
Bingqing Zhu ; Wen Zhou ; Hon Ki Tsang 

 

EXCITATION LIGHT-INDUCED ANISOTROPICS IN LSP-ENHANCED SHG FROM AU 
NANOPRISMS ................................................................................................................................................................ 1398

Atsushi Sugita ; Hirofumi Yogo ; Shohei Hamada ; Atsushi Ono ; Yoshimasa Kawata 
 

GRAPHENE PLASMONIC IN-PLANE CHERENKOV RADIATION .................................................................... 1400
Jin Tao ; Lin Wu ; Zichen Liu ; Quan You ; Qi Yang ; Guoxing Zheng 

 

MULTIFREQUENCY NEAR FIELD SCANNING OPTICAL MICROSCOPY (MF-SNOM) ............................... 1402
H. Greener ; M. Mrejen ; U. Arieli ; H. Suchowski 

 

THERMAL SCAN OF METAL BASED METASURFACE AND EVIDENCE OF CIRCULAR 
DICHROISM AND OPTOTHERMAL ANISOTROPY.............................................................................................. 1404

G. Leahu ; A. Belardini ; E. Petronijevic ; R. Li Voti ; C. Sibilia ; T. Cesca ; G. Mattei 
 



ELECTRIC FIELD ENHANCEMENT BY TWO-SCALE STRUCTURE................................................................ 1406
Mahsa Darvishzadeh-Varcheie ; William J. Thrift ; Mohammad Kamandi ; Regina Ragan ; Filippo Capolino 

 

PLASMONIC ENHANCEMENT AND CONTROL OF OPTICAL NONLINEARITY IN 
MONOLAYER WS2 ........................................................................................................................................................ 1408

Wei-Yun Liang ; Hyeyoung Ahn ; Yungang Sang ; Yanrong Wang ; Jinwei Shi ; Soniya S. Raja ; Yi-Hsien Lee ; 
Shangjr Gwo 

 

INTEGRATED RESONANT UNITS OF METASURFACE FOR BROADBAND EFFICIENCY AND 
PHASE MODULATION................................................................................................................................................. 1410

Ren Jie Lin ; Hui-Hsin Hsiao ; Yu Han Chen ; Bo Han Chen ; Pin Chieh Wu ; Yi-Chieh Lai ; Shuming Wang ; Din 
Ping Tsai 

 

ENHANCED HARMONIC GENERATION IN METAL-INSULATOR-METAL 
NANOSTRUCTURES..................................................................................................................................................... 1412

Mallik M. R. Hussain ; Zhengning Gao ; Domenico De Ceglia ; Maria A. Vincenti ; Andrew Sarangan ; Imad 
Agha ; Michael Scalora ; Parag Banerjee ; Joseph W. Haus 

 

SCATTERING NEAR-FIELD MID-INFRARED MICROSCOPY USING SELF-MIXING IN 
QUANTUM CASCADE LASERS.................................................................................................................................. 1414

Mingzhou Jin ; Mikhail A. Belkin 
 

STRONG MODE COUPLING AND HIGH-Q SUPERCAVITY MODES IN SUBWAVELENGTH 
DIELECTRIC RESONATORS...................................................................................................................................... 1416

Kirill Koshelev ; Andrey Bogdanov ; Sergey Gladyshev ; Zarina Sadrieva ; Mikhail Rybin ; Kirill Samusev ; 
Mikhail Limonov ; Yuri Kivshar 

 

HYBRID METAL-DIELECTRIC METASURFACES FOR REFRACTIVE INDEX SENSING ........................... 1418
Debdatta Ray ; T.V. Raziman ; Christian Santschi ; Andreas Tittl ; Dordaneh Etezadi ; Hatice Altug ; Olivier J. F. 
Martin 

 

OPTIMIZATION OF TITANIUM NITRIDE FILMS USING PLASMA ENHANCED ATOMIC 
LAYER DEPOSITION ................................................................................................................................................... 1420

Ray Secondo ; Vitaliy Avrutin ; Ümit Özgür ; Nathaniel Kinsey 
 

INGAAS/INP MULTI-QUANTUM-WELL NANOWIRES DIRECTLY GROWN ON SOI 
SUBSTRATES AND OPTICAL PROPERTY CHARACTERIZATIONS ................................................................ 1422

Mengqi Wang ; Zhibo Li ; Xuliang Zhou ; Yajie Li ; Pengfei Wang ; Hongyan Yu ; Wei Wang ; Jiaoqing Pan 
 

YB-DOPED LARGE-MODE-AREA AL-P-SILICATE LASER FIBER FABRICATED BY MCVD..................... 1424
A. Halder ; Di. Lin ; A. A. Umnikov ; N. J. Ramírez-Martínez ; M. Núñez-Velázquez ; P. Barua ; S. Alam ; J. K. 
Sahu 

 

HYBRID H-BN/GRAPHENE/H-BN SILICON DEVICE FOR ELECTRO-OPTIC MODULATION ................... 1426
Tianren Fan ; Amir H. Hosseinnia ; Hesam Moradinejad ; Ali A. Eftekhar ; Ali Adibi 

 

INVESTIGATION OF HIGH TEMPERATURE PHOTOLUMINESCENCE EFFICIENCY FROM 
INGAN/GAN MQWS ...................................................................................................................................................... 1428

Abbas Sabbar ; Syam Madliusoodlianan ; Sattar Al-Kabi ; Binzhong Dong ; Jiangbo Wang ; Shui-Qing Yu ; 
Zhong Chen 

 

NUMERICAL CHARACTERIZATION OF MONOLAYER INK-JET PRINTED POLYSTYRENE 
LATTICE ......................................................................................................................................................................... 1430

Ray Secondo ; Karam Nashwan Al-Milaji ; Tse Nga Ng ; Hong Zhao ; Nathaniel Kinsey 
 

HIGHLY TRANSPARENT ORGANIC MICRODISK CAVITY IN VISIBLE RANGE BY THE INK-
JET PRINTING METHOD ............................................................................................................................................ 1432

Taku Takagishi ; Hiroaki Yoshioka ; Shintaro Mitsui ; Yuya Mikami ; Naoya Nishimura ; Yuji Oki 
 

STABLE, INKJET PRINTED TEMPERATURE- AND HUMIDITY-RESISTANT BLACK 
PHOSPHORUS FOR ULTRAFAST LASERS ............................................................................................................. 1434

X. Jin ; G. Hu ; M. Zhang ; Y. Hu ; Q. Wu ; T. Albrow-Owen ; R. Howe ; T. Wu ; Z. Zheng ; T. Hasan 
 

INKJET-PRINTED OPTICALLY UNIFORM TRANSITION METAL DICHALCOGENIDE 
SATURABLE ABSORBERS .......................................................................................................................................... 1436

Q. Wu ; G. Hu ; M. Zhang ; X. Jin ; Y. Hu ; T. Li ; T. Albrow-Owen ; R. Howe ; T. Wu ; Z. Zheng ; T. Hasan 
 

SINGLE CRYSTAL GROWTH OF BAGA4S7 AND BAGA4SE7 BY THE HORIZONTAL 
GRADIENT FREEZE TECHNIQUE............................................................................................................................ 1438

Peter G. Schunemann ; Kevin T. Zawilski 
 

AUGER RECOMBINATION IN MID-INFRARED ACTIVE REGIONS ................................................................ 1440
Kenneth J. Underwood ; Andrew F. Briggs ; Scott D. Sifferman ; Seth R. Bank ; Juliet T. Gopinath 

 

NOVEL SPECTROSCOPIC TRANSPARENT/SCATTERING MATERIAL FOR 260/280NM 
ULTRAVIOLET OPTICAL DETECTION .................................................................................................................. 1442

Keisuke Nakakubo ; Junfeng Zhu ; Yuya Mikami ; Hiroaki Yoshioka ; Kinichi Morita ; Yuji Oki 
 

ENHANCED SPONTANEOUS EMISSION OF QUANTUM EMITTERS IN THE VICINITY OF 
TIN THIN FILMS ........................................................................................................................................................... 1444

Shaimaa I. Azzam ; Motoharu Saito ; Shunsuke Murai ; Satoshi Ishii ; Katsuhisa Tanaka ; Alexander Kildishev 
 



DISSOLVABLE AND RECYCLABLE RANDOM LASERS ..................................................................................... 1446
Shih-Yao Lin ; Yu-Ming Liao ; Xiaoyu Shi ; Wei-Cheng Liao ; Hung-I. Lin ; Wei-Ju Lin ; Cheng-Han Chang ; 
Yuan-Fu Huang ; Zhaona Wang ; Ying-Chih Lai ; Tai-Yuan Lin ; Yang-Fang Chen 

 

ALL INORGANIC PEROVSKITE QUANTUM DOTS HYBRID GREEN LIGHT-EMITTING 
DIODE WITH STABLE PERFORMANCE ................................................................................................................. 1448

Chung-Ping Yu ; Meng-Ting Chung ; Tzu-Yu Chen ; Yu-Ming Huang ; Chung-Ping Huang ; Shu-Hsiu Chang ; 
Shun-Chieh Hsu ; Teng-Ming Chen ; Hao-Chung Kuo ; Chien-Chung Lin 

 

PLANAR FOCUSING ELEMENT BASED ON SCATTERING STRUCTURES IN A DIELECTRIC 
WAVEGUIDE.................................................................................................................................................................. 1450

Brian D. Jennings ; David Mccloskey ; Alexander Krichevsky ; Christopher Wolf ; Frank Bello ; Ertugrul 
Karademir ; John F. Donegan 

 

LINEAR AND NONLINEAR OPTICAL RESPONSE OF MONOLAYER TWO-DIMENSIONAL 
TRANSITION METAL DICHALCOGENIDE MOSE2AND WSE2 ......................................................................... 1452

Yanxiao Sun ; Boyang Zhao ; Yang Bai ; Minmin He ; Jintao Bai 
 

ELECTRIC FIELD CONTROL OF THE FERRO-PARAELECTRIC PHASE TRANSITION IN 
CU:KTN CRYSTALS ..................................................................................................................................................... 1454

Xin Zhang ; Hongliang Liu ; Zhuan Zhao ; Xuping Wang ; Pengfei Wu 
 

CHARACTERIZATION OF THE PHOTONIC RESPONSE IN NITZSCHIA FILIFORMIS 
PHYTOPLANKTON ...................................................................................................................................................... 1456

Yannick D'mello ; Dan Petrescu ; James Skoric ; Melissa Campbell ; Mark Andrews ; David Plant 
 

DOUBLE-CLAD HYPOCYCLOID CORE-CONTOUR KAGOME HOLLOW-CORE PHOTONIC 
CRYSTAL FIBER ........................................................................................................................................................... 1458

F. Delahaye ; M. Maurel ; M. Chafer ; F. Amrani ; B. Debord ; F. Gérôme ; F. Benabid 
 

ULTRASOUND SENSING WITH A PHOTONIC CRYSTAL SLAB ....................................................................... 1460
Eric Y. Zhu ; Cory Rewcastle ; Raanan Gad ; Li Qian ; Ofer Levi 

 

OPTOFLUIDIC SERS IN A MICROCAPILLARY COATED WITH A GRAPHENE OXIDE/GOLD 
NANOROD NANOCOMPOSITE.................................................................................................................................. 1462

Pilar G. Vianna ; Daniel Grasseschi ; Sergio H. Domingues ; Christiano J. S. De Matos 
 

3D HYDRODYNAMIC FOCUSING FOR OPTOFLUIDICS USING A STACKED CHANNEL 
DESIGN............................................................................................................................................................................ 1464

Erik S. Hamilton ; Joel G. Wright ; Matthew A. Stott ; Jennifer A. Black ; Holger Schmidt ; Aaron R. Hawkins 
 

TRIPLE FLUORESCENCE SPIM USING A SINGLE CAMERA DETECTION ................................................... 1466
Israel Rocha-Mendoza ; Jacob Licea-Rodriguez ; Alfredo Figueroa-Melendez ; Meritxell Riquelme 

 

EFFECT OF VISCOSITY ON FLUORESCENCE LIFETIME MEASURED USING FLOW 
CYTOMETRY................................................................................................................................................................. 1468

Faisal H. Alturkistany ; Kapil Nichani ; Wenyan Li ; Jessica P. Houston 
 

MODE AND SENSING PROPERTIES OF THE DEFORMED MICRO-DROPLET ............................................. 1470
Zhang Meng ; Liu Jiansheng ; Cheng Weifeng ; Cheng Jiangtao ; Zhou Hongwen ; Liu Haitao ; Jie Chen ; Wu 
Qing ; Wan Yuhang ; Zheng Zheng 

 

FLEXIBLE MID-INFRARED PHOTONIC CHIPS FOR REAL-TIME AND LABEL-FREE 
BIOCHEMICAL DETECTION..................................................................................................................................... 1472

Tiening Jin ; Pao Tai Lin 
 

SPATIALLY GAIN-TAILORED FIBER RAMAN LASER CLADDING-PUMPED BY 
MULTIMODE DISK LASER AT 1030 NM ................................................................................................................. 1474

Yutong Feng ; Sheng Zhu ; Soonki Hong ; Huaiqin Lin ; Pranabesh Barua ; Jayanta Sahu ; Johan Nilsson 
 

NUMERICAL ANALYSIS ON THE INFLUENCE OF PHOTO DARKENING HEATING 
INDUCED PHASE DISTORTION ON FIBER COHERENT COMBINING CPA SCHEME ................................ 1476

Yujun Feng ; Betty Meng Zhang ; Johan Nilsson 
 

GENERATION OF OCTAVE SPANNING SPECTRA DIRECTLY FROM A FIBER OSCILLATOR 
WITH SELF-SIMILAR PULSE EVOLUTION ........................................................................................................... 1478

Ankita Khanolkar ; Chunyang Ma ; Andy Chong 
 

STABLE MICROWAVE SIGNAL GENERATION FROM PM DUAL-WAVELENGTH SINGLE-
FREQUENCY ER-DOPED DBR FIBER LASER UTILIZING SUPERIMPOSED FBGS...................................... 1480

Yubin Hou ; Qian Zhang ; Shuxian Qi ; Xian Feng ; Pu Wang 
 

SPATIAL-MODE SWITCHABLE RING FIBER LASER BASED ON LOW CROSSTALK FEW-
MODE FIBER AND MODE MUX/DEMUX ................................................................................................................ 1482

Yu Yang ; Juhao Li ; Fang Ren ; Jinglong Zhu ; Yongqi He ; Zhangyuan Chen ; Zhengbin Li 
 

EFFICIENT FREQUENCY DOUBLING OF AN YTTERBIUM-DOPED FIBER RING LASER 
USING AN INTERNAL ENHANCEMENT CAVITY................................................................................................. 1484

S.K. Vassilev ; W.A. Clarkson 
 

GENERATION AND AMPLIFICATION OF FIRST ORDER OAM WITH FUSED TAPER 
COUPLER........................................................................................................................................................................ 1486

Jianfei Xing ; Jianxiang Wen ; Xinyu He ; Fufei Pang ; Zhenyi Chen ; Xianglong Zeng ; Yunqi Liu ; Tingyun Wang 
 



ALL-FIBER LASER SOURCE AT 1.7 µM FOR PHOTOACOUSTIC MICROSCOPY IN LIPID 
DETECTION ................................................................................................................................................................... 1488

Nan Chen ; Can Li ; Bowen Li ; Kenneth K. Y. Wong 
 

DISTRIBUTED MEASUREMENT OF BENDING-INDUCED BIREFRINGENCE IN SINGLE-
MODE FIBERS WITH PA-OFDR ................................................................................................................................ 1490

Yanling Shang ; Ting Feng ; Xichen Wang ; Anton Khomenko ; James Chen ; X. Steve Yao 
 

IMPLEMENTATION OF LINEARLY-POLARIZED LP01MODES TO ANY AZIMUTHALLY-
ORIENTATED LP11 MODES CONVERSION ............................................................................................................ 1492

L. Feng ; Y. Li ; S. Wu ; X. Zeng ; W. Li ; R. Chen ; J. Qiu ; X. Hong ; Ian P. Giles ; J. Wu 
 

MULTIPLEXED MODE-LOCKED FIBER LASER EMITTING DISSIPATIVE AND 
CONVENTIONAL SOLITONS ..................................................................................................................................... 1494

Bowen Liu ; Yiyang Luo ; Yang Xiang ; Zhijun Yan ; Yingxiong Qin ; Qizhen Sun ; Xiahui Tang 
 

HIGH PEAK POWER SINGLE-FREQUENCY AMPLIFIER BASED ON A ER-YB DOPED 
POLARIZATION MAINTAINING LMA FIBER ....................................................................................................... 1496

A. Durécu ; P. Bourdon ; F. Gustave ; H. Jacqmin ; J. Le Gouët ; L. Lombard 
 

BIDIRECTIONAL, ER-DOPED, DUAL-COMB FIBER LASER WITH CARBON NANOTUBE 
POLYIMIDE FILM ........................................................................................................................................................ 1498

S. Saito ; L. Jin ; Y. Sakakibara ; E. Omoda ; H. Kataura ; N. Nishizawa 
 

DIRECTLY MODIFIED SINGLE MODE FIBER AS AN INTERMODAL INTERFEROMETER 
BASED ON SINGLE FEMTOSECOND-LASER INDUCED LINE .......................................................................... 1500

Pengcheng Chen ; Xuewen Shu 
 

DISPERSION ENGINEERING ANALYSIS OF ER-FIBER BASED COMB AMPLIFICATION IN 
ALL-FIBER CONFIGURATION .................................................................................................................................. 1502

Ken Kashiwagi ; Hajime Inaba 
 

SUPER-RESOLUTION ELECTRO-OPTIC DUAL-COMB SPECTROSCOPY ..................................................... 1504
Shuai Wang ; Xinyu Fan ; Bingxin Xu ; Zuyuan He 

 

DESIGN OF A DUAL-CHANNEL MODELOCKED FIBER LASER THAT AVOIDS MULTI-
PULSING ......................................................................................................................................................................... 1506

Xianting Zhang ; Shaokang Wang ; Feng Li ; Curtis R. Menyuk ; P. K. A. Wai 
 

ROGUE WAVES IN AN ULTRAFAST FIBER LASER UNDER CHAOTIC DISSIPATIVE 
SOLITON BUILDUP REGIME..................................................................................................................................... 1508

Zhi-Chao Luo ; Ji-Qiang Kang ; Meng Liu ; Can Li ; Ci-Hang Kong ; Kenneth K. Y. Wong 
 

OPTICAL COMPUTING BASED ON RECIRCULATING FREQUENCY SHIFTER........................................... 1510
Zhiqiang Qin ; Qizhuang Cen ; Yitang Dai ; Feifei Yin ; Kun Xu 

 

HIGH DAMAGE THRESHOLD SEMICONDUCTOR SATURABLE ABSORBER MIRROR FOR 
FIBER LASERS .............................................................................................................................................................. 1512

Yan Wang ; Nan Lin ; Wanli Gao ; Huanyu Song ; Minglie Hu ; Haiming Li ; Wenxia Bao ; Xiaoyu Ma ; Zhigang 
Zhang 

 

FABRICATION OF LOW LOSS LOW-NA HIGHLY YB-DOPED ALUMINOPHOSPHOSILICATE 
FIBER FOR HIGH POWER FIBER LASERS ............................................................................................................ 1514

R. Sidharthan ; S. H. Lim ; K. J. Lim ; D. Ho ; C. H. Tse ; J. Ji ; H. Li ; Y. M. Seng ; S. L. Chua ; S. Yoo 
 

AN ER FIBER LASER GENERATING MULTI-MILLIWATT PICOSECOND PULSES WITH 
NEARLY SHOT-NOISE-LIMITED INTENSITY NOISE.......................................................................................... 1516

Hironobu Yoshimi ; Kazuhiko Sumimura ; Yasuyuki Ozeki 
 

LOCALIZATION OF LIGHT AND TRANSPORT OF INFRARED OPTICAL IMAGE IN A 
TELLURITE OPTICAL FIBER WITH TRANSVERSELY-DISORDERED REFRACTIVE INDEX 
PROFILE ......................................................................................................................................................................... 1518

Tong Hoang Tuan ; Shunei Kuroyanagi ; Kenshiro Nagasaka ; Takenobu Suzuki ; Yasutake Ohishi 
 

ALL-POLARIZATION-MAINTAINING ONE- AND TWO-STAGE HOLMIUM-DOPED FIBER 
AMPLIFIERS AT 2051 NM ........................................................................................................................................... 1520

Robert E. Tench ; Clément Romano ; Jean-Marc Delavaux ; Thierry Robin ; Benoit Cadier ; Arnaud Laurent 
 

CLADDING PUMPED EDFAS WITH ANNULAR ERBIUM DOPING................................................................... 1522
C. Matte-Breton ; H. Chen ; N. Fontaine ; R. Ryf ; R-J. Essiambre ; Y. Messaddeq ; S. Larochelle 

 

GAIN-SWITCHED THULIUM-DOPED FIBER LASER WITH ELECTRICALLY TUNING AT 
1690-1765 NM .................................................................................................................................................................. 1524

Can Li ; Nan Chen ; Zhichao Luo ; Kenneth K. Y. Wong 
 

DUAL PUMPING SCHEME FOR EFFICIENT 4 µM OPERATION OF A HO:INF3 GLASS FIBER 
LASER.............................................................................................................................................................................. 1526

R. S. Quimby 
 

FIBER-BASED PICOSECOND SOURCE WITH VARIABLE TRANSFORM LIMITED 
LINEWIDTH AND FLEXIBLE REPETITION RATE ............................................................................................... 1528

Daniel Kiefer ; Thomas Walther 
 



OFF-RESONANCE LONG-PERIOD FIBER GRATINGS AND SPIN-OPTICS RESPONSE ............................... 1530
Moti Fridman 

 

PROBABILISTIC PHASE CONTROL FOR COHERENT BEAM COMBINING.................................................. 1532
Henrik Tünnermann ; Akira Shirakawa 

 

POLARIZATION-MAINTAINING, DUAL-WAVELENGTH, DUAL-COMB MODE-LOCKED 
FIBER LASER................................................................................................................................................................. 1534

Ruliu Wang ; Xin Zhao ; Weinan Bai ; Jie Chen ; Yingling Pan ; Zheng Zheng 
 

TIMING STABILIZATION OF SOLID-STATE, YB-BASED LASER SYSTEM.................................................... 1536
Stefano Valente ; Anne-Laure Calendron ; Joachim Meier ; Emma Kueny ; Hüseyin Çankaya ; Nicholas H. Matlis 
; Giovanni Cirmi ; Franz Kärtner 

 

EXTENSION OF THE STABLE OPERATION OF AN ALL POLARIZATION MAINTAINING 
MODE-LOCKED FIBER LASER ................................................................................................................................. 1538

Hanieh Afkhamiardakani ; Mehran Tehrani ; Jean-Claude Diels 
 

PULSE-CHIRP INSTABILITY AND ISSUES FOR ITS MEASUREMENT ............................................................ 1540
Rana Jafari ; Rick Trebino 

 

ULTRAFAST BROADBAND PHOTODETECTORS BASED ON THREE-DIMENSIONAL DIRAC 
SEMIMETAL CD3AS2................................................................................................................................................... 1542

Jiawei Lai ; Qinsheng Wang ; Cai-Zhen Li ; Shaofeng Ge ; Jin-Guang Li ; Wei Lu ; Xuefeng Liu ; Junchao Ma ; 
Da-Peng Yu ; Zhi-Min Liao ; Dong Sun 

 

ULTRALOW-NOISE AND AGILE MICROWAVE SYNTHESIZER BASED ON A 
FEMTOSECOND MODE-LOCKED FIBER LASER ................................................................................................. 1544

Juan Wei ; Dohyeon Kwon ; Shilong Pan ; Jungwon Kim 
 

SIMPLIFIED PRE-CHARACTERIZATION OF CHIRPED PULSES IN SINGLE-SHOT 
SUPERCONTINUUM SPECTRAL INTERFEROMETRY........................................................................................ 1546

Dinhduy Tran Vu ; Dogeun Jang ; Ki-Yong Kim 
 

OPTICAL REPETITION RATE LOCKING OF ULTRAFAST SESAM-BASED YB-DOPED ALL-
FIBER OSCILLATOR FOR HIGH INTENSITY OPCPA SYSTEMS...................................................................... 1548

K. Madeikis ; K. Viskontas ; R. Danilevicius ; T. Bartulevicius ; L. Veselis ; A. Michailovas ; N. Rusteika 
 

FEMTOSECOND LASER DELIVERY AND COUPLING VIA DUAL HOLLOW-CORE ANTI-
RESONANT FIBER ........................................................................................................................................................ 1550

Huang Xiaosheng ; Jie Ma ; Dingyuan Tang ; Yoo Seongwoo 
 

DUAL-COMB SPECTRALLY ENCODED CONFOCAL MICROSCOPY .............................................................. 1552
Pingping Feng ; Jiqiang Kang ; Sisi Tan ; Xi Zhou ; Chi Zhang ; Kenneth K. Y. Wong 

 

AN ABERRATION-FREE ULTRAFAST OPTICAL OSCILLOSCOPE WITH LARGE 
TEMPORAL WINDOW ................................................................................................................................................. 1554

Liao Chen ; Yuhua Duan ; Xi Zhou ; Chi Zhang ; Xinliang Zhang 
 

HIGH-SPEED "MULTI-GRID" PULSE-RETRIEVAL ALGORITHM FOR FREQUENCY-
RESOLVED OPTICAL GATING ................................................................................................................................. 1556

Rana Jafari ; Rick Trebino 
 

ULTRAFAST COHERENT HOLE TRANSFER IN NON-FULLERENE OPV BLENDS ...................................... 1558
Rui Wang ; Chunfeng Zhang ; Zhiguo Zhang ; Yongfang Li ; Xiaoyong Wang ; Min Xiao 

 

MODE-LOCKED ALL-FIBER LASER USING TWO-DIMENSIONAL PEROVSKITE IN C AND L 
BAND................................................................................................................................................................................ 1560

Seongjing Hong ; Ferdinand Lédée ; Jaedoek Park ; Sanggwon Song ; Dong-Il Yeom ; Emmanuelle Deleporte ; 
Kyunghwan Oh 

 

SCALING OF HIGH REPETITION RATE MODE-LOCKED TM-DOPED FIBER LASERS ............................. 1562
Junjie Zeng ; Ahmet E. Akosman ; Michelle Y. Sander 

 

COMPACT HIGH AVERAGE POWER HIGH ENERGY CPA LASER SYSTEM BASED ON YB 
FIBER SEEDER AND YB:YAG AMPLIFIER ............................................................................................................ 1564

L. Veselis ; T. Bartulevicius ; K. Madeikis ; R. Danilevicius ; A. Michailovas ; N. Rusteika 
 

SOLITON MOLECULE VIBRATION IN MODE-LOCKED FIBER LASERS....................................................... 1566
Yiyang Luo ; Yang Xiang ; Tao Liu ; Bowen Liu ; Zhijun Yan ; Yingxiong Qin ; Qizhen Sun ; Xiahui Tang 

 

FOUR-PRISM-PUMPED ALL-GOLD-MIRROR FEMTOSECOND OPTICAL PARAMETRIC 
OSCILLATOR BASED ON AN YB-DOPED FIBER LASER .................................................................................... 1568

Jun Zhao ; Jintao Fan ; Chenglin Gu ; Wu Liu ; Chingyue Wang ; Minglie Hu 
 

GENERATION OF A CEO-STABILIZED OPTICAL FREQUENCY COMB WITH 
PROGRAMMABLE SUB-MHZ FSR USING SPECTRAL SELF-IMAGING ......................................................... 1570

Mohamed Seghilani ; Xiao-Zhou Li ; Reza Maram ; Luis Romero Cortés ; José Azaña 
 

21-FS KERR-LENS MODE-LOCKED YB:CAYALO4 LASER ................................................................................. 1572
Jie Ma ; Xiaodong Xu ; Deyuan Shen ; Dingyuan Tang 

 



CONTINUOUS GENERATION OF ULTRAFAST ARBITRARY OPTICAL WAVEFORM WITH A 
REPETITION RATE EXCEEDING 100 THZ ............................................................................................................. 1574

C. Ohae ; T. Gavara ; K. Minoshima ; M. Katsuragawa 
 

DISSIPATIVE KERR SOLITON MODE-LOCKING AND BREATHER STATES IN 19 GHZ SI3N4 
MICRORESONATOR.................................................................................................................................................... 1576

W.-T. Wang ; A. Kumar ; J.-H. Yang ; M. Yu ; D.-L. Kwong ; C.-W. Wong 
 

MULTIPLEXED SIGNAL RECOVERY FOR ULTRAFAST WAVEFORM MEASUREMENT.......................... 1578
Daniel J. Kane ; Andrei B. Vakhtin 

 

TIGHTLY SYNCHRONIZED TWO-COLOR FEMTOSECOND SOURCE BASED ON LOW-
NOISE SPM-ENABLED SPECTRAL SELECTION................................................................................................... 1580

Yi Hua ; Gengji Zhou ; Wei Liu ; Franz X. Kärtner ; Guoqing Chang 
 

TEMPORAL SUPER-RESOLUTION .......................................................................................................................... 1582
Moti Fridman 

 

PHASE LOCK IN FOUR-WAVE RAMAN MIXING IN THE NEAR-INFRARED REGION ............................... 1584
Yuta Nakano ; Totaro Imasaka 

 

ULTRALARGE DISPERSION OF MICROWAVE SIGNALS .................................................................................. 1586
Jilong Li ; Yan Zheng ; Yitang Dai ; Feifei Yin ; Kun Xu 

 

PROGRESS TOWARDS FULL STABILIZATION OF AN INJECTION LOCKED 10GHZ CHIP-
SCALE MODE-LOCKED LASER ON INP ................................................................................................................. 1588

Michael E. Plascak ; Ricardo Bustos Ramirez ; Marcin Malinowski ; Jean-Etienne Tremblay ; Ashish Bhardwaj ; 
Gloria C. Hoefler ; Sasan Fathpour ; Ming C. Wu ; Peter J. Delfyett 

 

HARMONIC INJECTION LOCKING FOR A DIRECT OPTICAL TO RF LINK................................................. 1590
Ricardo Bustos Ramirez ; M. E. Plascak ; A. Bhardwaj ; G. E. Hoefler ; F. Kish ; Peter J. Delfyett 

 

PHOTONIC MEASUREMENT OF BROADBAND MICROWAVE BURSTS ........................................................ 1592
Yihan Li ; Naoya Kuse ; Martin E. Fermann 

 

4D PULSE SHAPING OF DISCRETIZED BEAM ARRAYS .................................................................................... 1594
Wei Liu ; Joseph Robinson ; Alan Fry ; Sergio Carbajo 

 

SPECTRALLY SAMPLED SECOND-HARMONIC INTERFEROMETRIC AUTOCORRELATION 
FOR 3.5 FS PULSE MEASUREMENT......................................................................................................................... 1596

Heng-Jia Liu ; An-Chia Hsu ; Chung-Lo Chen ; Shang-Da Yang 
 

DIRECTLY DETERMINING THE COEFFICIENT OF THERMAL EXPANSION OF HIGH-
POWER LIGHT-EMITTING DIODES BY OPTICAL COHERENCE TOMOGRAPHY ..................................... 1598

Ting-Wei Yeh ; Chun-Yang Chou ; Chun-Ying Huang ; Yung-Chi Yao ; Yi-Kai Haung ; Meng-Tsan Tsai ; Ya-Ju 
Lee 

 

A FAST, ACCURATE AND WIDELY APPLICABLE COMPUTER ALGORITHM FOR 
ESTIMATING LAYER NUMBER OF TWO-DIMENSIONAL MATERIALS ........................................................ 1600

Seungwan Cho ; Jekwan Lee ; Soohyun Park ; Hyemin Bae ; Minji Noh ; Beom Kim ; Chihun In ; Seung Hoon 
Yang ; Sooun Lee ; Seung Young Seo ; Jehyun Kim ; Chul-Ho Lee ; Wooyoung Shim ; Moon-Ho Jo ; Dohun Kim ; 
Hyunyong Choi 

 

CHARACTERIZING CHROMATIC DISPERSION OF MULTIPLE FEW-MODE FIBERS USING 
BIDIRECTIONAL OTDR TECHNIQUE ..................................................................................................................... 1602

Huiyuan Liu ; Haoshuo Chen ; Jiaxiong Li ; Nicolas K. Fontaine ; Roland Ryf ; Guifang Li 
 

THE RELIABILITY ASSESSMENT OF INTERFEROMETRIC FIBER OPTICAL GYROSCOPES 
BASED ON BAYESIAN ESTIMATION....................................................................................................................... 1604

Kun Ma ; Jing Jin ; Jing Ma ; Ningfang Song 
 

USING TWO-PHOTON ABSORPTION PULSED-LASER EXCITATION TO SIMULATE 
RADIATION EFFECTS IN MICROELECTRONICS ................................................................................................ 1606

Joel M. Hales ; Ani Khachatrian ; Stephen Buchner ; Nicolas J-H. Roche ; Jeffrey Warner ; Veronique Ferlet-
Cavrois ; Dale Mcmorrow 

 

SIMULTANEOUS IDENTIFICATION OF SIZE AND COMPLEX REFRACTIVE INDEX OF A 
SINGLE MICROBEAD VIA MIE SCATTERING...................................................................................................... 1608

Ben Mills ; James A. Grant-Jacob ; Bharat Pant ; Daniel J. Heath ; Peter Horak ; Matthew Loxham ; Robert W. 
Eason 

 

AN BROADBAND TERAHERTZ METAMATERIAL FILTER BASED ON MULTIPLEXED 
METALLIC BAR RESONATORS ................................................................................................................................ 1610

Zijie Dai ; Jing Yang ; Qiang Su ; Pengfei Qi ; Dan Lu ; Cheng Gong ; Lu Sun ; Weiwei Liu 
 

BROADBAND WAVELENGTH TUNABLE MODE-LOCKED TM-DOPED FIBER LASER BASED 
ON CARBON NANOTUBES ......................................................................................................................................... 1612

B. Fu ; S. A. Hussain ; G. Soavi ; B. Yao ; D. Popa ; A. C. Ferrari 
 

A RAMAN SPECTROSCOPY AND OPTICAL MICROSCOPY SYSTEM FOR STUDIES AT LOW 
TEMPERATURES AND HIGH MAGNETIC FIELDS .............................................................................................. 1614

T.A. Sayles ; D. Snow ; T. Mamedov ; M. Eby ; S. Spagna 
 



GENERATION OF WAVELENGTH- AND ORBITAL-ANGULAR-MOMENTUMTUNABLE 
VORTEX BEAM IN YB:CALGO LASER ................................................................................................................... 1616

Yijie Shen ; Mali Gong 
 

ULTRA-THIN FILMS WITH EU3+ IONS FOR PROBING EFFECTS OF LOCAL ENVIRONMENT ................ 1618
A. Bullock ; M. Clemmons ; M. Shahabuddin ; S. Mashhadi ; C. Yang ; C.E. Bonner ; N. Noginova 

 

A NOVEL SCHEME BASED ON COMPOSITE FRAME AND CORRELATION FOR OTN FIBER 
LINK IN-SERVICE MONITORING ............................................................................................................................ 1620

Jinhao Du ; Yan Zhang ; Zhiliang Ren ; Xue Chen 
 

REAL-TIME LOOP GAIN AND BANDWIDTH MEASUREMENT OF PLL FOR MODE-LOCKED 
LASER IN FULL FREQUENCY RANGE.................................................................................................................... 1622

Dong Hou ; Jie Tian ; Fuyu Sun ; Qingsong Bai ; Haoyuan Lu ; Jianye Zhao 
 

PRECISION VISIBLE COMB FROM AN ER FIBER LASER ................................................................................. 1624
Antoine Rolland ; Peng Li ; Marco Cassinerio ; Jie Jiang ; Martin Fermann 

 

HIGH-PERFORMANCE AND COST-EFFECTIVE C-OTDR EMPLOYING POLARIZATION 
INDEPENDENT COHERENT DETECTION .............................................................................................................. 1626

Yan Zhao ; Tao Yang ; Ke Yan ; Zhiliang Ren ; Xue Chen 
 

NON-MECHANICAL BEAM-STEER LIDAR SYSTEM BASED ON SWEPT-LASER SOURCE ....................... 1628
Yuyao Zhai ; Qingwen Liu ; He Li ; Dian Chen ; Zuyuan He 

 

COMPUTATION OF REFRACTIVE INDEX AND OPTICAL PARAMETERS FOR STRETCHED 
POLYMER FILMS ......................................................................................................................................................... 1630

Jung-Gu Lim ; Keumcheol Kwak ; Jang-Kun Song 
 

DUAL-CHIRPED OPA BASED PUMPING SOURCE FOR GENERATION MULTICYCLE 
TUNABLE TERAHERTZ PULSES .............................................................................................................................. 1632

György Tóth ; József András Fülöp ; Máté Baditz ; János Hebling 
 

SINGLE-CYCLE ATTOSECOND PULSE GENERATION BY THOMSON SCATTERING OF 
TERAHERTZ PULSES .................................................................................................................................................. 1634

György Tóth ; Zoltán Tibai ; Ashutos Sharma ; József András Fülöp ; János Hebling 
 

EFFICIENT SEMICONDUCTOR SOURCE OF MULTICYCLE TERAHERTZ PULSES USING 
INTENSITY-MODULATED PUMP ............................................................................................................................. 1636

Gy. Tóth ; P. S. Nugraha ; G. Krizsán ; M. I. Mechler ; Gy. Polónyi ; J. Hebling ; J. A. Fülöp 
 

A CONTINUOUSLY TUNABLE OPTICAL FILTER SYSTEM IN BROAD SPECTRAL RANGE ..................... 1638
Mi-Yun Jeong 

 

NANO-MEMBRANE BASED PLASMONIC DEVICES FOR SURFACE-ENHANCED INFRARED 
ABSORPTION GAS SENSING ..................................................................................................................................... 1640

Xinyuan Chong ; Yujing Zhang ; Ki-Joong Kim ; Erwen Li ; Paul R. Ohodnicki ; Chih-Hung Chang ; Alan X. 
Wang 

 

DETECTION OF O18 AND D ISOTOPES IN WATER VAPOR USING A FIBER-COUPLED 
TUNABLE DIODE LASER ABSORPTION SPECTROSCOPY MULTI-PASS CELL........................................... 1642

Allan Chang ; Ate Visser ; Erik Oerter ; Tiziana Bond 
 

28GBPS PAM4 60GHZ RADIO OVER FIBER SYSTEM BY INJECTION LOCKING TWO-TONE 
LIGHT TO DIRECTLY-MODULATED LASER ........................................................................................................ 1644

Guo-Wei Lu ; Ruben S. Luís ; Hiroyuki Toda ; Jiabin Cui ; Takahide Sakamoto ; Hongxiang Wang ; Yuefeng Ji ; 
Naokatsu Yamamoto 

 

VISIBLE TO MID-INFRARED SUPERCONTINUUM GENERATION USING A GAS-FILLED 
HOLLOW-CORE FIBER............................................................................................................................................... 1646

Md. Selim Habib ; Christos Markos ; A. Isa Adamu ; J. E. Antonio-Lopez ; Rodrigo Amezcua-Correa 
 

PHOTON-PAIR GENERATION AND QUANTUM-CLASSICAL CORRESPONDENCE IN 
NONLINEAR NANOSTRUCTURES............................................................................................................................ 1648

Andrey A. Sukhorukov 
 

PHOTON PAIR GENERATION ON A SILICON CHIP USING NANOPHOTONIC 
PERIODICALLY-POLED LITHIUM NIOBATE WAVEGUIDES........................................................................... 1650

Ashutosh Rao ; Nima Nader ; Martin J. Stevens ; Thomas Gerrits ; Omar S. Magaña-Loaiza ; Guillermo F. 
Camacho-González ; Jeff Chiles ; Amirmahdi Honardoost ; Marcin Malinowski ; Richard Mirin ; Sasan Fathpour 

 

A NANOPHOTONIC PLATFORM INTEGRATING QUANTUM MEMORIES AND SINGLE 
RARE-EARTH IONS...................................................................................................................................................... 1652

Tian Zhong ; Jonathan M. Kindem ; Jake Rochman ; John G. Bartholomew ; Andrei Faraon 
 

TAILORING RADIATIVE EMISSION IN INTEGRATED QUANTUM LIGHT SOURCES ............................... 1654
A. Fiore ; D. Pellegrino ; M. Cotrufo ; E. Verhagen ; R. Johne ; M. Petruzzella ; F.M. Pagliano ; F.W.M. Van 
Otten 

 



DIAMOND COLOR CENTER INTEGRATION WITH A SILICON CARBIDE PHOTONICS 
PLATFORM .................................................................................................................................................................... 1656

Marina Radulaski ; Yan-Kai Tzeng ; Jingyuan Linda Zhang ; Hitoshi Ishiwata ; Konstantinos G. Lagoudakis ; 
Constantin Dory ; Kevin A. Fischer ; Yousif A. Kelaita ; Shuo Sun ; Peter C. Maurer ; Kassem Alassaad ; Gabriel 
Ferro ; Zhi-Xun Shen ; Nicholas A. Melosh ; Steven Chu ; Jelena Vuckovic 

 

COVALENT DEFECTS OF CARBON NANOTUBES: ROOM TEMPERATURE, 1.5 µM SINGLE 
PHOTON EMITTERS FOR INTEGRATED PHOTONICS ...................................................................................... 1658

Han Htoon 
 

ADVANCED MICROWAVE PHOTONICS APPLICATIONS AND ROUTES TO HYBRID 
INTEGRATION .............................................................................................................................................................. 1660

Richard Desalvo ; Anthony Klee ; Charles Middleton ; Kristina Bagnell ; Elliott Grafer ; Alex Cramer 
 

INTEGRATED MICROWAVE PHOTONICS FOR 5G ............................................................................................. 1661
Chris Roeloffzen ; Ilka Visscher ; Caterina Taddei ; Dimitri Geskus ; Ruud Oldenbeuving ; Jörn Epping ; Roelof 
Bernardus Timens ; Paul Van Dijk ; René Heideman ; Marcel Hoekman ; Robert Grootjans ; Laurens Bliek ; 
Sander Wahls ; Michel Verhaegen 

 

FAST AND BROADBAND SOI PHOTONIC INTEGRATED MICROWAVE PHASE SHIFTER ....................... 1663
G. Serafino ; C. Porzi ; M. Sans ; F. Falconi ; S. Pinna ; V. Sorianello ; J.E. Mitchell ; M. Romagnoli ; A. Bogoni ; 
P. Ghelfi 

 

AUTOMATED INITIALIZATION OF RECONFIGURABLE SILICON-NITRIDE (SINX) FILTERS ................ 1665
Siva S. Yegnanarayanan ; Ryan T. Maxson ; Cheryl Sorace-Agaskar ; Dave Kharas ; Gregory Steinbrecher ; Paul 
W. Juodawlkis 

 

INTEGRATED MICROWAVE PHOTONIC COMPONENT TECHNOLOGIES .................................................. 1667
Jonathan Klamkin ; Yuan Liu ; Bowen Song ; Fengqiao Sang ; Brandon Isaac 

 

SCALABLE ON-CHIP GENERATION AND COHERENT CONTROL OF COMPLEX OPTICAL 
QUANTUM STATES ...................................................................................................................................................... 1669

Piotr Roztocki ; Michael Kues ; Christian Reimer ; Luis Romero Cortés ; Stefania Sciara ; Benjamin Wetzel ; 
Yanbing Zhang ; Alfonso Cino ; Sai T. Chu ; Brent E. Little ; David J. Moss ; Lucia Caspani ; José Azaña ; 
Roberto Morandotti 

 

MONOLITHIC SOURCE OF ENTANGLED PHOTONS WITH INTEGRATED PUMP 
REJECTION .................................................................................................................................................................... 1671

Cale M. Gentry ; Omar S. Magaña-Loaiza ; Mark T. Wade ; Fabio Pavanello ; Thomas Gerrits ; Sen Lin ; Jeffrey 
M. Shainline ; Shellee D. Dyer ; Sae Woo Nam ; Richard P. Mirin ; Miloš A. Popovic 

 

UNIDIRECTIONAL FREQUENCY CONVERSION IN SILICON-BASED DOUBLE-RING 
MICRORESONATOR.................................................................................................................................................... 1673

Mikkel Heuck ; Yunhong Ding ; Lars Hagedorn Frandsen ; Jacob Gade Koefoed ; Jesper Bjerge Christensen ; 
Karsten Rottwitt 

 

PHOTONIC INTEGRATED CIRCUITS FOR MICROWAVE SIGNAL GENERATION AND 
PROCESSING ................................................................................................................................................................. 1675

Jianping Yao 
 

MICROCOMB ENGINE FOR MICROWAVE PHOTONICS................................................................................... 1677
Xiaoxiao Xue ; Xiaoping Zheng ; Andrew M. Weiner 

 

INJECTION LOCKING OF DISSIPATIVE KERR SOLITONS............................................................................... 1679
Wenle Weng ; Erwan Lucas ; Hairun Guo ; Grigory Lihachev ; Valery E. Lobanov ; Michael L. Gorodetsky ; 
Tobias J. Kippenberg 

 

ULTRA-COMPACT OPTICAL TRUE TIME DELAY LINES FEATURING FISHBONE-LIKE 
ONE-DIMENSIONAL PHOTONIC CRYSTAL WAVEGUIDE................................................................................ 1681

Chi-Jui Chung ; Xiaochuan Xu ; Gencheng Wang ; Zeyu Pan ; Ray T. Chen 
 

PLASMONICS FOR RF PHOTONICS ........................................................................................................................ 1683
Juerg Leuthold ; Yannick Salamin ; Romain Bonjour ; Arne Josten ; Benedikt Baeuerle ; Alexander Dorodny ; 
Yuriy Fedoryshyn ; Ping Ma ; Delwin L. Elder ; Maurizio Burla ; Larry R. Dalton 

 

INFRARED ASTRONOMICAL SPECTROSCOPY FOR RADIAL VELOCITY MEASUREMENTS 
WITH 10 CM/S PRECISION ......................................................................................................................................... 1686

A. J. Metcalf ; C. Bender ; S. Blakeslee ; W. Brand ; D. Carlson ; S. A. Diddams ; C. Fredrick ; S. Halverson ; F. 
Hearty ; D. Hickstein ; J. Jennings ; S. Kanodia ; K. Kaplan ; E. Lubar ; S. Mahadevan ; A. Monson ; J. Ninan ; C. 
Nitroy ; S. Papp ; L. Ramsey ; P. Robertson ; A. Roy ; C. Schwab ; K. Srinivasan ; G. K. Stefansson ; R. Terrien 

 

SECOND-HARMONIC GENERATION IN NANOPHOTONIC PPLN WAVEGUIDES WITH 
ULTRAHIGH EFFICIENCIES ..................................................................................................................................... 1688

Cheng Wang ; Carsten Langrock ; Alireza Marandi ; Marc Jankowski ; Mian Zhang ; Boris Desiatov ; Martin M. 
Fejer ; Marko Loncar 

 

ROOM-TEMPERATURE THZ HIGH HARMONICS GENERATION IN GRAPHENE ...................................... 1690
H. A. Hafez ; S. Kovalev ; J.-C. Deinert ; Z. Mics ; B. Green ; N. Awari ; M. Chen ; S. Germanskiy ; Z. Wang ; K.-
J. Tielrooij ; Z. Liu ; Z. Chen ; A. Narita ; K. Müllen ; M. Bonn ; M. Gensch ; D. Turchinovich 

 



CHIP-SCALE DUAL-COMB SOURCE USING A BREATHING SOLITON WITH AN 
INCREASED RESOLUTION ........................................................................................................................................ 1692

Peicheng Liao ; Kaiheng Zou ; Changjing Bao ; Arne Kordts ; Maxim Karpov ; Martin H. P. Pfeiffer ; Lin Zhang ; 
Yinwen Cao ; Ahmed Almaiman ; Fatemeh Alishashi ; Amirhossein Mohajerin-Ariaei ; Ahmad Fallahpour ; Moshe 
Tur ; Tobias J. Kippenberg ; Alan E. Willner 

 

210-W ULTRAFAST THIN-DISK LASER OSCILLATOR IN AIR ENABLED BY NEGATIVE 
NONLINEARITIES FROM CASCADED X(2) PROCESSES...................................................................................... 1694

F. Saltarelli ; A. Diebold ; I. J. Graumann ; C. R. Phillips ; U. Keller 
 

PULSE-COMPRESSION DOWN TO 50 FS OF FEMTOSECOND UV LASER USING INHIBITED-
COUPLING HOLLOW-CORE PCF............................................................................................................................. 1696

M. Chafer ; M. Maurel ; F. Amrani ; B. Debord ; C. Honninger ; F. Gerome ; E. Mottay ; F. Benabid 
 

DEMONSTRATION OF A 50 GB/S ALL-SILICON WAVEGUIDE PHOTODETECTOR FOR 
PHOTONIC INTEGRATION ........................................................................................................................................ 1698

Meer Sakib ; Jie Sun ; Ranjeet Kumar ; Jeffrey Driscoll ; Kitty Yeung ; Haisheng Rong 
 

55GHZ EAM BANDWIDTH AND BEYOND IN INP ACTIVE-PASSIVE PHOTONIC 
INTEGRATION PLATFORM....................................................................................................................................... 1700

M. Trajkovic ; F. Blache ; H. Debregeas ; L. M. Augustin ; E. Den Haan ; K. A. Williams ; X. J. M. Leijtens 
 

INDIVIDUAL ERBIUM DOPANTS AS A SOURCE OF SINGLE PHOTONS IN THE TELECOM 
BAND................................................................................................................................................................................ 1702

Alan M. Dibos ; Mouktik Raha ; Christopher M. Phenicie ; Jeff D. Thompson 
 

DEMONSTRATION OF SINGLE-END ADAPTIVE OPTICS COMPENSATION FOR 
EMULATED TURBULENCE IN A BI-DIRECTIONAL 10-MBITS/S PER CHANNEL FREE-
SPACE QUANTUM COMMUNICATION LINK USING ORBITAL-ANGULAR-MOMENTUM 
ENCODING ..................................................................................................................................................................... 1704

Cong Liu ; Kai Pang ; Jiapeng Zhao ; Long Li ; Yifan Zhao ; Jing Du ; Yongxiong Ren ; Guodong Xie ; Zhe Zhao ; 
Haoqian Song ; Hao Song ; Runzhou Zhang ; Yinwen Cao ; Seyed M. H. Rafsanjani ; Robert W. Boyd ; Moshe Tur 
; Jeffrey H. Shapiro ; Alan E. Willner 

 

TWO-PHOTON INTERFERENCE AND ENTANGLEMENT CONTROL VIA 
RECONFIGURABLE QUANTUM FREQUENCY PROCESSOR ............................................................................ 1706

Hsuan-Hao Lu ; Joseph M. Lukens ; Nicholas A. Peters ; Brian P. Williams ; Andrew M. Weiner ; Pavel Lougovski 
 

LARGE-SCALE INTEGRATION OF MULTIDIMENSIONAL QUANTUM PHOTONICS 
CIRCUITS ON SILICON ............................................................................................................................................... 1708

J. Wang ; S. Paesani ; Y. Ding ; R. Santagati ; P. Skrzypczyk ; A. Salavrakos ; J. Tura ; R. Augusiak ; L. 
Mancinska ; D. Bacco ; D. Bonneau ; J. Silverstone ; Q. Gong ; A. Acín ; K. Rottwitt ; L. Oxenlowe ; J. O'brien ; 
A. Laing ; M. Thompson 

 

INTERACTING POLARITON FLUIDS IN A MONOLAYER OF TUNGSTEN DISULFIDE .............................. 1710
Fábio Barachati ; Antonio Fieramosca ; Soroush Hafezian ; Jie Gu ; Biswanath Chakraborty ; Dario Ballarini ; 
Ludvik Martinu ; Vinod Menon ; Daniele Sanvitto ; Stéphane Kéna-Cohen 

 

DIRECT ELECTRIC-FIELD SAMPLED INFRARED SPECTROSCOPY FROM 3 TO 25 µM........................... 1712
A. Kowligy ; H. Timmers ; A. Lind ; U. Elu ; F.C. Cruz ; P. G. Schunemann ; J. Biegert ; S. Diddams 

 

EXPERIMENTAL REALIZATION OF HIGH DIMENSIONAL SYNTHETIC LATTICES IN 
PLANAR PHOTONIC STRUCTURES ........................................................................................................................ 1714

Lukas J. Maczewsky ; Kai Wang ; Alexander A. Dovgiy ; Andrey E. Miroshnichenko ; Alexander Moroz ; Max 
Ehrhardt ; Matthias Heinrich ; Demetrios N. Christodoulides ; Alexander Szameit ; Andrey A. Sukhorukov 

 

BACKWARDS LASING IN ATMOSPHERIC AIR FROM ARGON ....................................................................... 1716
Arthur Dogariu ; Richard B. Miles 

 

MICRO-SCALE FUSION IN DENSE NANOWIRE ARRAYS IRRADIATED BY FEMTOSECOND 
LASER PULSES OF RELATIVISTIC INTENSITY ................................................................................................... 1718

Chase Calvi ; Alden Curtis ; James Tinsley ; Reed Hollinger ; Vural Kaymak ; Alexander Pukhov ; Shoujun Wang 
; Alex Rockwood ; Yong Wang ; Vyacheslav N. Shlyaptsev ; Jorge J. Rocca 

 

512-ELEMENT ACTIVELY STEERED SILICON PHASED ARRAY FOR LOW-POWER LIDAR ................... 1720
Steven A. Miller ; Christopher T. Phare ; You-Chia Chang ; Xingchen Ji ; Oscar A. Jimenez Gordillo ; Aseema 
Mohanty ; Samantha P. Roberts ; Min Chul Shin ; Brian Stern ; Moshe Zadka ; Michal Lipson 

 

OPTICAL PALEOTHERMOMETRY USING NACRE ............................................................................................. 1722
Jad Salman ; Alireza Shahsafi ; Chang-Yu Sun ; Steve Weibel ; Chris Draves ; Michel Frising ; Bradley S. 
Gundlach ; Yuzhe Xiao ; Gabor Kemeny ; Pupa Gilbert ; Mikhail A. Kats 

 

FUNDAMENTAL EFFICIENCY LIMIT OF LEAD IODIDE PEROVSKITE SOLAR CELLS ............................ 1724
Luis M. Pazos-Outón ; T. Patrick Xiao ; Eli Yablonovitch 

 

AN ADAPTIVE EXCITATION SOURCE FOR MULTIPHOTON IMAGING ....................................................... 1726
Bo Li ; Mengran Wang ; Chunyan Wu ; Kriti Charan ; Chris Xu 

 

MICRON-SIZED LASER PARTICLES FOR MASSIVELY MULTIPLEXED CELLULAR 
LABELLING AND TRACKING ................................................................................................................................... 1728

Nicola Martino ; Sheldon J. J. Kwok ; Andreas C. Liapis ; Sarah Forward ; Sun-Joo Jang ; Seok-Hyun Yun 
 



OBLIQUE SINGLE-MOLECULE NANOSCOPY FOR THICK BIOLOGICAL SAMPLES ................................ 1730
Jeongmin Kim ; Michal Wojcik ; Yuan Wang ; Ke Xu ; Xiang Zhang 

 

90DB SENSITIVITY IN A CHIP-SCALE SWEPT-SOURCE OPTICAL COHERENCE 
TOMOGRAPHY SYSTEM ............................................................................................................................................ 1732

Michael S. Eggleston ; Flavio Pardo ; Cristian Bolle ; Bob Farah ; Nicolas Fontaine ; Hugo Safar ; Mark 
Cappuzzo ; C. Pollock ; David J. Bishop ; Mark P. Earnshaw 

 

CLADDING WAVEGUIDES IN AMINOACID CRYSTAL: FABRICATION AND SECOND 
HARMONIC GENERATION ........................................................................................................................................ 1734

G. F. B. Almeida ; R. J. Matins ; J. P. Siqueira ; J. M. P. Almeida ; J. J. Rodrigues ; C. R. Mendonça 
 

OPTOTHERMAL NANOSCISSORS FOR VERSATILE LOW-POWER PATTERNING OF 
ATOMIC-THIN TWO-DIMENSIONAL MATERIALS ............................................................................................. 1736

Jingang Li ; Linhan Lin ; Xiaolei Peng ; Yuebing Zheng 
 

LASER DIRECT WRITING OF WAVEGUIDES IN FLEXIBLE GLASS AND ULTRAFAST 
VISUALIZATION OF ITS DYNAMICS VIA TIME-RESOLVED INTERFEROMETRY .................................... 1738

Garima C. Nagar ; Dennis Dempsey ; James S. Sutherland ; Rostislav I. Grynko ; Bonggu Shim 
 

FEMTOSECOND-LASER ABLATION OF MONOLAYER TUNGSTEN DISELENIDE (WSE2) ON 
SAPPHIRE ....................................................................................................................................................................... 1740

Yu-Ling Chen ; Ya-Hsin Tseng ; Yen-Chun Chen ; Wen-Hao Chang ; Tsing-Hua Her ; Chih-Wei Luo 
 

FEMTOSECOND LASER-COLORIZED ITO FILMS FOR BLUE LIGHT ATTENUATION AND 
IMAGE SCREENING..................................................................................................................................................... 1742

Ya-Hsin Tseng ; Hung Yang ; Chih-Wei Luo 
 

FREE-SPACE OPTICAL SWITCHING OF GST PHASE-CHANGE THIN FILMS VIA 1550 NM 
LIGHT .............................................................................................................................................................................. 1744

Gary A. Sevison ; Joshua A. Burrow ; Andrea Aboujaoude ; Matthew Mircovich ; Andrew Sarangan ; Joshua 
Hendrickson ; Imad Agha 

 

GRAPHENE/III-V HYBRID DIODE OPTICAL MODULATOR ............................................................................. 1746
Ruizhe Yao ; Bowen Zheng ; Hyun Kum ; Yunjo Kim ; Sanghoon Bae ; Jeehwan Kim ; Hualiang Zhang ; Wei Guo 

 

LONG-LIVED QUANTUM EMITTERS IN HBN-WSE2VAN-DER-WAALS 
HETEROSTRUCTURES ............................................................................................................................................... 1748

Jakob Wierzbowski ; Malte Kremser ; Christian Straubinger ; Florian Sigger ; Julian Klein ; Michael Kaniber ; 
Kai Müller ; Jonathan J. Finley 

 

MODE-SWITCHING PHENOMENA IN PERIODIC INGAN-BASED HEXAGON MICROCAVITY 
ARRAY............................................................................................................................................................................. 1750

Chia-Yen Huang ; Tzu-Ying Dai ; Jing-Jie Lin ; Tsu-Chi Chang ; Che-Yu Liu ; Kuo-Bin Hong ; Tien-Chang Lu ; 
Hao-Chung Kuo 

 

FREQUENCY-DOUBLED WAFER-FUSED 638 NM VECSEL WITH AN OUTPUT POWER OF 5.6 
W ....................................................................................................................................................................................... 1752

Emmi Kantola ; Tomi Leinonen ; Antti Rantamäki ; Mircea Guina ; Alexei Sirbu ; Vladimir Iakovlev 
 

VCSEL AMPLIFIER WITH HIGH POWER AND NARROW DIVERGENCE APPLYING A 
FOLDED WAVEGUIDE LAYOUT .............................................................................................................................. 1754

Mizuki Morinaga ; Xiaodong Gu ; Keisuke Shimura ; Masanori Nakahama ; Fumio Koyama 
 

1.5 µM GAINASP STRIPE LASER COMPARISON BETWEEN INP SUBSTRATE AND 
DIRECTLY BONDED INP/SI SUBSTRATE ............................................................................................................... 1756

Periyanayagam Gandhi Kallarasan ; Naoki Kamada ; Yuya Onuki ; Kazuki Uchida ; Hirokazu Sugiyama ; Xu Han 
; Natsuki Hayasaka ; Masaki Aikawa ; Kazuhiko Shimomura 

 

A LARGE AREA MONOLAYER WS2LASER BASED ON SURFACE-EMITTING 
HETEROSTRUCTURE PHOTONIC CRYSTAL CAVITIES ................................................................................... 1758

Xiaochen Ge ; Momchil Minkov ; Xlullng Li ; Shanhul Fan ; Weidong Zhou 
 

HIGH-POWER DBR-FREE MEMBRANE SEMICONDUCTOR DISK LASERS .................................................. 1760
Zhou Yang ; David Follman ; Alexander R. Albrecht ; Paula Heu ; Garrett D. Cole ; Mansoor Sheik-Bahae 

 

DEMONSTRATION OF 1-µM-BAND SI-PHOTONICS-BASED QUANTUM DOT 
HETEROGENEOUS TUNABLE LASER .................................................................................................................... 1762

A. Matsumoto ; K. Akahane ; T. Umezawa ; N. Yamamoto ; H. Yamada ; T. Kita 
 

GENERATION OF CYLINDRICAL VECTOR BEAMS FROM VERTICAL-CAVITY SURFACE-
EMITTING LASER WITH OPTICAL FEEDBACK .................................................................................................. 1764

Yuki Nara ; Yuichi Kozawa ; Shunichi Sato 
 

FREQUENCY-DOUBLED VECSEL EMPLOYING A VOLUME BRAGG GRATING FOR 
LINEWIDTH NARROWING ........................................................................................................................................ 1766

Emmi Kantola ; Jussi-Pekka Penttinen ; Tomi Leinonen ; Sanna Ranta ; Mircea Guina 
 

TUNABLE EXTERNAL CAVITY QUANTUM CASCADE LASER USING INTRA-CAVITY OUT-
COUPLING...................................................................................................................................................................... 1768

Yohei Matsuoka ; Sven Peters ; Mykhaylo P. Semtsiv ; W. Ted Masselink 
 



SUPPRESSING HIGH ORDER TRANSVERSE MODES IN BROAD-AREA QUANTUM 
CASCADE LASERS ....................................................................................................................................................... 1770

Ron Kaspi ; Chi Yang ; Sanh Luong ; Timothy Bate ; Chunte Lu ; Timothy C. Newell ; Don Gianardi 
 

SIMULTANEOUS OSCILLATION OF TWO-COLOR LASER LIGHTS FROM A GAAS/ALGAAS 
COUPLED MULTILAYER CAVITY ........................................................................................................................... 1772

Yasuo Minami ; Xiangmeng Lu ; Naoto Kumagai ; Ken Morita ; Takahiro Kitada 
 

OPTICAL GAIN CHARACTERIZATION OF NANO-RIDGE AMPLIFIERS EPITAXIALLY 
GROWN ON A STANDARD SI WAFER ..................................................................................................................... 1774

Yuting Shi ; Bernardette Kunert ; Marina Baryshnikova ; Marianna Pantouvaki ; Joris Van Campenhout ; Dries 
Van Thourhout 

 

DEMONSTRATION OF A NOVEL TWO-SECTION DFB LASER ......................................................................... 1776
Gonghai Liu ; Gongyuan Zhao ; Qiaoyin Lu ; Weihua Guo 

 

FREE-STANDING III-V SEMICONDUCTOR MICRODISK LASER PARTICLES ............................................. 1778
Andreas C. Liapis ; Nicola Martino ; Sheldon J. J. Kwok ; Paul H. Dannenberg ; Dong-Hoon Jang ; Yong-Hee 
Lee ; Seok-Hyun Yun 

 

THE EFFECT OF TEMPERATURE ON THE DYNAMICAL STATES OF A TIME DELAYED 
MID-INFRARED QUANTUM CASCADE OSCILLATOR ....................................................................................... 1780

O. Spitz ; J. Wu ; S. Khanal ; M. Carras ; B. S. Williams ; C. W. Wong ; F. Grillot 
 

TEMPERATURE DEPENDENCE OF ELECTRICALLY INJECTED QUANTUM-DOT 
PHOTONIC-CRYSTAL SURFACE-EMITTING LASERS ....................................................................................... 1782

Ming-Yang Hsu ; Gray Lin ; Yu-Chen Chen ; Chien-Hung Pan 
 

DESIGN OPTIMIZATION FOR SEMICONDUCTOR LASERS WITH HIGH-ORDER SURFACE 
GRATINGS HAVING MULTIPLE PERIODS ............................................................................................................ 1784

Gaurav Jain ; Michael J. Wallace ; Qiaoyin Lu ; Wei-Hua Guo ; John F. Donegan 
 

GASB-BASED 2.7µM LASER DIODE WITH GAAS TOP CLADDING .................................................................. 1786
Timothy Bate ; Chunte Lu ; Robert Palomino ; Chi Yang ; Timothy C. Newell ; Sanh Luong ; Ron Kaspi 

 

HIGH PERFORMANCE GASB SUPERLUMINESCENT DIODES FOR TUNABLE LIGHT 
SOURCE AT 2 µM AND 2.55 µM.................................................................................................................................. 1788

Nouman Zia ; Jukka Viheriälä ; Eero Koivusalo ; Antti Aho ; Soile Suomalainen ; Mircea Guina 
 

ENHANCED PERFORMANCE OF 450 NM GAN LASER DIODES WITH AN OPTICAL 
FEEDBACK FOR HIGH BIT-RATE VISIBLE LIGHT COMMUNICATION ....................................................... 1790

M. Hosne M. Shamim ; M. A. Shemis ; Chao Shen ; Hassan M. Oubei ; Tien Khee Ng ; Boon S. Ooi ; M. Z. M. 
Khan 

 

COUPLING IN DENSELY INTEGRATED METALLO-DIELECTRIC NANOLASERS...................................... 1792
Suruj S. Deka ; Si Hui Pan ; Qing Gu ; Yeshaiahu Fainman ; Abdelkrim El Amili 

 

QOT ESTIMATION FOR UNESTABLISHED LIGHTPATHS USING ARTIFICIAL NEURAL 
NETWORKS.................................................................................................................................................................... 1794

Min Zhang ; Dong Fu ; Bo Xu ; Baojian Wu ; Kun Qiu 
 

COHERENT FREE-SPACE/FIBER L-BAND OPTICAL COMMUNICATION USING SELF-
INJECTION LOCKED INAS/INP QUANTUM-DASH LASER ................................................................................ 1796

M. A. Shemis ; E. Alkhazraji ; M. T. A. Khan ; A. M. Ragheb ; M.A. Esmail ; H. Fathallah ; S. Alshebeili ; M. Z. M. 
Khan 

 

PHASE NOISE OF DIODE LASER FREQUENCY COMB AND ITS IMPACT IN COHERENT 
COMMUNICATION SYSTEMS ................................................................................................................................... 1798

Mustafa Al-Qadi ; Govind Vedala ; Rongqing Hui 
 

SINGLE-STAGE PHASE-SENSITIVE AMPLIFIER BASED QUADRATURE DE-MULTIPLEXER 
FOR DE-AGGREGATING QAM SIGNALS INTO IN-PHASE AND QUADRATURE 
COMPONENTS............................................................................................................................................................... 1800

Jiabin Cui ; Guo-Wei Lu ; Hongxiang Wang ; Lin Bai ; Yuefeng Ji 
 

FEW-MODE EDFA BASED ALL-OPTICAL RELAYING SYSTEM FOR ATMOSPHERIC 
CHANNELS ..................................................................................................................................................................... 1802

Shanyong Cai ; Zhiguo Zhang ; Xue Chen 
 

DUAL-PHASE-CONJUGATION CODED DIGITAL MULTICARRIER TRANSMISSION FOR 
LONG-HAUL COHERENT OPTICAL SYSTEMS..................................................................................................... 1804

Takahiro Kodama ; Masanori Hanawa 
 

512-GBIT/S PAM-4 SIGNALS DIRECT-DETECTION USING SILICON PHOTONICS RECEIVER 
WITH VOLTERRA EQUALIZATION ........................................................................................................................ 1806

Yung Hsu ; Chun-Yen Chuang ; Liang-Yu Wei ; Chi-Wai Chow ; Xinru Wu ; Hon Ki Tsang ; Jyehong Chen ; 
Chien-Hung Yeh 

 

2-GBIT/S VISIBLE LIGHT MODULATION USING GAN-BASED PHOTONIC CRYSTAL LIGHT-
EMITTING DIODES WITHOUT PRE- AND POST-EMPHASIS ............................................................................ 1808

Zi-Xuan You ; Tung-Ching Lin ; Yu-Feng Yin ; Yung-Tsan Chen ; Hsuan-Yun Kao ; Cheng-Yi Huang ; Yu-Hong 
Lin ; Jian-Jang Huang 

 



SET-PARTITIONED QAM FAST-OFDM WITH REAL-VALUED ORTHOGONAL CIRCULANT 
MATRIX TRANSFORM PRE-CODING...................................................................................................................... 1810

Zhouyi Hu ; Jian Zhao ; Yang Hong ; Shuang Gao ; Chun-Kit Chan ; Lian-Kuan Chen 
 

MULTI-FORMAT AND LOW-COMPLEXITY CARRIER PHASE ESTIMATION SCHEME 
BASED ON LINEAR APPROXIMATION FOR ELASTIC OPTICAL NETWORKS ............................................ 1812

Tao Yang ; Chen Shi ; Xue Chen ; Liqian Wang ; Huan Chen 
 

TOWARDS 400GB/S DATA CENTER INTERCONNECT USING COHERENT DETECTION 
WITH HIGHER-ORDER QAM FORMATS................................................................................................................ 1814

Xuan He ; Yang Yue ; Qiang Wang ; Andre Vovan ; Jon Anderson 
 

MACHINE LEARNING ENABLING TRAFFIC-AWARE DYNAMIC SLICING FOR 5G OPTICAL 
TRANSPORT NETWORKS .......................................................................................................................................... 1816

Chuang Song ; Min Zhang ; Xuetian Huang ; Yueying Zhan ; Danshi Wang ; Min Liu ; Yanhong Rong 
 

SILICON PHOTONIC DESERIALIZATION FOR ENERGY EFFICIENT LINKS .............................................. 1818
Nathan C. Abrams ; Robert Polster ; Michail Oikonomou ; Liang Yuan Dai ; Keren Bergman 

 

REDUCED COMPLEXITY INTERLEAVED MULTI-CARRIER CDMA FOR PASSIVE OPTICAL 
NETWORKS.................................................................................................................................................................... 1820

Abdallah M. Abdelaziz ; Mostafa M. Khalil ; Mohamed A. El-Shimy ; Masoud Alghoniemy ; Hossam M. H. 
Shalaby 

 

RSOP EQUALIZATION THROUGH AN EXTEND KALMAN FILTER SCHEME IN STOKES 
VECTOR DIRECT DETECTION SYSTEM................................................................................................................ 1822

Qisong Shang ; Zibo Zheng ; Nan Cui ; Nannan Zhang ; Wenbo Zhang ; Hengying Xu ; Xianfeng Tang ; Lixia Xi ; 
Xiaoguang Zhang 

 

COST-EFFECTIVE DEMULTIPLEXING SCHEME FOR TWO PDM-PAM4 JOINT IM/DD 
LINKS UTILIZING STOKES RECEIVER.................................................................................................................. 1824

Yan Pan ; Lianshan Yan ; Anlin Yi ; Lin Jiang ; Wei Pan ; Bin Luo 
 

FINE AND COARSE TUNABILITY OVER A CONTINUOUS 8.1-NS DELAY RANGE WITH 
ACCESS TO MULTIPLE POSSIBLE DELAYS USING A FREQUENCY COMB................................................. 1826

A. Almaiman ; Y. Cao ; A. Mohajerin-Ariaei ; F. Alishahi ; A. Fallahpour ; D. Starodubov ; K. Zou ; P. Liao ; C. 
Bao ; S. Zach ; N. Cohen ; M. Tur ; A. E. Willner 

 

A COST-EFFECTIVE DEMODULATOR FOR THE NEXT GENERATION OF OPTICAL 
ACCESS NETWORKS RECEIVERS ........................................................................................................................... 1828

A. R. N. Bastos ; A. Shahpari ; L. D. Carlos ; M. Lima ; P. S. André ; R. A. S. Ferreira 
 

PROGRAMMABLE SUB-HARMONIC OPTICAL CLOCK RECOVERY BASED ON 
DISPERSION-INDUCED INVERSE TEMPORAL SELF-IMAGING ...................................................................... 1830

Jinwoo Jeon ; Reza Maram ; James Van Howe ; José Azaña 
 

IMPACT OF DIFFERENTIAL GROUP-VELOCITY DISPERSION ON INTERMODAL FOUR-
WAVE MIXING IN FEW-MODE FIBERS.................................................................................................................. 1832

Georg Rademacher ; Ruben S. Luis ; Benjamin J. Puttnam ; Hideaki Furukawa ; Yoshinari Awaji ; Naoya Wada ; 
Ryo Maruyama ; Kazuhiko Aikawa 

 

ENHANCING THE PERFORMANCE OF AN OPTICAL HIGH-ORDER QAM 
COMMUNICATION CHANNEL BY ADDING CORRELATED DATA TO ROBUST 
NEIGHBORING CHANNELS IN A HETEROGENEOUS NETWORK .................................................................. 1834

Y. Cao ; K. Zou ; A. Almaiman ; A. Mohajerin-Ariaei ; C. Bao ; P. Liao ; F. Alishahi ; A. Fallahpour ; A. E. 
Willner 

 

SINGLE-SOURCE DUPLEX HIGH-SPEED FSO COMMUNICATIONS USING ELECTRO-OPTIC 
MODULATOR-BASED MRR ....................................................................................................................................... 1836

Xianglian Feng ; Hexin Jiang ; Zhihang Wu ; Tianshu Wang ; Hongwei He ; Shiming Gao 
 

NYQUIST-WDM SUPER-CHANNEL USING AN ON-CHIP FREQUENCY COMB ENABLED BY 
A SILICON DUAL-DRIVE MZM ................................................................................................................................. 1838

Jiachuan Lin ; Yelong Xu ; Hassan Sepehrian ; Leslie Rusch ; Wei Shi 
 

TERABIT OPTICAL OFDM DATA TRANSMISSION CARRIED BY COHERENT KERR 
SOLITON FREQUENCY COMB LINES..................................................................................................................... 1840

X. T. Huang ; Y. Geng ; W. W. Cui ; Y. Ling ; X. W. Yi ; B. J. Wu ; K. Qiu ; S-. W. Huang ; C. W. Wong ; H. Zhou 
 

214 (=16, 384) LEVEL INTENSITY MODULATION AT 10 GBAUD FOR Y-00 QUANTUM 
STREAM CIPHER.......................................................................................................................................................... 1842

Ken Tanizawa ; Fumio Futami 
 

192-GBIT/S PAM-4 OPTICAL INTERCONNECT USING MODE-DIVISION MULTIPLEXING ...................... 1844
Yung Hsu ; Xinru Wu ; Chun-Yen Chuang ; Chi-Wai Chow ; Hon Ki Tsang ; Jyehong Chen ; Chien-Hung Yeh 

 

THIRD-ORDER NONLINEAR OPTICAL COEFFICIENTS OF SI AND GAAS IN THE NEAR-
INFRARED SPECTRAL REGION ............................................................................................................................... 1846

Joel M. Hales ; San-Hui Chi ; Taylor Allen ; Sepehr Benis ; Natalia Munera ; Joseph W. Perry ; Dale Mcmorrow ; 
David J. Hagan ; Eric W. Van Stryland 

 



STABLE, HIGH-AVERAGE-POWER, NARROW-LINEWIDTH SOURCE AT 2.1 µM PUMPED 
AT 1.064 µM .................................................................................................................................................................... 1848

Biplob Nandy ; Hanyu Ye ; S. Chaitanya Kumar ; M. Ebrahim-Zadeh 
 

COMPACT FEMTOSECOND OPTICAL PARAMETRIC OSCILLATOR BASED ON AN 
INTEGRATED FIBRE RETROREFLECTOR............................................................................................................ 1850

Callum F. O'donnell ; S. Chaitanya Kumar ; T. Paoletta ; M. Ebrahim-Zadeh 
 

BROADBAND COMB UPCONVERSION IN AN APODIZED STEP-CHIRPED PPLN 
WAVEGUIDE FOR THE QUANTUM MEMORIES .................................................................................................. 1852

Susu He ; Yoo Seung Lee ; Hao Liu ; Jinghui Yang ; C. W. Wong 
 

FOUR-WAVE MIXING IN HIGHLY NONLINEAR CHALCOGENIDE GLASS-IN-SILICA 
WAVEGUIDES ............................................................................................................................................................... 1854

Moshe Katzman ; Dvir Munk ; Mirit Hen ; Arik Bergman ; Mark Oksman ; Yuri Kaganovskii ; Michael Rosenbluh 
; Avi Zadok 

 

ALL-OPTICAL WAVELENGTH CONVERSION OF PHASE-ENCODED SIGNALS IN SILICON-
RICH SILICON NITRIDE WAVEGUIDES................................................................................................................. 1856

C. Lacava ; S. May ; D.J. Richardson ; G.T. Reed ; M. Sorel ; P. Petropoulos 
 

MILLIJOULE SINGLE-CYCLE ANGULARLY DISPERSED OPTICAL PARAMETRIC 
AMPLIFIER .................................................................................................................................................................... 1858

Xiao Zou ; Houkun Liang ; Shizhen Qu ; Kun Liu ; Cheng Liu ; Qi Jie Wang ; Ying Zhang 
 

CONTROLLING BRILLOUIN-INDUCED OPTICAL DELAY VIA FOUR-WAVE-MIXING 
BRAGG SCATTERING ................................................................................................................................................. 1860

Ning Zhang ; Xuelei Fu ; Jie Liu ; Chester Shu 
 

TUNABLE, MULTI-MILLIWATT, CONTINUOUS-WAVE DIFFERENCE-FREQUENCY-
GENERATION ACROSS 4.6-4.7 µM BASED ON ORIENTATION-PATTERNED GAP ...................................... 1862

Kavita Devi ; A. Padhye ; P. G. Schunemann ; M. Ebrahim-Zadeh 
 

CHARACTERIZATION OF THE IMPACT OF ß2AND ß3IN FOUR-WAVE MIXING OPTICAL 
TIME LENSES USING INPUT-OUTPUT CROSS-CORRELATIONS .................................................................... 1864

Frederik Klejs ; Mads Lillieholm ; Michael Galili ; Leif K. Oxenlowe 
 

STABLE UV-EXTENDED SUPERCONTINUUM GENERATION IN A BULK MATERIAL BY 
PICOSECOND PULSES................................................................................................................................................. 1866

Veselin Aleksandrov ; Anton Trifonov ; Velizar Stoyanov ; Kaloyan Georgiev ; Ivan Buchvarov 
 

HARMONIC GENERATION IN CASCADED RAMAN FIBER LASERS .............................................................. 1868
Santosh Aparanji ; V. Balaswamy ; S. Arun ; V. R. Supradeepa 

 

CHARACTERIZATION OF LINEAR AND NONLINEAR CARRIER GENERATION IN SILICON 
NANO-WAVEGUIDES AT 1550 NM............................................................................................................................ 1870

Andres Gil-Molina ; Ivan Aldaya ; Julián L. Pita ; Lucas H. Gabrielli ; Hugo L. Fragnito ; Paulo Dainese 
 

PBO-BASED ULTRAFAST FIBER LASERS .............................................................................................................. 1872
Yufeng Song ; Chenyang Xing ; Yunxiang Chen ; Han Zhang 

 

MEASUREMENT OF CONSTANT POWER CONTOURS FOR DISSIPATIVE KERR SOLITONS.................. 1874
Xinbai Li ; Boqiang Shen ; Heming Wang ; Ki Youl Yang ; Xu Yi ; Qi-Fan Yang ; Zhiping Zhou ; Kerry Vahala 

 

ADAPTIVE WAVEFRONT CONTRLOL FOR OPTIMIZED COHERENT RAMAN MULTI-
SIDEBAND GENERATION .......................................................................................................................................... 1876

Mariia Shutova ; Anton Shutov ; Jonathan Thompson ; Alexandra A. Zhdanova ; Alexei V. Sokolov 
 

BREATHER SOLITONS DYNAMICS AND PERIOD-DOUBLING TRANSITIONS IN 19 GHZ 
MICRORESONATOR FREQUENCY COMBS .......................................................................................................... 1878

W.-T. Wang ; A. Kumar ; J.-H. Yang ; M. Yu ; D.-L. Kwong ; C.-W. Wong 
 

HYBRID SILICON-NITRIDE / POLYMER WAVEGUIDE FOR NONLINEAR-OPTICS 
APPLICATIONS ............................................................................................................................................................. 1880

Subrata Das ; Brett R. Wenner ; Jeffery W. Allen ; Monica S. Allen ; Michael Vasilyev 
 

EFFICIENT TUNING OF SECOND-HARMONIC GENERATION IN A LITHIUM NIOBATE 
NANOPHOTONIC WAVEGUIDE................................................................................................................................ 1882

Rui Luo ; Yang He ; Hanxiao Liang ; Mingxiao Li ; Qiang Lin 
 

DISTRIBUTED MONITORING OF CASCADED FOUR-WAVE MIXING DUE TO KERR AND 
OPTO-MECHANICAL NONLINEARITIES ............................................................................................................... 1884

Hilel Hagai Diamandi ; Yosef London ; Gil Bashan ; Avi Zadok 
 

CONTINUOUS-TIME ELECTRO-OPTIC PLL WITH DECIMATED OPTICAL DELAY/LOSS 
AND SPUR CANCELLATION FOR LIDAR............................................................................................................... 1886

Jahnavi Sharma ; Sohail Ahasan ; Christopher T. Phare ; Michal Lipson ; Harish Krishnaswamy 
 

ABSORPTION-ENHANCED IMAGING THROUGH SCATTERING MEDIUM .................................................. 1888
Mehbuba Tanzid ; Ashok Veeraraghavan ; Naomi J. Halas 

 



A COMPACT AND PORTABLE LASER RADIOACTIVE DECONTAMINATION SYSTEM 
USING A FIBER LASER AND A POLYGON SCANNER ......................................................................................... 1891

Y. C. Lin ; Y. Y. Lin ; A. C. Chiang 
 

LEVEL-SET FABRICATION CONSTRAINTS FOR GRADIENT-BASED OPTIMIZATION OF 
OPTICAL DEVICES ...................................................................................................................................................... 1893

Dries Vercruysse ; Logan Su ; Rahul Trivedi ; Neil V. Sapra ; Alexander Y. Piggott ; Jelena Vuckovic 
 

KERR-COMB GENERATION IN A DISPERSION ENGINEERED COUPLED THIN SILICON 
NITRIDE MICRORESONATORS................................................................................................................................ 1895

Ali Eshaghian Dorche ; Ali Asghar Eftekhar ; Ali Adibi 
 

SILICON NITRIDE GRATING COUPLERS WITH HIGH EFFICIENCY AND WIDE 
BANDWIDTH.................................................................................................................................................................. 1897

Chi Xu ; Mercedeh Khajavikhan ; Patrick Likamwa 
 

LONG-TERM STABLE OPERATION OF COHERENT ISING MACHINE FOR CLOUD 
SERVICE ......................................................................................................................................................................... 1899

Toshimori Honjo ; Takahiro Inagaki ; Kensuke Inaba ; Takuya Ikuta ; Hiroki Takesue 
 

SUB-500 FS PULSES FROM A HYBRID ARCHITECTURE FOR HIGH ENERGY LASERS ............................ 1901
Damien Sangla ; Pierre Sevillano ; Jean-Gabriel Brisset ; Magali Durand ; Olivier Alexaline ; Antoine Courjaud 

 

MULTIPLEXED STATIC FBG STRAIN SENSORS BY DUAL-COMB SPECTROSCOPY WITH A 
FREE RUNNING FIBER LASER ................................................................................................................................. 1903

Jingjing Guo ; Yihang Ding ; Xiaosheng Xiao ; Lingjie Kong ; Changxi Yang 
 

LASER INDUCED THERMOMECHANICAL CRACKING FOR FATIGUE LIFE 
DETERMINATION OF COATED STEEL .................................................................................................................. 1905

Jeffrey M. Warrender ; Gregory N. Vigilante 
 

TI/TAN BILAYER FOR EFFICIENT INJECTION AND RELIABLE ALGAN NANOWIRES LEDS ................ 1907
Davide Priante ; Bilal Janjua ; Aditya Prabaswara ; Ram Chandra Subedi ; Rami T. Elafandy ; Sergei Lopatin ; 
Dalaver H. Anjum ; Chao Zhao ; Tien Khee Ng ; Boon S. Ooi 

 

HIGH EFFICIENCY CONTINUOUS-WAVE TI:SAPPHIRE LASER..................................................................... 1909
T. Kanetake ; K. Hayashi ; H. Kadoya ; S. Inayoshi ; S. Kataoka ; F. Sugiki ; N. Nakajima ; R. Kobayashi ; S. 
Kawato 

 

HOTSPOT DETECTION IN INTEGRATED CIRCUITS BY TWO-PHOTON-FLUORESCENCE-
BASED THERMAL MICROSCOPE ............................................................................................................................ 1911

Guan-Yu Zhuo ; Zu-Po Yang ; Ming-Che Chan 
 

FULL OCULAR BIOMETRY THROUGH DUAL-DEPTH WHOLE-EYE OPTICAL COHERENCE 
TOMOGRAPHY ............................................................................................................................................................. 1913

Hyung-Jin Kim ; Minji Kim ; Min Gyu Hyeon ; Youngwoon Choi ; Biop-Min Kim 
 

DIFFRACTION-FREE, SELF-RECONSTRUCTING BESSEL BEAM GENERATION USING 
THERMAL NONLINEAR OPTICAL EFFECT.......................................................................................................... 1915

Q. Zhang ; X. M. Cheng ; Z. Y. Ren ; H. W. Chen ; B. He ; Y. Zhang ; J. T Bai 
 

OPTICAL FLUORESCENCE TO ASSESS ABNORMAL TRYPTOPHAN METABOLIC 
ACTIVITY IN BRAIN SAMPLES FROM ALZHEIMER'S PATIENTS.................................................................. 1917

Laura A. Sordillo ; Lin Zhang ; Lingyan Shi ; Vidyasagar Sriramoju ; Peter P. Sordillo ; Robert R. Alfano 
 

DERMIS-SIMULATING PHANTOM FOR NONINVASIVE BLOOD GLUCOSE SENSING WITH 
OCT .................................................................................................................................................................................. 1919

Guoqing Yang ; X. Steve Yao ; Ya Su ; Suling Liu ; Ting Feng ; Lei Chen ; Hongjie Wang ; Wenping Li 
 

QUANTITATIVE ANALYSIS OF KERATINOCYTES IN HUMAN SKIN USING FULL-FIELD 
OPTICAL COHERENCE TOMOGRAPHY................................................................................................................ 1921

Chia-Kai Chang ; Sheng-Lung Huang 
 

IN DEPTH FLOW INSPECTION BASED ON SPATIAL ANALYSIS OF DYNAMIC LASER 
SPECKLE ........................................................................................................................................................................ 1923

Mark Golberg ; Ran Califa ; Sagi Polani ; Javier García-Monreal ; Zeev Zalevsky 
 

ENDOSCOPIC OPTICAL COHERENCE TOMOGRAPHY PROBE WITH LARGE SCAN RANGE................ 1925
Site Luo ; Donglin Wang ; Hao Liu ; Hui Zhao ; Huikai Xie ; Li Huo 

 

LABEL FREE IMAGING OF ENDOGENOUS CHROMOPHORE IN BIOLOGICAL TISSUES 
WITH HIGH SPEED PHOTOTHERMAL MICROSCOPY ...................................................................................... 1927

Jun Miyazaki ; Yuya Ishikawa ; Takayoshi Kobayashi 
 

SEED-BASED HEMODYNAMIC CONNECTIVITY MAPPING TO ANALYZE THE EFFECT OF 
HEMI-PARKINSON'S DISEASE USING NIR IMAGING ........................................................................................ 1929

Seung-Ho Paik ; Sedef Erdogan ; V. Zephaniah Phillips ; Young-Kyu Kim ; Kang-Il Song ; Sunghee Estelle Park ; 
Youngwoon Choi ; Inchan Youn ; Beop-Min Kim 

 

SUTURE MAPS BASED ON STRUCTURAL ENHANCED IMAGING ENDOSCOPE FOR 
LAPAROSCOPIC ROBOTIC SURGERY ................................................................................................................... 1931

Hanh N. D. Le ; Shuwen Wei ; Simon Leonard ; Justin Opfermann ; Axel Krieger ; Jin U. Kang 
 



LENS-LESS MICRO-ENDOSCOPY THROUGH HIGHLY SCATTERING MEDIA ............................................ 1933
Omer Wagner ; Aditya Pandya ; Yoav Chemla ; Hadar Pinhas ; Irina Schelkanova ; Asaf Shahmoon ; Yossi 
Mandel ; Alexandre Douplik ; Zeev Zalevsky 

 

HIGH PULSE ENERGY SUPERCONTINUUM LASER FOR PHOTOACOUSTIC DETECTION 
AND IDENTIFICATION OF LIPIDS IN THE 1650-1850 NM WAVELENGTH REGION ................................... 1936

Manoj Kumar Dasa ; Christos Markos ; Michael Maria ; Ivan B. Gonzalo ; Christian R. Petersen ; Deepak Jain ; 
Peter M. Moselund ; Ole Bang 

 

LONGITUDINAL CONTROL OF TOPOLOGICAL CHARGE AND POLARIZATION OF 
ATTENUATION-RESISTANT OAM MODES............................................................................................................ 1938

Ahmed H. Dorrah ; Mateus Corato-Zanarella ; Michel Zamboni-Rached ; Mo Mojahedi 
 

DISPERSION CONTROL IN SILICON OXIDE WEDGE MICRODISKS .............................................................. 1940
Lais F. Santos ; Marvyn Inga ; Jorge H. Soares ; T. P. Mayer Alegre ; G. S. Wiederhecker 

 

INVESTIGATION OF THE EFFECT OF STIMULATED RAMAN SCATTERING ON 
PARAMETRIC PUMPING OF MICRORING RESONATORS ................................................................................ 1942

Mohammed S. Alshaykh ; Daniel E. Leaird ; Andrew M. Weiner 
 

EXTREMELY BRIGHT THZ RADIATION FROM TWO-COLOR FILAMENTATION OF MID-
INFRARED LASER PULSES ........................................................................................................................................ 1944

Vladimir Yu. Fedorov ; Stelios Tzortzakis 
 

SIZE DEPENDENT ULTRA-LOW UPCONVERTED LASING THRESHOLD IN CSPBBR3 
PEROVSKITES QUANTUM DOTS ............................................................................................................................. 1946

G. Nagamine ; J. O. Rocha ; L. G. Bonato ; Ana F. Nogueira ; C. H. Brito Cruz ; L. A. Padilha 
 

NEGATIVE IRRADIANCE-DEPENDENT NONLINEAR REFRACTION IN SINGLE-LAYER 
GRAPHENE .................................................................................................................................................................... 1948

G. Demetriou ; F. Biancalana ; E. Abraham ; W. Ji ; Y. Wang ; A.K. Kar 
 

THZ PULSE GENERATION FROM CSP AND ZGP BY TILTED PULSE FRONT SCHEME............................ 1950
W. Qiao ; H. Çankaya ; A. Hartin ; F. Ahr ; T. Kroh ; P. G. Schunemann ; K. Zawilski ; N. H. Matlis ; F. X. 
Kärtner 

 

EXPERIMENTAL INVESTIGATION OF ALL-OPTICAL DYNAMIC PHOTONIC BANDGAP 
CONTROL IN AN ALL-SOLID TELLURITE PHOTONIC BANDGAP FIBER .................................................... 1952

Tonglei Cheng ; Shunta Tanaka ; Takenobu Suzuki ; Yasutake Ohishi 
 

TUNABLE BACKWARD THZ-WAVE PARAMETRIC OSCILLATION USING A 
PERIODICALLY POLED LITHIUM NIOBATE ....................................................................................................... 1954

Kouji Nawata ; Yu Tokizane ; Yuma Takida ; Hiroaki Minamide 
 

BUFFERING OPTICAL TOPOLOGICAL DATA USING PASSIVE KERR RESONATORS .............................. 1956
Bruno Garbin ; Julien Fatome ; Yadong Wang ; Francois Leo ; Gian-Luca Oppo ; Stuart G. Murdoch ; Miro 
Erkintalo ; Stephane Coen 

 

FREQUENCY COMB GENERATION IN CRACK-FREE SI-PHOTONICS COMPATIBLE SI3N4 
MICRORESONATOR CHIP ......................................................................................................................................... 1958

A. N. Kamel ; H. E. Dirani ; M. Casale ; S. Kerdiles ; C. Socquet-Clerc ; M. Pu ; L. K. Oxenlowe ; K. Yvind ; C. 
Sciancalepore 

 

THZ EMISSIONS FROM AIR-PLASMAS CREATED BY MID- AND FAR-INFRARED TWO-
COLOR FEMTOSECOND PULSES............................................................................................................................. 1960

A. Nguyen ; L. Berge ; P. Gonzalez De Alaiza Martinez ; I. Thiele ; S. Skupin 
 

DETERMINISTIC SINGLE SOLITON FORMATION AND MANIPULATION IN ANOMALOUS 
DISPERSION MICRORESONATORS VIA PARAMETRIC SEEDING ................................................................. 1962

Jinghao Wang ; Minming Zhang ; Deming Liu 
 

TEN-FOLD ENHANCEMENT IN THE SMALL SIGNAL MODULATION OF DIFFERENTIALLY 
PUMPED COUPLED QUANTUM WELL LASERS................................................................................................... 1964

Yannis Kominis ; Vassilios Kovanis ; Tassos Bountis 
 

OPTICAL META-MOLECULES FOR NON-HERMITIAN PHOTONICS............................................................. 1966
Yannis Kominis ; Vassilios Kovanis ; Tassos Bountis 

 

ULTRAFAST MID-INFRARED NON-PERTURBATIVE NONLINEAR OPTICS IN 
POLYCRYSTALLINE ZINC SELENIDE.................................................................................................................... 1968

Kevin Werner ; Noah Talisa ; Brian Wilmer ; Laura Vanderhoef ; Aaron Schweinsberg ; Christopher Wolfe ; 
Anthony Valenzuela ; Enam Chowdhury 

 

NEAR-INFRARED TO MID-INFRARED WAVELENGTH CONVERSION BY CHALCOGENIDE 
SUSPENDED-CORE FIBER.......................................................................................................................................... 1970

Kenshiro Nagasaka ; Tong Hoang Tuan ; Hoa Phuoc Trung Nguyen ; Morio Matsumoto ; Shigeki Cho ; Takenobu 
Suzuki ; Yasutake Ohishi 

 

HIGHLY COHERENT MID-INFRARED SUPERCONTINUUM SPANNING FROM 1.8-10 µM 
PUMPED BY A 2µM LASER......................................................................................................................................... 1972

Hoa Phuoc Trung Nguyen ; Kenshiro Nagasaka ; Tuan Hoang Tong ; Takenobu Suzuki ; Yasutake Ohishi 
 



FOUR-WAVE MIXING IN A SILICON SELF-PUMPED RING RESONATOR .................................................... 1974
Micol Previde Massara ; Federico Sabattoli ; Matteo Galli ; Daniele Bajoni 

 

CONSIDERATION ON A MECHANISM OF PURE CIRCULAR POLARIZATION 
ELECTROLUMINESCENCE IN A LATERAL SPIN-LED....................................................................................... 1976

H. Munekata ; N. Nishizawa 
 

EPSILON NEAR-ZERO NONLINEAR OPTICAL MEASUREMENTS OF TITANIUM NITRIDE 
THIN FILMS ................................................................................................................................................................... 1978

Manuel R. Ferdinandus ; Jamie Gengler ; Nathaniel Kinsey ; Augustine Urbas 
 

ENGINEERED QUASI-PHASE MATCHING FOR CONVERSION EFFICIENCY 
OPTIMIZATION OF COUPLED X(2) PROCESSES ................................................................................................... 1980

Cheng-Wei Hsu ; Jui-Yu Lai ; Shang-Da Yang 
 

SUB-CYCLE LIGHT BULLETS IN THE LONG-WAVELENGTH INFRARED ................................................... 1982
Rostislav I. Grynko ; Garima C. Nagar ; Bonggu Shim 

 

SECOND HARMONIC GENERATION FROM UV TO VISIBLE IN KDP SINGLE-
CRYSTALLINE FIBERS ............................................................................................................................................... 1984

Yan Ren ; Chao Ma ; Christopher C. S. Chan ; Cheng Qiang Zhang ; Kam Sing Wong 
 

NON-RESONANT ENHANCEMENT OF SECOND-HARMONIC GENERATION FROM METAL 
NANOISLANDS COATED WITH DIELECTRIC LAYERS ..................................................................................... 1986

Kalle Koskinen ; Sergey Scherbak ; Semyon Chervinskii ; Andrey Lipovskii ; Martti Kauranen 
 

DETECTION OF ORBITAL ANGULAR MOMENTUM SUPERPOSITION STATES IN OPTICAL 
VORTICES ...................................................................................................................................................................... 1988

Mariia Shutova ; Alexandra Zhdanova ; Alexei V. Sokolov 
 

SECOND HARMONIC RADIATION FROM RECTANGULAR GOLD ANTENNA: FAR-FIELD 
CONTRIBUTIONS OF DIFFERENT NONLINEAR POLARIZATIONS................................................................ 1990

Kyungwan Yoo ; Simon F. Becker ; Martin Silies ; Sunkyu Yu ; Christoph Lienau ; Namkyoo Park 
 

ANOMALOUS TRAPPING OF TEMPORAL CAVITY SOLITONS BY AMPLITUDE 
MODULATED DRIVING FIELDS ............................................................................................................................... 1992

Ian Hendry ; Wei Chen ; Yadong Wang ; Julien Javaloyes ; Gian-Luca Oppo ; Stephane Coen ; Stuart G. Murdoch 
; Miro Erkintalo 

 

DESIGN OF A GAINP/ALGALNP ELECTRICALLY-DRIVEN PHOTON-PAIR SOURCE NEAR 
1.3-MICROMETER WAVELENGTHS........................................................................................................................ 1994

Xiaoya Xie ; Xiaoming Chi ; Kaiyu Cui ; Xiaolong Hu 
 

ENHANCED FREE-SPACE COUPLING TO WHISPERING-GALLERY-MODE RESONATORS 
BY ACCELERATING BEAMS ..................................................................................................................................... 1996

Xu Liu ; Yi Hu ; Fang Bo ; Zhenzhong Hao ; Zhigang Chen ; Jingjun Xu 
 

COLLAPSING DYNAMICS OF ELLIPTIC-SYMMETRY VECTOR OPTICAL FIELDS WITH 
HYBRID STATES OF POLARIZATION..................................................................................................................... 1998

Dan Wang ; Yue Pan ; Jia-Qi Lv ; Ping-Ping Li ; Gui-Geng Liu ; Meng-Qiang Cai ; Yong-Nan Li ; Cheng-Hou Tu 
; Hui-Tian Wang 

 

COHERENT MID-INFRARED SUPERCONTINUUM GENERATION USING RIB WAVEGUIDE 
PUMPED WITH FEMTOSECOND LASER................................................................................................................ 2000

Than Singh Saini ; Nguyen Phuoc Trung Hoa ; Kenshiro Nagasaka ; Xing Luo ; Tong Hoang Tuan ; Takenobu 
Suzuki ; Yasutake Ohishi 

 

ELECTROMAGNENIC GHOST WAVES................................................................................................................... 2002
Evgenii Narimanov 

 

QUANTUM SPECTROSCOPY WITH EXTREME NONLINEAR EFFECTS ........................................................ 2004
Benjamin Girodias ; Mackillo Kira 

 

ULTRA-EFFICIENT AND STABLE EO DENDRIMERS CONTAINING SUPRAMOLECULAR 
HOMODIMERS OF DIPOLAR SEMIFLUORINATED AROMATICS................................................................... 2006

Jieyun Wu ; Bo Wu ; Wen Wang ; Kin Seng Chiang ; Alex K-Y. Jen ; Jingdong Luo 
 

PRECISION GENERATION AND CONTROL OF DISSIPATIVE KERR SOLITONS WITH 
SUPPRESSED CAVITY THERMAL DISTURBANCE .............................................................................................. 2008

Y. Geng ; W. W. Cui ; Y. Ling ; B. J. Wu ; K. Qiu ; C. W. Wong ; H. Zhou 
 

RESONANCE-ENHANCED NONLINEAR OPTICAL EFFECTS IN STRONG-FIELD IONIZED 
NITROGEN MOLECULES ........................................................................................................................................... 2010

Jinping Yao ; Wei Chu ; Zhaoxiang Liu ; Bo Xu ; Jinming Chen ; Ya Cheng 
 

SPATIO-SPECTRAL STRUCTURES IN HIGH HARMONIC GENERATION DRIVEN BY A 
HIGH REPETITION RATE OPCPA AT 1.55 µM ...................................................................................................... 2012

Gaëtan Jargot ; Aura Ines Gonzalez ; Philippe Rigaud ; Antoine Comby ; Olivier Sublemontier ; Michel Bougeard 
; Thierry Ruchon ; Marc Hanna ; Patrick Georges 

 



PROGRESS TOWARDS A HIGH ACQUISITION RATE ATTOSECOND PUMP-PROBE 
BEAMLINE ..................................................................................................................................................................... 2014

Federico J. Furch ; Tobias Witting ; Felix Schell ; Dominik Hoff ; Chih-Hsuan Lu ; Peter Ssušnjar ; Fabio 
Cavalcante ; Carmen Menoni ; Claus P. Schulz ; Gerhard G. Paulus ; A. H. Kung ; Marc J. J. Vrakking 

 

CIRCULARLY POLARIZED HIGH HARMONIC GENERATION FROM CHIRAL MOLECULES ................ 2016
Yoichi Harada ; Eisuke Haraguchi ; Keisuke Kaneshima ; Taro Sekikawa 

 

TIME-RESOLVED ARPES BASED ON 8-FS HIGH-HARMONIC SOURCE IN THE EXTREME 
ULTRAVIOLET REGION............................................................................................................................................. 2018

Kento Tourne ; Katsuya Oguri ; Hiroki Mashiko ; Keiko Kato ; Yoshiaki Sekine ; Hiroki Hibino ; Akira Suda ; 
Hideki Gotoh 

 

RECONSTRUCTING BAND STRUCTURE OF A CRYSTALLINE SOLID FROM DRIVE-LASER-
INTENSITY DEPENDENCE OF A SINGLE HARMONIC PRODUCED BY INTRABAND 
CURRENT ....................................................................................................................................................................... 2020

Peiyu Xia ; Faming Lu ; Teruto Kanai ; Nobuhisa Ishii ; Jiro Itatani 
 

ENERGY SCALING OF SOFT-X-RAY HIGH HARMONICS DRIVEN BY A LOOSELY-
FOCUSED TW-SCALE MID-INFRARED PULSE ..................................................................................................... 2022

Kotaro Nishimura ; Yuxi Fu ; Akira Suda ; Katsumi Midorikawa ; Eiji J. Takahashi 
 

HIGH-ORDER HARMONIC GENERATION IN FEMTOSECOND LASER-MICROMACHINED 
DEVICES ......................................................................................................................................................................... 2024

Anna G. Ciriolo ; Rebeca Martinez Vazquez ; Gabriele Crippa ; Davide Faccialà ; Matteo Negro ; Michele 
Devetta ; Diogo Pereira Lopes ; Aditya Pusala ; Caterina Vozzi ; Roberto Osellame ; Salvatore Stagira 

 

A TIME-PRESERVING ULTRA-NARROW-BANDWIDTH MULTILAYER-MIRROR 
MONOCHROMATOR FOR EXTREME ULTRAVIOLET PULSES ....................................................................... 2026

Yudong Yang ; Julia Hengster ; Tanja Neumann ; Roland E. Mainz ; Oliver D. Mücke ; Franz X. Kärtner ; 
Thorsten Uphues 

 

GENERATION OF FEW-CYCLE UV PULSES SYNCHRONIZED WITH ATTOSECOND XUV 
PULSES ............................................................................................................................................................................ 2028

V. Wanie ; M. Galli ; E. P. Månsson ; M.C. Castrovilli ; François Légaré ; F. Frassetto ; L. Poletto ; M. Nisoli ; F. 
Calegari 

 

SCALING AND SPECTRAL STRUCTURE OF RELATIVISTIC HIGH-ORDER-HARMONIC 
GENERATION ................................................................................................................................................................ 2030

M. R. Edwards ; J. M. Mikhailova 
 

THZ EMISSION BY UNDERDENSE RELATIVISTIC PLASMAS.......................................................................... 2032
J. Dechard ; A. Debayle ; X. Davoine ; L. Gremillet ; L. Berge 

 

INVESTIGATION OF THE WAVEGUIDE GENERATED BY UV FILAMENTATION ...................................... 2034
Ali Rastegari ; Chengyong Feng ; Jean-Claude Diels 

 

MEMS-BASED FAST TUNABLE LASER................................................................................................................... 2036
A. Jiménez ; S. Schmidtmann ; H. Tatenguem ; T. Milde ; C. Aßmann ; G. Carpintero ; J. Sacher 

 

A HIGH ENERGY SAPPHIRE-COOLED MULTI-SLAB ND:GLASS AMPLIFIER............................................. 2038
Wenfa Huang ; Tingrui Huang ; Jiangfeng Wang ; Xinghua Lu ; Dajie Huang ; Wei Fan ; Xuechun Li 

 

210 W KHZ-LINEWIDTH LINEARLY-POLARIZED ALL-FIBER SINGLE-FREQUENCY MOPA 
LASER.............................................................................................................................................................................. 2040

Changsheng Yang ; Xianchao Guan ; Shanhui Xu ; Zhongmin Yang 
 

DUAL-PULSE PASSIVELY Q-SWITCHED MICROCHIP LASER FOR TWO-COLOR TANDEM 
THZ-WAVE PULSE GENERATION ........................................................................................................................... 2042

Toshiyuki Ikeo ; Yuma Takida ; Kouji Nawata ; Yasuhiro Higashi ; Hiroaki Minamide 
 

HIGH ENERGY PULSE COMPRESSION BY A SOLID MEDIUM ........................................................................ 2044
Seong Ku Lee ; Je Yoon Yoo ; Ji In Kim ; Ravi Bhushan ; Yeong Gyu Kim ; Jin Woo Yoon ; Hwang Woon Lee ; Jae 
Hee Sung ; Chang Hee Nam 

 

BOUND STATES OF SOLITONS IN A SPATIOTEMPORAL MODE-LOCKED MULTIMODE 
FIBER LASER................................................................................................................................................................. 2046

Huaqiang Qin ; Xiaosheng Xiao ; Pan Wang 
 

MULTI-MJ, HIGH EFFICIENCY, PICOSECOND DEEP ULTRAVIOLET SOURCE......................................... 2048
P. Sevillano ; M. Durand ; J.G. Brisset ; O. Alexaline ; A. Aubourg ; B. Trophème ; A. Courjaud 

 

LASER PERFORMANCE OF RE3+:YAG DOUBLE-CLAD CRYSTALLINE FIBER 
WAVEGUIDES ............................................................................................................................................................... 2050

Da Li ; Huai-Chuan Lee ; Stephanie K. Meissner ; Helmuth E. Meissner 
 

DEVELOPMENT OF AN AUXILIARY OPCPA BEAMLINE FOR THE VULCAN PW LASER 
FACILITY........................................................................................................................................................................ 2052

Ian Musgrave ; Steve Blake ; Alexis Boyle ; Rob Clarke ; John Collier ; Marco Galimberti ; Cristina Hernandez-
Gomez ; Dave Pepler ; Pedro Oliviera ; Waseem Shaikh ; Trevor Winstone ; Adam Wyatt ; Brian Wyborn 

 



WAVEFRONT DEGRADATION OF A 200 TW LASER FROM HEAT-INDUCED 
DEFORMATION OF IN-VACUUM COMPRESSOR GRATINGS .......................................................................... 2054

Vincent Leroux ; Spencer W. Jolly ; Matthias Schnepp ; Timo Eichner ; Sören Jalas ; Manuel Kirchen ; Philipp 
Messner ; Christian Werle ; Paul Winkler ; Andreas R. Maier 

 

Q-SWITCHED OPTICAL VORTEX PULSES GENERATED BY THE COHERENT 
SUPERPOSITION OF OFF-AXIS MODES IN AN AZIMUTHAL SYMMETRY BREAKING 
LASER RESONATOR.................................................................................................................................................... 2055

Yuan-Yao Lin 
 

RADIALLY POLARIZED AND WAVELENGTH SWITCHABLE MODE-LOCKING YB-DOPED 
FIBER LASER................................................................................................................................................................. 2057

Fan Shi ; Yiping Huang ; Teng Wang ; Fufei Pang ; Tingyun Wang ; Xianglong Zeng 
 

CARBON NANOPARTICLES AS AN OPTICAL MODULATOR FOR PASSIVELY Q-SWITCHED 
FIBER LASER................................................................................................................................................................. 2059

Huizi Li ; Jie Ma ; Mengying Zhang ; Jun Wang ; Dingyuan Tang ; Seongwoo Yoo 
 

10 KHZ, 10 NS, 13.4 MJ BURST-MODE MOPA ND:YAG BASED FREQUENCY-TRIPLED 
SOURCE AT 355 NM ..................................................................................................................................................... 2061

Wentao Wu ; Xudong Li ; Renpeng Yan ; Deying Chen 
 

GAUSSIAN-SHAPED PULSES OSCILLATION OF GAIN-SWITCHED CR:ZNSE LASER 
PUMPED WITH NANOSECOND PULSES ................................................................................................................. 2063

Masaki Yumoto ; Norihito Saito ; Satoshi Wada 
 

TRANSVERSE STIMULATED RAMAN SCATTERING INDUCED LARGE APERTURE KDP 
COATING DAMAGES OF SG-II FACILITY ............................................................................................................. 2065

Shunxing Tang ; Yajing Guo ; Xiuqing Jiang ; Lin Yang ; Baoqiang Zhu 
 

MECHANISM OF SINGLE-PULSE ABLATIVE GENERATION OF LASER-INDUCED 
PERIODIC SURFACE STRUCTURES ........................................................................................................................ 2068

Iaroslav Gnilitskyi ; Maxim V Shugaev ; Tommi White ; Leonid V Zhigilei 
 

SELF-ORGANIZED NANOGRATINGS INDUCED BY FEMTOSECOND LASER PULSE DIRECT 
WRITING IN OPTICAL FIBERS................................................................................................................................. 2070

Jiafeng Lu ; Qin Li ; Ye Dai ; Yali Zhang ; Chunhua Wang ; Fufei Pang ; Tingyun Wang ; Xianglong Zeng 
 

SPECTRALLY TUNABLE AIRY BEAM GENERATION USING CHOLESTERIC LIQUID 
CRYSTALS...................................................................................................................................................................... 2072

M.S. Mills ; B. Kowalski ; V. P. Tondiglia ; K. M. Lee ; A. M. Steele ; T. J. White ; D. R. Evans 
 

PHOTOPOLYMERIZATION DIFFERENCES BY USING NANOSECOND AND PICOSECOND 
LASER PULSES.............................................................................................................................................................. 2074

Evaldas Stankevicius ; Elena Daugnoraite ; Gediminas Raciukaitis 
 

EVALUATING CARRIER LIFETIMES IN LASER HYPERDOPED SILICON USING 
TERAHERTZ SPECTROSCOPY ................................................................................................................................. 2076

Senali Dissanayake ; Philippe Chow ; Shao Qi Lim ; Matthew Wilkins ; Eduard Dumitresc ; Wenjie Yang ; 
Quentin Hudspeth ; Jacob Krich ; Jim Williams ; Jeffrey Warrender ; Meng-Ju Sher 

 

SILICON NANOFIBERS FORMED AT ROOM TEMPERATURE FOLLOWING LASER 
IRRADIATION OF SILICON IN SF6 .......................................................................................................................... 2078

Jeffrey M. Warrender ; Quentin Hudspeth ; Philippe K. Chow ; Stephen F. Bartolucci ; Joshua A. Maurer 
 

TUNING EFFECTIVE FIBER RADIUS VARIATION OF SNAP STRUCTURES WITH A 
FEMTOSECOND LASER.............................................................................................................................................. 2080

Qi Yu ; Fangcheng Shen ; Zuowei Xu ; Haoran Cao ; Misha Sumetsky ; Xuewen Shu 
 

90 GB/S PAM4 AND OOK OPTICAL SIGNAL GENERATION BY USING THE DUAL-ARM-
DRIVE SILICON MACH-ZEHNDER MODULATOR............................................................................................... 2082

Sizhu Shao ; Jianfeng Ding ; Lingchen Zheng ; Lei Zhang ; Xin Fu ; Lin Yang 
 

AN ON-CHIP INTEGRATED DUAL-FUNCTIONAL MODULATOR-DETECTOR FOR OPTICAL 
COMMUNICATION ...................................................................................................................................................... 2084

Shuai Sun ; Ruoyu Zhang ; Jiaxin Peng ; Vikram K. Narayana ; Hamed Dalir ; Tarek El-Ghazawi ; Volker J. 
Sorger 

 

HIGHLY-EFFICIENT, ULTRA-BROADBAND AND POLARIZATION INSENSITIVE 
GRAPHENE-SILICON BASED ELECTRO-ABSORPTION MODULATOR ......................................................... 2086

Yin Xu ; Feng Li ; Jinhui Yuan ; Zhe Kang ; Chao Mei ; Xianting Zhang ; P. K. A. Wai 
 

GOLD BASED PLASMONIC STRIPES CO-INTEGRATED WITH LOW LOSS SI3N4 PLATFORM 
IN AQUEOUS ENVIRONMENT .................................................................................................................................. 2088

A. Manolis ; G. Dabos ; D. Ketzaki ; E. Chatzianagnostou ; D. Tsiokos ; L. Markey ; J.C. Weeber ; A. Dereux ; 
A.L. Giesecke ; C. Porschatis ; B. Chmielak ; N. Pleros 

 

NOVEL POLARIZATION BEAM SPLITTER WITH HIGH FABRICATION TOLERANCE............................. 2090
Nicolás Abadía ; Xiangyang Dai ; Qiaoyin Lu ; Wei-Hua Guo ; Md. Ghulam Saber ; David V. Plant ; John F. 
Donegan 

 



APPLICATION OF HIGH-REFLECTIVITY NON-PERIODIC SUB-WAVELENGTH GRATINGS 
WITH SMALL-ANGLE BEAM-STEERING ABILITY IN FABRY-PEROT CAVITY.......................................... 2092

Shuai Zhang ; Xiao-Feng Duan ; Gong-Qing Li ; Kai Liu ; Yong-Qing Huang ; Xiao-Min Ren 
 

ULTRA-BROADBAND 3DB POWER SPLITTER BASED ON SILICON SLOT WAVEGUIDE ......................... 2094
Yuguang Zhang ; Xiao Hu ; Daigao Chen ; Lei Wang ; Peng Feng ; Miaofeng Li ; Xiao Xi ; Shaohua Yu 

 

DESIGN OF AN ULTRA-SMALL FOOTPRINT GRAPHENE-BASED SILICON PHOTONIC 
BANDGAP MODULATOR............................................................................................................................................ 2096

Giannino Dziallas ; Lars Zimmermann ; Klaus Petermann 
 

ULTRAFAST SHIFTED-CORE COAXIAL NANO-EMITTER WITH TUNABLE Q FACTOR.......................... 2098
Xi Li ; Qing Gu 

 

DEMONSTRATION OF MICRORING-BASED WDM-COMPATIBLE MODE-DIVISION 
MULTIPLEXING ON A SILICON CHIP .................................................................................................................... 2100

Shuang Zheng ; Xiaoping Cao ; Jian Wang 
 

A 3-MICRON-RADIUS BEND FOR SOI TE0/TE1MULTIPLEXING....................................................................... 2102
Min Teng ; Abdullah Al Noman ; Yun Jo Lee ; Ziyun Kong ; Yi Xuan ; Minghao Qi 

 

ULTRA-COMPACT ON-CHIP MODE EXCHANGE DEVICE USING INVERSE-DESIGNED 
SILICON METASURFACE........................................................................................................................................... 2104

Hao Jia ; Ting Zhou ; Xin Fu ; Lin Yang 
 

EXTENDING MODULATION BANDWIDTH OF SOI THERMO-OPTIC PHASE SHIFTERS 
THROUGH DIGITAL PRE-EMPHASIS ..................................................................................................................... 2106

Sungwon Chung ; Hossein Hashemi 
 

ENCAPSULATED SILICON NITRIDE NANOBEAM CAVITY FOR NANOPHOTONICS USING 
LAYERED MATERIALS............................................................................................................................................... 2108

Taylor K. Fryett ; Yueyang Chen ; James Whitehead ; Zane Matthew Peycke ; Xiaodong Xu ; Arka Majumdar 
 

MAGNITUDE AND SIGN CONTROL OF INDEX-ANTIGUIDED COUPLING ................................................... 2110
Zihe Gao ; Dominic Siriani ; Kent D. Choquette 

 

DESIGN OF A LOW-THRESHOLD MID-IR SILICON RAMAN LASER.............................................................. 2112
Behsan Behzadi ; Ravinder K. Jain ; Mani Hossein-Zadeh 

 

CHIP-INTEGRATED PLASMONIC FLAT OPTICS FOR MID-INFRARED POLARIZATION 
DETECTION ................................................................................................................................................................... 2114

Jing Bai ; Chu Wang ; Xiahui Chen ; Ali Basiri ; Chao Wang ; Yu Yao 
 

SUBWAVELENGTH GRATING WAVEGUIDE BASED CLADDING-MODULATED BRAGG 
REFLECTOR IN BULK CMOS .................................................................................................................................... 2116

Cheng-Tse Tang ; Tse-Hung Chen ; Tzu-Hsiang Yen ; Yung-Jr Hung 
 

NANOSCALE FINGERPRINTING WITH HYPERBOLIC METAMATERIALS.................................................. 2118
Zhengyu Huang ; Evgenii Narimanov ; Theodore B Norris 

 

INTEGRATED OPTICAL POWER EQUALIZER BASED ON A DUAL-POLARIZATION MICRO-
RING RESONATOR....................................................................................................................................................... 2120

Xingyuan Xu ; Jiayang Wu ; Thach G. Nguyen ; Sai T. Chu ; Brent E. Little ; Roberto Morandotti ; Arnan Mitchell 
; David J. Moss 

 

A DUAL-DRIVE DAC-LESS SILICON PAM-4 OPTICAL MODULATOR FOR 100 GB/S DATA 
TRANSMISSION AT C-BAND...................................................................................................................................... 2122

Lingchen Zheng ; Jianfeng Ding ; Sizhu Shao ; Lei Zhang ; Xin Fu ; Lin Yang 
 

HIGH FIDELITY MMI EXCITATION PATTERNS FOR OPTOFLUIDIC MULTIPLEXING ........................... 2124
Matthew A. Stott ; Vahid Ganjalizadeh ; Maclain Olsen ; Marcos Orfila ; Johnny Mcmurray ; Holger Schmidt ; 
Aaron R. Hawkins 

 

APODIZATION TECHNIQUES FOR SIDE-LOBES SUPPRESSION IN SILICON PHOTONICS 
WAVEGUIDE GRATINGS............................................................................................................................................ 2126

Chia-Ju Yu ; Tzu-Hsiang Yen ; You-Cheng Lu ; Bing-Hao Shih ; Yung-Jr Hung 
 

SILICON NITRIDE INTEGRATED ALL-OPTICAL SWITCH ASSISTED BY GRAPHENE ............................. 2128
Ciyuan Qiu ; Yuxing Yang ; Chao Li ; Yifang Wang ; Kan Wu ; Jianping Chen 

 

EXPERIMENTAL DEMONSTRATION OF A POLARIZATION DIVERSITY BROADBAND 
ORBITAL ANGULAR MOMENTUM MODES EMITTER ...................................................................................... 2130

Nan Zhou ; Shuang Zheng ; Xiaoping Cao ; Shengqian Gao ; Shimao Li ; Mingbo He ; Xinlun Cai ; Jian Wang 
 

LIGHT SOURCES FOR NEUROMORPHIC COMPUTING .................................................................................... 2132
S. M. Buckley ; J. Chiles ; A. N. Mccaughan ; R. P. Mirin ; S. W. Nam ; J. M. Shainline 

 

1550 NM ALGAINAS MQWS 10-CHANNEL LASER ARRAY FOR OPTICAL INTERCONNECTS................. 2134
Mingjin Wang ; Hailing Wang ; Ranzhe Meng ; Aiyi Qi ; Wanhua Zheng 

 

ALL-OPTICAL INTENSITY MODULATION IN POLYMER WAVEGUIDES DOPED WITH SI 
QUANTUM DOTS .......................................................................................................................................................... 2136

A. Marinins ; A. Udalcovs ; O. Ozolins ; X. Pang ; J.G.C. Veinot ; G. Jacobsen ; I. Sychugov ; J. Linnros ; S. 
Popov 

 



COMPACT OPTOMECHANICAL PHASE SHIFTER FOR VISIBLE LIGHT INTEGRATED 
PHOTONICS ................................................................................................................................................................... 2138

B. Figeys ; R. Van Hoof ; P. Neutens ; B. Du Bois ; G. Brondani Torri ; S. Severi ; X. Rottenberg 
 

WIDEBAND KERR-COMB NEAR VISIBLE SPECTRUM IN COUPLING-ENGINEERED THIN 
SILICON NITRIDE RESONATORS ............................................................................................................................ 2140

Ali Eshaghian Dorche ; Ali Asghar Eftekhar ; Ali Adibi 
 

ON-CHIP ADIABATIC COUPLERS FOR BROADBAND QUANTUM-POLARIZATION STATE 
PREPARATION .............................................................................................................................................................. 2142

Hung-Pin Chung ; Kuang-Hsu Huang ; Kai Wang ; Sung-Lin Yang ; Shih-Yuan Yang ; Chun-I Sung ; Alexander S. 
Solntsev ; Andrey A. Sukhorukov ; Dragomir N. Neshev ; Yen-Hung Chen 

 

THERMAL TUNING OF BRILLOUIN RESONANCE IN FREE STANDING SILICON 
NANOWIRE .................................................................................................................................................................... 2144

Paul Tiebot ; Raphael Van Laer ; Dries Van Thourout 
 

MICRORING RESONATOR BASED COMPACT ON-CHIP PHASE TUNER ...................................................... 2146
Hwaseob Lee ; Thomas Kananen ; Charles Santori ; Jason S. Pelc ; Ranojoy Bose ; Raymond G. Beausoleil ; 
Tingyi Gu 

 

NEAR-FIELD FLAT FOCUSING MIRRORS USING A METALLIC SUBWAVELENGTH 
GRATING ON TOP OF A PLASMONIC WAVEGUIDE .......................................................................................... 2148

Y.C. Cheng ; B.Z. Huang ; Y. C. Chung ; J.H. Tsai 
 

LINEWIDTH-ADJUSTABLE BANDPASS FILTER BASED ON SILICON CLADDING-
MODULATED WAVEGUIDE MOIRÉ BRAGG GRATINGS .................................................................................. 2150

Tzu-Hsiang Yen ; Bing-Hao Shih ; Nai-Wen Cheng ; Yung-Jr Hung 
 

GE-ON-SI WAVELENGTH DIVISION MULTIPLEXING COMPONENTS NEAR 4.7 µM................................. 2152
Aditya Malik ; Eric J. Stanton ; Junqian Liu ; Alexander Spott ; John E. Bowers 

 

POLARIZATION ROTATOR IN LOW INDEX CONTRAST SUBSTRATES FOR MID-INFRARED 
PHOTONIC INTEGRATION ........................................................................................................................................ 2154

Swapnajit Chakravarty ; Jason Midkiff ; Chi-Jui Chung ; Ali Rostamian ; Joel Guo ; Ray Chen 
 

LOW LOSS ETCHLESS PHOTODEFINED POLYMER OPTICAL WAVEGUIDES........................................... 2156
Julie I. Frish ; Kyung-Jo Kim ; Roland Himmelhuber ; Sasaan Showghi ; Robert A. Norwood 

 

A DISPERSION-COMPENSATED TRANSMITTER FOR ALL-PASS RADIO OVER FIBER LINK 
WITH SIMULTANEOUS DISPERSION INDUCED POWER FADING AND PHASE DISTORTION 
ELIMINATION ............................................................................................................................................................... 2158

Guanyu Han ; Haojie Wang ; Shangyuan Li ; Xiaoxiao Xue ; Xiaoping Zheng ; Bingkun Zhou 
 

GENERATION OF OPTICAL SINGLE SIDEBAND OFDM USING A SILICON MICRORING IQ 
MODULATOR ................................................................................................................................................................ 2160

Yelong Xu ; Mingyang Lyu ; Jiachuan Lin ; Leslie Rusch ; Wei Shi 
 

ELECTRO-OPTIC APERIODICALLY POLED LITHIUM NIOBATE DIRECTIONAL 
COUPLERS ..................................................................................................................................................................... 2162

H. P. Chung ; S. Y. Yang ; S. L. Yang ; T. Y. Chien ; K. H. Huang ; Y. H. Chen 
 

FANO RESONANCE ASSISTED TUNABLE MICROWAVE PHOTONIC PHASE SHIFTER IN 
LOADED RING RESONATOR..................................................................................................................................... 2164

Awanish Pandey ; Shankar Kumar Selvaraja 
 

INTEGRATED POWER SPLITTERS FOR MODE-MULTIPLEXED SIGNALS .................................................. 2166
Yuanhang Zhang ; Mohammed Al-Mumin ; Huiyuan Liu ; Chi Xu ; Lin Zhang ; Patrick L. Likawwa ; Guifang Li 

 

AN ULTRA-COMPACT COLORLESS DUAL-MODE 3 DB POWER SPLITTER BASED ON 
AXISYMMETRICAL SUBWAVELENGTH STRUCTURE ...................................................................................... 2168

Weijie Chang ; Luluzi Lu ; Deming Liu ; Minming Zhang 
 

HYBRID SILICON WAVEGUIDES FOR PHOTONIC QUANTUM CIRCUITS INTEGRATING 
QUANTUM STATE GENERATION AND MANIPULATION.................................................................................. 2170

Lingjie Yu ; Renduo Qi ; Wei Zhang ; Yidong Huang 
 

VERILOG-A COMPACT MODELING AND SIMULATION OF AWGR BASED ALL-TO-ALL 
OPTICAL INTERCONNECTS ..................................................................................................................................... 2172

Kaiqi Zhang ; Xian Xiao ; Yu Zhang ; S. J. Ben Yoo 
 

AN OPTICAL PARALLEL MULTIPLIER USING NANOPHOTONIC ANALOG ADDERS AND 
OPTOELECTRONIC ANALOG-TO-DIGITAL CONVERTERS ............................................................................. 2174

Yuuki Imai ; Tohru Ishihara ; Hidetoshi Onodera ; Akihiko Shinya ; Shota Kita ; Kengo Nozaki ; Kenta Takata ; 
Masaya Notomi 

 

MICROWAVE WAVEFORM GENERATION VIA DISCRETE FOURIER TRANSFORM OF 
MODULATED OPTICAL PULSE TRAIN .................................................................................................................. 2176

Qijie Xie ; Chester Shu 
 



HIGH-POWER INTEGRATED INDIUM PHOSPHIDE TRANSMITTER FOR FREE SPACE 
OPTICAL COMMUNICATIONS ................................................................................................................................. 2178

Hongwei Zhao ; Sergio Pinna ; Bowen Song ; Ludovico Megalini ; Simone Suran Brunelli ; Larry Coldren ; 
Jonathan Klamkin 

 

PHOTONIC MICROWAVE FREQUENCY IDENTIFICATION SYSTEM WITH A THERMALLY 
TUNABLE SILICON MICRORING ............................................................................................................................. 2180

Xu Wang ; Feng Zhou ; Yuhan Yao ; Xi Xiao ; Jianji Dong ; Xinliang Zhang 
 

MACHINE LEARNING AND SILICON PHOTONIC SENSOR FOR COMPLEX CHEMICAL 
COMPONENTS DETERMINATION ........................................................................................................................... 2182

H. Zhang ; M. F. Karim ; S. N. Zheng ; H. Cai ; Y. D. Gu ; S. S. Chen ; H. Yu ; A. Q. Liu 
 

INTEGRATED PHOTODIODES FOR ON-CHIP SEMICONDUCTOR OPTICAL AMPLIFIER 
GAIN MEASUREMENT ................................................................................................................................................ 2184

Agnès Verdier ; Alexandre Garreau ; Karim Mekhazni ; Carmen Gomez ; Hélène Debregeas ; Hélène Carrere ; 
Romain Brenot 

 

OPTICAL FREQUENCY COMB GENERATION AND MICROWAVE SYNTHESIS WITH 
INTEGRATED CASCADED SILICON MODULATORS .......................................................................................... 2186

Siqi Liu ; Kan Wu ; Linjie Zhou ; Xu Xiao ; Yiming Zhong ; Jianping Chen 
 

MONOLITHIC 1310NM 1GB/S OPTICAL RECEIVER WITH SCHOTTKY PHOTODIODE IN 
40NM BULK CMOS ....................................................................................................................................................... 2188

Wouter Diels ; Michiel Steyaert ; Filip Tavernier 
 

SIDE-LOBE LEVEL REDUCTION IN TWO-DIMENSIONAL OPTICAL PHASED ARRAY 
ANTENNAS ..................................................................................................................................................................... 2190

Julián L. Pita ; Ivan Aldaya ; Octavio J. S. Santana ; Luís E. E. De Araujo ; Paulo Dainese ; Lucas H. Gabrielli 
 

BROADBAND EFFICIENT COUPLED-CAVITY ELECTRO-OPTIC MODULATORS BASED ON 
Q ENGINEERING FOR RF PHOTONICS APPLICATIONS ................................................................................... 2192

Hayk Gevorgyan ; Anatol Khilo ; Miloš A. Popovic 
 

FULLY-AUTOMATED GRATING COUPLER DESIGN THROUGH ADJOINT OPTIMIZATION .................. 2194
Logan Su ; Rahul Trivedi ; Neil V. Sapra ; Alexander Y. Piggott ; Dries Vercruysse ; Jelena Vuckovic 

 

INCREASING THE SENSITIVITY-BANDWIDTH PRODUCT OF DUAL RESONANT FSR 
ELECTRO-OPTIC MODULATORS USING A RING RESONATOR WITH WAVEGUIDE-
COUPLED FEEDBACK................................................................................................................................................. 2196

Yoo Seung Lee ; Sang-Shin Lee ; Chee Wei Wong 
 

A MONOLITHIC INTEGRATED INP FEW-MODE TRANSMITTER................................................................... 2198
Zhaosong Li ; Dan Lu ; Yiming He ; Xuliang Zhou ; Lingjuan Zhao ; Jiaoqing Pan 

 

OPTIMIZING RECIRCULATING-FREQUENCY-SHIFTER PERFORMANCE WITH 
SEMICONDUCTOR OPTICAL AMPLIFIER GAIN ASSISTANCE ....................................................................... 2200

Xiaoxi Wang ; Shayan Mookherjea 
 

DISPERSION-ENGINEERED HIGH QUALITY LITHIUM NIOBATE MICRORING 
RESONATORS................................................................................................................................................................ 2202

Yang He ; Hanxiao Liang ; Rui Luo ; Qiang Lin 
 

AN EFFICIENT APPROACH TO CHARACTERIZE LOW LOSS WAVEGUIDES USING BRAGG 
GRATINGS...................................................................................................................................................................... 2204

Yi-Wen Hu ; Yang Zhang ; Pradip Gatkine ; Joss Bland-Hawthorn ; Sylvain Veilleux ; Mario Dagenais 
 

LOW CROSSTALK BENT MULTIMODE WAVEGUIDE FOR ON-CHIP MODE-DIVISION 
MULTIPLEXING INTERCONNECTS ........................................................................................................................ 2206

Xinru Wu ; Wen Zhou ; Duanni Huang ; Zeyu Zhang ; Yi Wang ; John Bowers ; Hon Ki Tsang 
 

A SUB-SAMPLING TIME-INTERLEAVED PHOTONIC ANALOG-TO-DIGITAL CONVERTER 
BASED ON AN OPTOELECTRONIC OSCILLATOR .............................................................................................. 2208

Huanfa Peng ; Rui Guo ; Huayang Du ; Yongchi Xu ; Cheng Zhang ; Jingbiao Chen ; Zhangyuan Chen 
 

TAGGING ELECTRONIC ICS USING SILICON NITRIDE PHOTONIC PHYSICAL 
UNCLONABLE FUNCTIONS....................................................................................................................................... 2210

Hongcheng Sun ; Milad Alemohammad ; Bryan T. Bosworth ; A. Brinton Cooper ; Mark A. Foster ; Amy C. Foster 
 

PATTERN ENHANCEMENT OF HIGH SPEED DATA MODULATION THROUGH 
SATURATING SOA-INTEGRATED EAM ................................................................................................................. 2212

Rih-You Chen ; Yang-Jeng Chen ; Cong-Long Chen ; Yi-Jen Chiu 
 

GEOMETRIC LOSS REDUCTION IN TIGHT BENT WAVEGUIDES FOR SILICON 
PHOTONICS ................................................................................................................................................................... 2214

Makoto Nakai ; Tsuyoshi Nomura ; Sungwon Chung ; Hossein Hashemi 
 

SUPERCHANNEL ENGINEERING WITH MICRORESONATOR COMBS ......................................................... 2216
Oskar B. Helgason ; Attila Fülöp ; Jochen Schröder ; Peter A. Andrekson ; Andrew M. Weiner ; Victor Torres-
Company 

 



FIBER TO CHIP FUSION SPLICING FOR ROBUST, LOW LOSS OPTICAL COUPLING............................... 2218
Juniyali Nauriyal ; Raymond Yu ; Meiting Song ; Jaime Cardenas 

 

PHOTONIC MICROWAVE CHANNELIZATION BASED ON FREQUENCY SHIFTED 
FEEDBACK LASER AND DELAYED COHERENT DETECTION......................................................................... 2220

Wenhui Hao ; Yitang Dai ; Feifei Yin ; Yue Zhou ; Jianqiang Li ; Kun Xu 
 

MODE IDENTIFICATION FOR ULTRA HIGH-Q TERAHERTZ WHISPERING-GALLERY 
MODES ............................................................................................................................................................................ 2222

Dominik Walter Vogt ; Rainer Leonhardt 
 

GRAPHENE ANTI-DOT ARRAYS WITH SELF-ALIGNED GOLD DISKS FOR ENHANCED 
EXCITATION OF TERAHERTZ SURFACE PLASMONS....................................................................................... 2224

Licheng Xiao ; Xianglong Miao ; Geng Li ; Peter Qiang Liu 
 

EFFICIENT DESIGN OF DIFFRACTIVE THZ LENSES FOR ABERRATION RECTIFIED 
FOCUSING VIA MODIFIED BINARY SEARCH ALGORITHM............................................................................ 2226

Sourangsu Banerji ; Ashish Chanana ; Hugo Condori ; Ajay Nahata ; Berardi Sensale-Rodriguez 
 

ULTRASHORT PULSED-LASER FABRICATION OF SILICON MOTH-EYE STRUCTURES FOR 
TERAHERTZ ANTI-REFLECTION............................................................................................................................ 2228

Haruyuki Sakurai ; Natsuki Nemoto ; Kuniaki Konishi ; Yuki Sakurai ; Nobuhiko Katayama ; Tomotake 
Matsumura ; Junji Yumoto ; Makoto Kuwata-Gonokami 

 

DISCOVERY OF PHASE-MATCHED STIMULATED POLARITON SCATTERING NEAR 4 THZ 
IN LITHIUM NIOBATE ................................................................................................................................................ 2230

Yu-Chung Chiu ; Tsong-Dong Wang ; Gang Zhao ; Yen-Chieh Huang 
 

NANO-ELECTRODE PHOTOMIXER FREE FROM LOW-TEMPERATURE-GROWN 
SEMICONDUCTORS FOR THZ DETECTION ......................................................................................................... 2232

Kiwon Mon ; Il-Min Lee ; Eui Su Lee ; Kyung Hyun Park 
 

GENERATION OF INTENSE TERAHERTZ PULSES WITH LONGITUDINAL ELECTRIC 
FIELDS............................................................................................................................................................................. 2234

Mizuho Matoba ; Natsuki Nemoto ; Natsuki Kanda ; Kuniaki Konishi ; Junji Yumoto ; Makoto Kuwata-Gonokami 
 

HIGH-FIELD TERAHERTZ PULSES GENERATED IN AN HMQ-TMS ORGANIC CRYSTAL 
PUMPED BY AN AMPLIFIED YTTERBIUM LASER.............................................................................................. 2236

Andrea Rovere ; Young-Gyun Jeong ; Riccardo Piccoli ; Seung-Heon Lee ; Seung-Chul Lee ; O-Pil Kwon ; Mojca 
Jazbinsek ; Roberto Morandotti ; Luca Razzari 

 

FERROELECTRIC METASURFACES FOR THZ WAVE MANIPULATION ...................................................... 2238
Jingyi Tian ; Fredrik Laurell ; Valdas Pasiskevicius ; Min Qiu ; Hoon Jang 

 

ANTI-REFLECTION COATING DESIGN FOR METALLIC TERAHERTZ META-MATERIALS .................. 2240
Matteo Pancaldi ; Ryan Freeman ; Matthias Hudl ; Matthias C. Hoffmann ; Sergei Llrazhdin ; Paolo Vavassori ; 
Stefano Bonetti 

 

TERAHERTZ ANTIREFLECTION METASURFACES AND APPLICATION IN NARROW 
BANDPASS FILTERS .................................................................................................................................................... 2242

Hou-Tong Chen ; Chun-Chieh Chang ; Li Huang ; John Nogan 
 

COUPLED MICRORING RESONATOR LATTICES AS PERIODICALLY-DRIVEN FLOQUET 
TOPOLOGICAL INSULATORS .................................................................................................................................. 2244

Shirin Afzal ; Vien Van 
 

DISPERSION ENGINEERING WITH PLASMONIC NANOSTRUCTURES FOR ENHANCED 
SURFACE PLASMON RESONANCE SENSING ....................................................................................................... 2246

Pankaj Arora ; Eliran Talker ; Noa Mazurski ; Uriel Levy 
 

LOSSLESS EDGE STATES PROTECTED BY PT-SYMMETRIC PHASE ............................................................ 2248
Xiang Ni ; Daria Smirnova ; Alexander Poddubny ; Daniel Leykam ; Yidong Chong ; Alexander Khanikaev 

 

BILLION-TIMES ENHANCED THIRD ORDER NONLINEAR SUSCEPTIBILITY BASED ON 
NON-RESONANT MESOSCOPIC CRYSTALS ......................................................................................................... 2250

Taeyong Chang ; Jonghwa Shin 
 

GHOST RESONANCE IN LIGHT SCATTERING..................................................................................................... 2252
Sanjay Debnath ; Evgenii E. Narimanov 

 

TEMPORAL METAMATERIALS WITH NON-FOSTER NETWORKS ................................................................ 2254
Yasaman Kiasat ; Victor Pacheco-Peña ; Brian Edwards ; Nader Engheta 

 

HYPERBOLIC METAMATERIALS FOR QUANTUM DOT EMISSION ENHANCEMENT- 
EFFECTS OF UNIT CELL THICKNESS AND LIGHT OUTCOUPLING.............................................................. 2256

Akash Kannegulla ; Bo Wu ; Ye Liu ; Yi-Chieh Wang ; Li-Jing Cheng 
 

SLOW-LIGHT SI-WIRE WAVEGUIDE WITH METAMATERIAL....................................................................... 2258
Satoshi Yamasaki ; Tomohiro Amemiya ; Zhichen Gu ; Junichi Suzuki ; Keisuke Masuda ; Hibiki Kagami ; 
Nobuhiko Nishiyama ; Shigehisa Arai 

 

FREE-SPACE OPTICAL MACH-ZEHNDER MODULATOR BASED ON TWO CASCADED 
METASURFACES .......................................................................................................................................................... 2260

Nasim Mohammadi Estakhri ; Nader Engheta 
 



CONTROL OF ELECTRIC AND MAGNETIC RESONANCES IN NANOPARTICLE 
METASURFACES .......................................................................................................................................................... 2262

Viktoriia E. Babicheva ; Andrey B. Evlyukhin 
 

PLASMONIC TUNING OF EFFECTIVE PHASE TRANSITION TEMPERATURE AND 
ELECTRICAL CONDUCTIVITY ................................................................................................................................ 2264

James Frame ; Wakana Kubo ; Xu Fang 
 

ENGINEERING OPTICAL EMISSION OF SUB-DIFFRACTION HYPERBOLIC 
METAMATERIAL RESONATORS ............................................................................................................................. 2266

Kaijun Feng ; Galen Harden ; Deborah L. Sivco ; Anthony J. Hoffman 
 

A NEW METHOD TO OBTAIN THE PHASE FOR DESIGNING HIGHLY EFFICIENT 
METASURFACE DEVICES: LOCAL PHASE METHOD ........................................................................................ 2268

Liyi Hsu ; Matthieu Dupré ; Abdoulaye Ndao ; Boubacar Kanté 
 

SECOND HARMONIC GENERATION IN GEOMETRIC-PHASE RESONANT DIELECTRIC 
METASURFACES .......................................................................................................................................................... 2270

Jonathan Bar-David ; Uriel Levy 
 

COMPLEX BIREFRINGENCE WITH DIELECTRIC METASURFACES FOR 
UNCONVENTIONAL POLARISATION CONTROL ................................................................................................ 2272

Shaun Lung ; Kai Wang ; Andrey A. Sukhorukov 
 

DOUBLE-LAYER USRRS FOR A THIN TERAHERTZ-WAVE PHASE SHIFTER WITH HIGH 
TRANSMISSION ............................................................................................................................................................ 2274

Zhengli Han ; Seigo Ohno ; Yu Tokizane ; Kouji Nawata ; Takashi Notake ; Yuma Takida ; Hiroaki Minamide 
 

METASURFACES WITH WAVELENGTH-CONTROLLED FUNCTIONS .......................................................... 2276
Z. Shi ; M. Khorasaninejad ; Y. W. Huang ; C. Roques-Carmes ; A. Y. Zhu ; W. T. Chen ; V. Sanjeev ; Z.W. Ding ; 
M. Tamagnone ; K. Chaudhary ; R. C. Devlin ; C. W. Qiu ; F. Capasso 

 

THE CHIRALITY OF EXCEPTIONAL POINTS — AN EXPERIMENTAL INVESTIGATION......................... 2278
C.T. Samlan ; Nirmal K. Viswanathan 

 

POSITION SELECTIVE BEAM SHAPING IN MID-INFRARED REGIME BY ALL-DIELECTRIC 
METASURFACES .......................................................................................................................................................... 2280

Boris Desiatov ; Marko Loncar 
 

DIFFERENCE-FREQUENCY GENERATION AND FREQUENCY UP-CONVERSION WITH 
POLARITONIC NONLINEAR METASURFACES .................................................................................................... 2282

Y. Liu ; J. Lee ; S. March ; N. Nookala ; D. Palaferri ; O. Wolf ; I. Brener ; S.R. Bank ; M. Tymchenko ; J. S. 
Gomez-Diaz ; A. Alu ; M.A. Belkin 

 

INFLUENCE OF GEOMETRY ON SPEED OF PHASE-CHANGE IN GST-BASED NANORODS .................... 2284
Andrea Aboujaoude ; Joshua Burrow ; Joshua Hendrickson ; Imad Agha ; Andrew Sarangan ; Joseph W. Haus 

 

MODE HYBRIDIZATION IN LATTICE INDUCED TRANSPARENCY FOR POLARIZATION-
INSENSITIVE THZ METASURFACES ...................................................................................................................... 2286

Joshua A. Burrow ; Riad Yahiaoui ; Andrew Sarangan ; Jay Mathews ; Imad Agha ; Thomas A. Searles 
 

REVISITATION OF ZNO RANDOM LASERS TOWARD OPTICAL SECURITY............................................... 2288
Seung Ho Choi ; Young Jin Yoo ; Jung Woo Leem ; Jong Heon Lee ; Young Min Song ; Young L. Kim 

 

PSEUDOCANALIZATION REGIME FOR SURFACE WAVES .............................................................................. 2290
Taavi Repan ; Andrey Novitsky ; Morten Willatzen ; Andrei Lavrinenko 

 

DYNAMICALLY TUNABLE, VANADIUM DIOXIDE HUYGENS SOURCE METASURFACES ...................... 2292
Yaping Ji ; Adam Ollanik ; Mason Belue ; Matthew D. Escarra 

 

MULTIMODAL PARITY CONVERSION IN SUPERSYMMETRIC OPTICAL POTENTIALS FOR 
CONTROLLING RANDOM WAVES .......................................................................................................................... 2294

Sunkyu Yu ; Xianji Piao ; Choonlae Cho ; Namkyoo Park 
 

METAGRATING HOLOGRAMS WITH ULTRA-WIDE INCIDENT ANGLE TOLERANCES AND 
HIGH DIFFRACTION EFFICIENCIES ...................................................................................................................... 2296

Zi-Lan Deng ; Junhong Deng ; Guo Ping Wang ; Xing Cheng ; Guixin Li ; Xiangping Li 
 

TOROIDAL RESPONSE OF ASYMMETRIC METASURFACES WITH MULTIPLE HIGH Q-
FACTOR RESONANCES .............................................................................................................................................. 2298

Riad Yahiaoui ; Sirak M. Mekonen ; Joshua A. Burrow ; Pheona O. Williams ; Andrew Sarangan ; Imad Agha ; 
Jay Mathews ; Thomas A. Searles 

 

MANIPULATION OF THE PROPAGATION OF LIGHT IN TUNABLE NONLINEAR BRAGG 
MIRRORS WITH EMBEDDED QUANTUM WELLS ............................................................................................... 2300

Evgeny Sedov ; Irina Sedova ; Igor Chestnov ; Sergey Arakelian ; Alexey Kavokin 
 

A NOVEL PHOTONIC STRUCTURE WITH A NODAL LINE OF DIRAC CONES, AND A 
PHOTONIC TOPOLOGICAL INSULATOR THAT EMERGES FROM IT ........................................................... 2302

Ran A. Gladstein Gladstone ; Gennady Shvets 
 



X-RAY CREATED METAMATERIALS: APPLICATIONS TO METAL-FREE STRUCTURAL 
COLORS WITH FULL CHROMATICITY SPECTRUM AND 80 NM SPATIAL RESOLUTION ...................... 2304

Marcella Bonifazi ; Valerio Mazzone ; Andrea Fratalocchi 
 

IN-SITU VISUALIZATION OF MULTIPLE FILAMENT COMPETITION DYNAMIC OF 
FEMTOSECOND LASER.............................................................................................................................................. 2306

Pengfei Qi ; Lie Lin ; Dan Lu ; Qiang Su ; Zijie Dai ; Weiwei Liu 
 

LASER ABSORPTION AND SCALING BEHAVIOR IN POWDER BED FUSION ADDITIVE 
MANUFACTURING OF METALS............................................................................................................................... 2308

Jianchao Ye ; Alexander M. Rubenchik ; Michael F. Crumb ; Gabe Guss ; Manyalibo J. Matthews 
 

MEASURING QUANTUM EFFICIENCY AND BACKGROUND ABSORPTION OF AN 
YTTERBIUM-DOPED ZBLAN FIBER........................................................................................................................ 2310

Mostafa Peysokhan ; Behnam Abaie ; Esmaeil Mobini ; Saeid Rostami ; Arash Mafi 
 

LIBRATIONS IN WATER NANODROPLETS CONFINED IN DOPC REVERSE MICELLES .......................... 2312
Giulia Folpini ; Torsten Siebert ; Michael Woerner ; Thomas Elsaesser ; Stephane Abel ; Damien Laage 

 

ULTRAFAST PULSE GENERATION IN THE MID-INFRARED VIA MODULATED EMISSIVITY ............... 2314
Yuzhe Xiao ; Nicholas A. Charipar ; Alberto Pique ; Mikhail A. Kats 

 

CALCULATING TERAHERTZ NEAR-FIELDS IN THE SCANNING TUNNELING 
MICROSCOPE JUNCTION .......................................................................................................................................... 2316

Peter H. Nguyen ; Vedran Jelic ; Graham J. Hornig ; Christopher Rathje ; Frank A. Hegmann 
 

OPTICAL RESPONSE OF CRYSTALS WITH EFFECTIVE MODELS................................................................. 2318
Rodrigo A. Muniz ; J. L. Cheng ; M. Kira ; J. E. Sipe 

 

SINGLE EXCITON OPTICAL GAIN IN CSPBBR3NANOCRYSTALS UNCOVERED BY 2D 
ELECTRONIC SPECTROSCOPY ............................................................................................................................... 2320

Wei Zhao ; Zhengyuan Qin ; Chunfeng Zhang ; Xingcan Dai ; Min Xiao 
 

RADIATIVE AND NONRADIATIVE RECOMBINATION COEFFICIENTS OF INAS/INALAS 
CORE-SHELL NANOWIRES ....................................................................................................................................... 2322

Xinxin Li ; Kailing Zhang ; Fatima Toor ; Julian Treu ; Lukas Stampfer ; Gregor Koblmueller ; John P. Prineas 
 

PLASMON-INDUCED HOT ELECTRON TRANSFER IN AG-CSPBBR3HYBRID 
NANOCRYSTALS .......................................................................................................................................................... 2324

Xinyu Huang ; Hongbo Li ; Chunfeng Zhang ; Zhenda Lu ; Min Xiao 
 

ULTRAFAST OPTICAL RESPONSE DUE TO NONLOCAL INTERACTION BETWEEN LIGHT 
AND EXCITONS IN ZNO THIN FILMS ..................................................................................................................... 2326

Masayoshi Ichimiya ; Takuya Matsuda ; Takashi Kinoshita ; Takuya Takahashi ; Masaaki Nakayama ; Hajime 
Ishihara ; Masaaki Ashida 

 

TRANSIENT ELECTRONIC ANISOTROPY IN NORMAL STATE OF OVERDOPED  
NAFE1-XCOXAS SUPERCONDUCTORS ..................................................................................................................... 2328

Shenghua Liu ; Chunfeng Zhang ; Xiaoyong Wang ; Min Xiao 
 

CARRIER RELAXATION DYNAMICS OF INGAN/GAN DOT-IN-NANOWIRES .............................................. 2330
H. George ; Y.-H. Ra ; Z. Mi ; T. Norris 

 

ULTRASHORT MOLECULAR DYNAMICS AND FLAME TEMPERATURE MEASUREMENTS 
BY HYBRID FS/PS CARS SPECTROSCOPY............................................................................................................. 2333

Yuanqin Xia ; Zhibin Zhang ; Sheng Zhang ; Yang Zhao ; Guozhong Hou 
 

TERAHERTZ CARRIER DYNAMICS IN EPITAXIAL LAYERED ε -INSE ......................................................... 2335
Wei Lu ; Zhibin Yang ; Jianhuan Hao ; Dong Sun 

 

NATURAL LINESHAPES BY PROJECTING MULTIDIMENSIONAL SPECTRA ............................................. 2337
Geoffrey M. Diederich ; Mark E. Siemens 

 

DYNAMIC TERAHERTZ RESPONSE IN THE DIRAC SEMIMETAL CD3AS2 INDUCED BY 
ULTRAFAST OPTICAL EXCITATION...................................................................................................................... 2339

Wei Lu ; Jiwei Ling ; Faxian Xiu ; Dong Sun 
 

ULTRAFAST TIME-RESOLVED PHOTOCURRENT MEASUREMENT OF CARRIER ESCAPE 
DYNAMICS IN ANISOTROPIC RES2 ......................................................................................................................... 2341

Hyemin Bae ; Sangwan Sim ; Taeyoung Kim ; Doeon Lee ; Dong-Hwi Kim ; Gwangmook Kim ; Wooyoung Shim ; 
Moon-Ho Jo ; Hyunyong Choi 

 

THE INFLUENCE OF HBN ON THE PUMP-DEPENDENT TIME-EVOLUTION OF 
MONOLAYER PHOTOLUMINESCENCE IN WSE2 ................................................................................................ 2343

Jan Kuhnert ; Lorenz M. Schneider ; Sina Lippert ; Dylan Renaud ; Obafunso Ajayi ; Young Duck Kim ; Wolfram 
Heimbrodt ; James C. Hone ; Arash Rahimi-Iman 

 

EXCITON DYNAMICS IN WSE2 MONOLAYERS FOR DIFFERENT STACKING SCHEMES 
INVOLVING H-BN......................................................................................................................................................... 2345

Lorenz M. Schneider ; Jan Kuhnert ; Sina Lippert ; Dylan Renaud ; Saleh Firoozabadi ; Obafunso Ajayi ; Young 
Duck Kim ; Wolfram Heimbrodt ; James C. Hone ; Arash Rahimi-Iman 

 



THE H2020 PROJECT CLONETS: CLOCK SERVICES OVER OPTICAL-FIBRE NETWORKS IN 
EUROPE .......................................................................................................................................................................... 2347

Josef Vojtech ; Jan Radil ; Vladimir Smotlacha ; Radek Velc ; Przemyslaw Krehlik ; Lukasz Sliwczynski ; Mauro 
Campanella ; Davide Calonico ; Cecilia Clivati ; Filippo Levi ; Ondrej Cíp ; Simon Rerucha ; Ronald Holzwarth ; 
Maurice Lessing ; Sarah Saint-Jalm ; Fabiola Camargo ; Bruno Desruelle ; Jean Lautier-Gaud ; Elizabeth Laier 
English ; Jochen Kronjäger ; Peter Whibberley ; Eva Bookjans ; Paul-Eric Pottie ; Philip Tuckey ; Tomáš Müller ; 
Jirí Štefl ; Marcela Šteflová ; Pawel Nogas ; Robert Urbaniak ; Artur Binczewski ; Wojbor Bogacki ; Krzysztof 
Turza ; Gesine Grosche ; Harald Schnatz ; Emilie Camisard ; Nicolas Quintin ; Javier Diaz ; Eduardo Ros ; 
Trinidad García ; Alessandro Galardini ; Alwyn Seeds ; Zhen Yang ; Anne Amy-Klein 

 

COMMISSIONING OF A FULLY-AUTOMATED, PULSED OPTICAL TIMING DISTRIBUTION 
SYSTEM AT DALIAN COHERENT LIGHT SOURCE............................................................................................. 2349

Haynes Pak Hay Cheng ; Kemal Çafak ; Anan Dai ; Johann Derksen ; Andrej Berlin ; Erwin Cano ; Zhichao Chen 
; Hongli Ding ; Dariush Forouher ; Zhigang He ; Xiaoqing Liu ; Wahid Nasimzada ; Mathias Neuhaus ; Philipp 
Schiepel ; Eduard Seibel ; Yuhuan Tian ; Bo Liu ; Guorong Wu ; Franz X. Kärtner 

 

SUB-SHOT-NOISE ABSORPTION IMAGING WITH A HYBRID DETECTION SCHEME ............................... 2351
Javier Sabines-Chesterking ; Alex Mcmillan ; Paul-Antoine Moreau ; Sebastian Knauer ; Eric Johnston ; Siddarth 
Joshi ; John Rarity ; Jonathan Matthews 

 

A STEP FORWARD THE DETERMINATION OF THE ANOMALOUS DISPERSION ON THE 
ER3+IN THE TELURITE GLASS.................................................................................................................................. 2353

L. H. C. Andrade ; A. P. Langaro ; A. K. R. Souza ; A. C. P. Rocha ; C.Y. Morassuti ; J. R. Silva ; S. M. Lima 
 

PHOTO-ACOUSTIC SENSING WITH FIBER-BASED OPTICAL FREQUENCY COMB CAVITY.................. 2355
Takeo Minamikawa ; Takashi Masuoka ; Takashi Ogura ; Yoshiaki Nakajima ; Yoshihisa Yamaoka ; Kaoru 
Minoshima ; Takeshi Yasui 

 

A SIMPLISTIC METHOD TO GENERATE HIGHLY FLAT OPTICAL FREQUENCY COMBS...................... 2357
Thanh Tuan Tran ; Minje Song ; Minhyup Song ; Dongsun Seo 

 

EVOLUTION AND PERFORMANCE OF HIGH-SPEED A-SCAN BASED ON REAL-TIME 
OPTICAL SPECTRUM FOURIER TRANSFORMATION ....................................................................................... 2359

Fabio Falconi ; Yongwoo Park ; José Azaña ; Antonella Bogoni ; Antonio Malacarne 
 

DISPERSIVE TUNABLE LASER SPECTROSCOPY WITH ULTRAHIGH SPECTRAL 
RESOLUTION................................................................................................................................................................. 2361

Bin Wang ; Xinyu Fan ; Shuai Wang ; Zuyuan He 
 

REFRACTIVE-INDEX-SENSING RF COMB USING INTRA-CAVITY MULTI-MODE 
INTERFERENCE FIBER SENSOR.............................................................................................................................. 2363

Ryo Oe ; Kosuke Nagai ; Takeo Minamikawa ; Shuji Taue ; Hideki Fukano ; Yoshiaki Nakajima ; Kaoru 
Minoshima ; Takeshi Yasui 

 

AUTO-START MECHANISM OF A POLARIZATION-MULTIPLEXED DUAL-FREQUENCY 
FEMTOSECOND FIBER LASER................................................................................................................................. 2365

Govind Vedala ; Rongqing Hui 
 

RADIATION PRESSURE ASSISTED ACOUSTO-OPTICAL TRANSDUCER ...................................................... 2367
Ke Huang ; Mani Hossein-Zadeh 

 

PHASE CORRELATION BETWEEN LINES OF ELECTRO-OPTICAL FREQUENCY COMBS...................... 2369
Lars Lundberg ; Mikael Mazur ; Attila Fiilöp ; Victor Torres-Company ; Magnus Karlsson 

 

FLUORESCENCE DOUBLE RESONANCE OPTICAL PUMPING SPECTRUM AND ITS 
APPLICATION FOR FREQUENCY STABILIZATION IN MILLIMETER SCALE VAPOR CELL.................. 2371

Eliran Talker ; Liron Stern ; Alex Naiman ; Uriel Levy 
 

FREQUENCY DISSEMINATION OVER 1000 KM OPTICAL FIBER WITH 10-21 FREQUENCY 
INSTABILITY ................................................................................................................................................................. 2373

Xing Chen ; Jianming Shang ; Dongxing Wang ; Cheng Ci ; Wanpeng Zhang ; Bo Liu ; Hong Wu ; Song Yu ; 
Zhigang Zhang 

 

DUAL-COMB SPECTROSCOPY OF METHAN BASED ON AN ERBIUM DUAL-COMB FIBER 
LASER.............................................................................................................................................................................. 2375

Jie Chen ; Xin Zhao ; Yuehan Wu ; Ting Li ; Ruliu Wang ; Qian Li ; Siyao Yin ; Jiansheng Liu ; Zheng Zheng 
 

SELF-CONTROLLED STABILIZATION OF A PASSIVELY PHASE-LOCKED ER:FIBER 
FREQUENCY COMB..................................................................................................................................................... 2377

Andreas Liehl ; David Fehrenbacher ; Philipp Sulzer ; Alfred Leitenstorfer ; Denis V. Seletskiy 
 

REAL-TIME MULTI-WAVELENGTH DIGITAL HOLOGRAPHY USING LINE-BY-LINE 
SPECTRAL SHAPING OF OPTICAL FREQUENCY COMB .................................................................................. 2379

Masatomo Yamagiwa ; Takeo Minamikawa ; Isao Morohashi ; Norihiko Sekine ; Iwao Hosako ; Hirotsugu 
Yamamoto ; Takeshi Yasui 

 

HIGH-SENSITIVITY DOPPLER-FREE OPTICAL-OPTICAL DOUBLE-RESONANCE DUAL-
COMB SPECTROSCOPY.............................................................................................................................................. 2381

Akiko Nishiyama ; Ken'ichi Nakagawa ; Hiroyuki Sasada ; Atsushi Onae ; Yoshiaki Nakajima ; Kaoru Minoshima 
 



FREE-RUNNING, FEMTOSECOND DUAL-COMB MIXSEL FOR SPECTROSCOPY OF 
ACETYLENE .................................................................................................................................................................. 2383

J. Nürnberg ; C. G. E. Alfieri ; Z. Chen ; D. Waldburger ; M. Golling ; N. Picqué ; U. Keller 
 

QUANTUM INTERFERENCE CONTROL OF INJECTED PHOTOCURRENT IN AN ALGAAS 
WAVEGUIDE.................................................................................................................................................................. 2385

Kai Wang ; Rodrigo A. Muniz ; J. E. Sipe ; S. T. Cundiff 
 

DETERMINATION OF THE OFFSET FREQUENCY OF A BROADBAND FREQUENCY COMB 
GENERATED IN A WAVEGUIDE-TYPE PERIODICALLY POLED LITHIUM NIOBATE 
CRYSTAL ........................................................................................................................................................................ 2387

Kazumichi Yoshii ; Junia Nomura ; Kaho Taguchi ; Yusuke Hisai ; Feng-Lei Hong 
 

A COMPUTATIONAL CORRECTION METHOD FOR DUAL-COMB INTERFEROMETRY.......................... 2389
Zebin Zhu ; Kai Ni ; Qian Zhou ; Guanhao Wu 

 

COMPACT GHZ FREQUENCY COMB FROM AN ULTRAFAST SOLID-STATE LASER WITH 
COST-EFFICIENT 3D-PRINTED PLASTIC CAVITY BASE .................................................................................. 2391

Sargis Hakobyan ; Pierre Brochard ; Valentin J. Wittwer ; Kutan Gürel ; Stéphane Schilt ; Thomas Südmeyer 
 

FREQUENCY-SWEEPING INTERFEROMETRY UTILIZING OPTICAL FREQUENCY COMB 
AND FOURIER TRANSFORM PHASE RETRIEVING ............................................................................................ 2393

Weipeng Zhang ; Haoyun Wei ; Yan Li 
 

A HIGH PERFORMANCE CLOCK LASER FOR TWO-PHOTON FREQUENCY STABILIZED 
OPTICAL CLOCKS ....................................................................................................................................................... 2395

Matthew S. Bigelow ; Kyle W. Martin ; Gretchen Phelps ; Nathan D. Lemke 
 

DEVELOPMENT AND QUALIFICATION OF UHV-COMPATIBLE, MICRO-INTEGRATED 
OPTICAL SETUPS FOR COLD ATOM APPLICATIONS ....................................................................................... 2397

Marc Christ ; Achim Peters ; Markus Krutzik 
 

OPTICAL FREQUENCY COMB FARADAY ROTATION SPECTROSCOPY...................................................... 2399
Alexandra C. Johansson ; Jonas Westberg ; Gerard Wysocki ; Aleksandra Foltynowicz 

 

TUNABLE LOWER-RIN BRILLOUIN FIBER RING LASER FOR BOTDA SENSING ...................................... 2401
Diego Marini ; Leonardo. Rossi ; Filippo Bastianini ; Gabriele Bolognini 

 

MULTI-POINT ACOUSTIC SENSING SYSTEM USING COHERENT PHASE DETECTION .......................... 2403
Jingyi Wang ; Fan Ai ; Yuezhen Sun ; Hao Li ; Xiangpeng Xiao ; Zhijun Yan ; Deming Liu ; Qizhen Sun 

 

FIBER OPTICAL SENSOR FOR METHANE DETECTION BASED ON METAL-ORGANIC 
FRAMEWORK/SILICONE POLYMER COATING .................................................................................................. 2405

Rongtao Cao ; Hangjun Ding ; Zhaoqiang Peng ; Ki-Joong Kim ; Paul Ohodnicki ; Aidong Yan ; Kevin P. Chen 
 

HIGH-RESOLUTION AND LARGE-CAPACITY DBR FIBER LASER ACCELEROMETER 
NETWORK...................................................................................................................................................................... 2407

Tao Liu ; Dongdong Lv ; Yiyang Luo ; Zhijun Yan ; Kai Wang ; Chengqiang Li ; Deming Liu ; Qizhen Sun 
 

FAST READING OF FIBER BRAGG GRATING SENSORS WITH A LOCKED NON-DITHERED 
TUNABLE LASER.......................................................................................................................................................... 2409

Pedro Martín-Mateos ; Oscar Elias Bonilla-Manrique ; Pablo Acedo ; Jose Antonio Garcia-Souto 
 

COST EFFECTIVE DUAL-POLARIZATION INTERFEROMETRIC FIBER OPTIC 
GYROSCOPE WITH ULTRA-SIMPLE CONFIGURATION ................................................................................... 2411

Fangyuan Chen ; Yulin Li ; Rongya Luo ; Fang Ben ; Dong He ; Chao Peng 
 

PICO-STRAIN RESOLUTION FIBER GRATING SENSOR WITH ULTRALOW PROBE POWER 
AND TUNABLE SENSITIVITY.................................................................................................................................... 2413

Shuangxiang Zhao ; Qingwen Liu ; Jiageng Chen ; Zuyuan He 
 

MULTICHANNEL FIBER BRAGG GRATING FOR TEMPERATURE FIELD MONITORING ....................... 2415
Wei Zhang ; Adenowo Gbadebo ; Zhikun Xing ; Desheng Jiang ; Deming Liu ; Zhijun Yan ; Qizhen Sun 

 

DEMONSTRATION OF A PLASMO-THERMOMECHANICAL RADIATION DETECTOR WITH 
SI3N4 WAVEGUIDE OPTICAL READOUT CIRCUIT.............................................................................................. 2417

Qiancheng Zhao ; Mohammad Wahiduzzaman Khan ; Parinaz Sadri-Moshkenani ; Regina Regan ; Filippo 
Capolino ; Ozdal Boyraz 

 

SURFACE PLASMON RESONATOR BIOSENSOR SPATIAL PHASE SENSITIVITY 
ENHANCEMENT THROUGH OPTICAL FIBER LOW COHERENCE INTERFEROMETRY ......................... 2419

Shih-Hsiang Hsu ; Hsun-Yuan Hsu ; Chung-Hsuan Chen ; Meng-Syuan Jian 
 

PPB-LEVEL DETECTION OF ACETYLENE BASED ON QEPAS USING A POWER AMPLIFIED 
DIODE LASER................................................................................................................................................................ 2421

Yufei Ma ; Yao Tong ; Ying He ; Xin Yu ; Frank K. Tittel 
 

REMOTE, DISTRIBUTED GAS SENSOR BASED ON FEW-QEPAS..................................................................... 2423
Ying He ; Yufei Ma ; Yao Tong ; Xin Yu ; Frank K. Tittel 

 

TEMPERATURE SENSOR USING FLUID-FILLED NEGATIVE CURVATURE FIBERS ................................. 2425
Chengli Wei ; Joshua T. Young ; Curtis R. Menyuk ; Jonathan Hu 

 



MULTI-FUNCTIONAL CELLULOSE FIBER DECORATED WITH PLASMONIC AU 
NANOPARTICLES FOR COLORIMETRY AND SERS ASSAY ............................................................................. 2427

Qian Yu ; Xianming Kong ; Yibo Ma ; Alan X. Wang 
 

AN OPTICAL MICROWAVE GENERATOR BASED ON STIMULATED BRILLOUIN 
SCATTERING WITH FINE TUNABILITY ................................................................................................................ 2429

Juanjuan Yan ; Aihu Liang ; Fengdan Xin ; Qidi Liu 
 

STRONG-FIELD LASER INITIATED H2ROAMING CHEMISTRY AND THE FORMATION OF 
H3+ FROM ORGANIC MOLECULES ......................................................................................................................... 2431

Nagitha Ekanayake ; Muath Nairat ; Travis Severt ; Peyman Feizollah ; Bethany Jochim ; Balram Kaderiya ; 
Farzaneh Ziaee ; Kurtis Borne ; Kanaka Raju Pandiri ; Kevin D. Carnes ; Daniel Rolles ; Artem Rudenko ; Itzik 
Ben-Itzhak ; Nicholas P. Weingartz ; Benjamin M. Farris ; Benjamin G. Levine ; James E. Jackson ; Marcos 
Dantus 

 

SIMULTANEOUS MULTI-CHANNEL AOSLO IMAGING FOR VISUALIZING INNER RETINA 
STRUCTURES ................................................................................................................................................................ 2433

Mircea Mujat ; Yang Lu ; Gopi Maguluri ; Nicusor Iftimia ; R. Daniel Ferguson 
 

ADAPTIVE OPTICS SCANNING LASER OPHTHALMOSCOPY IN RETINAL 
DEGENERATIONS: NEW INSIGHTS IN STRUCTURE AND FUNCTION .......................................................... 2435

Jacque L. Duncan 
 

MULTIMODALITY IMAGING GUIDED RETICHOROIDAL NEOVASCULARIZATION IN A 
RABBIT MODEL............................................................................................................................................................ 2437

Van Phuc Nguyen ; Yanxiu Li ; Wei Zhang ; Wei Qiao ; Binh Liu ; Xueding Wang ; Yannis M. Paulus 
 

HIGH-RESOLUTION ON-CHIP DIGITAL FOURIER TRANSFORM SPECTROSCOPY.................................. 2439
Derek M. Kita ; Brando Mirandat ; David Favelai ; David Bono ; Jérôme Michon ; Hongtao Lin ; Tian Gu ; 
Juejun Hu 

 

SILICON LINEAR OPTICAL LOGIC GATES FOR LOW-LATENCY COMPUTING........................................ 2441
Shota Kita ; Kengo Nozaki ; Kenta Takata ; Akihiko Shinya ; Masaya Notomi 

 

MICRODISK-BASED FULL ADDERS FOR OPTICAL COMPUTING IN SILICON PHOTONICS .................. 2443
Zhoufeng Ying ; Zheng Wang ; Zheng Zhao ; Shounak Dhar ; David Z. Pan ; Richard Soref ; Ray T. Chen 

 

128×128 SILICON PHOTONIC MEMS SWITCH WITH SCALABLE ROW/COLUMN 
ADDRESSING ................................................................................................................................................................. 2445

Kyungmok Kwon ; Tae Joon Seok ; Johannes Henriksson ; Jianheng Luo ; Lane Ochikubo ; John Jacobs ; Richard 
S. Muller ; Ming C. Wu 

 

MONOLITHICALLY INTEGRATED HOLMIUM LASERS ON SILICON CHIPS.............................................. 2447
Nanxi Li ; E. Salih Magden ; Zhan Su ; Neetesh Singh ; Alfonso Ruocco ; Ming Xin ; Matthew Byrd ; Patrick T. 
Callahan ; Jonathan D. B. Bradley ; Diedrik Vermeulen ; Michael R. Watts 

 

QUANTUM-DOT NANOLASERS ON SI PHOTONIC CIRCUITS.......................................................................... 2449
A. Osada ; Y. Ota ; R. Katsumi ; K. Watanabe ; S. Iwamoto ; Y. Arakawa 

 

PHOTONIC CRYSTAL DIODE LASER ARRAYS INTEGRATED WITH A PHASE SHIFTER 
DESIGNED FOR NARROW FAR-FIELD ANGLE .................................................................................................... 2451

Xuyan Zhou ; Xiaolong Ma ; Shaoyu Zhao ; Hongwei Qu ; Aiyi Qi ; Wanhua Zheng 
 

ULTRAFAST QUANTUM DOT VECSELS: RECORD PERFORMANCE DEPENDING ON 
GROWTH TECHNIQUES ............................................................................................................................................. 2453

C. G. E. Alfieri ; D. Waldburger ; J. Nürnberg ; M. Golling ; U. Keller 
 

10 W HIGH-POWER AND HIGH-BEAM-QUALITY PULSED OPERATION OF DOUBLE-HOLE 
PHOTONIC-CRYSTAL SURFACE-EMITTING LASERS ....................................................................................... 2455

Masahiro Yoshida ; Menaka De Zoysa ; Kenji Ishizaki ; Yoshinori Tanaka ; Ranko Hatsuda ; Masato Kawasaki ; 
Bong-Shik Song ; Susumu Noda 

 

ASYMMETRIC BEAM GENERATION IN AN ON-CHIP 2D-PATTERN-PROJECTING LASERS .................. 2457
Kazuyoshi Hirose ; Yoshitaka Kurosaka ; Yu Takiguchi ; Takahiro Sugiyama ; Yoshiro Nomoto ; So Uenoyama 

 

DIRECT GENERATION OF LAGUERRE-GAUSSIAN BEAM WITH HOLOGRAPHICAL 
PHASE-MODULATED SURFACE-EMITTING LASERS ........................................................................................ 2459

Yu Takiguchi ; Kazuyoshi Hirose ; Takahiro Sugiyama ; So Uenoyama ; Yoshiro Nomoto ; Yoshitaka Kurosaka 
 

MIXED-CATION ORGANIC-INORGANIC HALIDE PEROVSKITE THIN FILM SURFACE-
EMITTING LASER ENABLED BY EXCITONIC GAIN .......................................................................................... 2461

Songtao Chen ; Arto Nurmikko 
 

A VIOLET III-NITRIDE VERTICAL-CAVITY SURFACE-EMITTING LASER WITH A MOCVD-
GROWN TUNNEL JUNCTION CONTACT ............................................................................................................... 2463

Seunggeun Lee ; Charles A. Forman ; Changmin Lee ; Jared Kearns ; John T. Leonard ; Daniel A. Cohen ; James 
S. Speck ; Shuji Nakamura ; Steven P. Denbaars 

 

TOWARD HYBRID ORGANIC-INORGANIC PEROVSKITE DIODE LASERS .................................................. 2465
Noel Giebink 

 



LASING FROM HIGH-QUALITY LEAD HALIDE PEROVSKITE SINGLE-CRYSTAL 
MICROPARTICLES ...................................................................................................................................................... 2467

Sangyeon Cho ; Seok-Hyun Yun 
 

HIGHLY SENSITIVE UV-VIS-NIR INORGANIC PEROVSKITE QUANTUM DOT 
PHOTOTRANSISTORS BASED ON LAYERED HETEROJUNCTIONS............................................................... 2469

Chen Zou ; Yuyin Xi ; Lilo D. Pozzo ; Lih Y. Lin 
 

LOW COHERENCE ILLUMINATION OF FLEXIBLE PEROVSKITE RANDOM LASERS ............................. 2471
Yu-Chi Wang ; Yu-Heng Hong ; Kuo-Bin Hong ; Tsung-Sheng Kao ; Tien-Chang Lu 

 

HIGHLY EFFICIENT ENERGY TRANSFER BETWEEN TMDCS AND ORGANIC MATERIALS ................. 2473
Che-Hsuan Cheng ; Zidong Li ; Parag B. Deotare 

 

DYNAMIC DIELECTRIC METASURFACES INCORPORATING PHASE-CHANGE MATERIAL................. 2475
Sajjad Abdollahramezani ; Hossein Taghinejad ; Yashar Kiarashi Nejad ; Ali A. Eftekhar ; Ali Adibi 

 

MEMS-TUNABLE DIELECTRIC METASURFACE LENS ..................................................................................... 2477
Ehsan Arbabi ; Amir Arbabi ; Seyedeh Mahsa Kamali ; Yu Horie ; Mohammadsadegh Faraji-Dana ; Andrei 
Faraon 

 

CONTINUOUS GRADIENT DIELECTRIC METASURFACES FOR NON-DISCRETE SPATIAL 
LIGHT MANIPULATION ............................................................................................................................................. 2479

Masashi Miyata ; Mitsumasa Nakajima ; Toshikazu Hashimoto 
 

LARGE AREA TUNABLE ALVAREZ METALENS VIA STEPPER PHOTOLITHOGRAPHY ......................... 2481
Shane Colburn ; Alan Zhan ; Arka Majumdar 

 

DIRECTIONAL PLASMONIC IMAGE SENSORS FOR LENS-FREE COMPOUND-EYE VISION .................. 2483
Leonard C. Kogos ; Lei Tian ; Roberto Paiella 

 

INTRA-CAVITY METASURFACES FOR TOPOLOGICALLY SPIN-CONTROLLED LASER 
MODES ............................................................................................................................................................................ 2485

Elhanan Maguid ; Ronen Chriki ; Michael Yannai ; Chene Tradonsky ; Vladimir Kleiner ; Erez Hasman ; Asher. 
A. Friesem ; Nir Davidson 

 

BIANISOTROPIC ALL-DIELECTRIC METASURFACES FOR EFFICIENT DIFFRACTION OF 
MID-INFRARED ELECTROMAGNETIC WAVES................................................................................................... 2487

Zhiyuan Fan ; Maxim Shcherbakov ; Gennady Shvets 
 

SELF-ALIGNED NANO-TRANSFER OF METASURFACE POLARIMETER TO AN OPTICAL 
FIBER TIP USING UV-CURABLE HYBRID POLYMER ........................................................................................ 2489

Michael Juhl ; Carlos Mendoza ; J. P. Balthasar Mueller ; Federico Capasso ; Kristján Leósson 
 

45W 2 µM NANOSECOND PULSE DELIVERY USING ANTIRESONANT HOLLOW-CORE 
FIBER............................................................................................................................................................................... 2491

Elizabeth Lee ; Jiaqi Luo ; Biao Sun ; Vincent Larry Ramalingam ; Xia Yu ; Qijie Wang ; Fei Yu ; Jonathan C. 
Knight 

 

2-3 µM WAVELENGTH-RANGE LOW-LOSS INHIBITED-COUPLING HOLLOW-CORE FIBER................. 2493
Martin Maurel ; Frédéric Delahaye ; Foued Amrani ; Benoit Debord ; Frédéric Gérôme ; Fetah Benabid 

 

1 KM LONG HC-PCF WITH LOSSES AT THE FUNDAMENTAL RAYLEIGH SCATTERING 
LIMIT IN THE GREEN WAVELENGTH RANGE.................................................................................................... 2495

M. Chafer ; F. Delahaye ; F. Amrani ; B. Debord ; F. Gérôme ; F. Benabid 
 

HOLLOW-CORE NEGATIVE-CURVATURE FIBER FOR HIGH ENERGY PULSE DELIVERY 
AT UV WAVELENGTH ................................................................................................................................................ 2497

Shou-Fei Gao ; Ying-Ying Wang ; Wei Ding ; Pu Wang 
 

POLARIZATION EVOLUTION IN ANTIRESONANT HOLLOW CORE FIBERS.............................................. 2499
Ni. Jayakumar ; R. Sollapur ; A. Hoffmann ; T. Grigorova ; A. Hartung ; A. Schwuchow ; J. Bierlich ; J. Kobelke ; 
M.A. Schmidt ; C. Spielmann 

 

MODE TRANSFORMATION IN AN INHIBITED-COUPLING GUIDING ASYMMETRIC 
TUBULAR HOLLOW FIBER ....................................................................................................................................... 2501

J. H. Osório ; M. Chafer ; B. Debord ; F. Giovanardi ; M. Cordier ; F. Delahaye ; L. Vincetti ; F. Gérôme ; F. 
Benabid 

 

LOW-FREQUENCY SUPPRESSION OF CLASSICAL LASER FLUCTUATIONS USING 
HOLLOW-CORE FIBRE............................................................................................................................................... 2503

Euan Allen ; Giacomo Ferranti ; Dylan Mahler ; Kristina Rusimova ; Peter J. Mosley ; Jonathan Matthews 
 

GENERATION OF 1 MJ, 85 FS, 2.5 µM PULSES FROM A CR2+:ZNSE CHIRPED PULSE 
AMPLIFIER .................................................................................................................................................................... 2505

Lam H. Mach ; Xiaoming Ren ; Yanchun Yin ; Yang Wang ; Zenghu Chang 
 

8.6 MHZ EXTENDED CAVITY CR:ZNS CHIRPED-PULSE OSCILLATOR........................................................ 2507
Nikolai Tolstik ; Cherrie Sue Jing Lee ; Evgeni Sorokin ; Irina T. Sorokina 

 

HIGH ENERGY, FEW-CYCLE PARAMETRIC SOURCE TUNABLE IN THE 5-11 µM WINDOW 
DRIVEN BY AN YB BULK CPA SYSTEM ................................................................................................................. 2509

Giedre Marija Archipovaite ; Guangyu Fan ; Pavel Malevich ; Tan Lihao ; Stéphane Petit ; Jean-Christophe 
Delagnes ; Eric Cormier ; Giedrius Andriukaitis ; Edgar Kaksis ; Andrius Baltuška ; Tadas Balciunas 

 



AN ALL-FIBER MID-INFRARED (6 – 9 µM) SOURCE BASED ON DIFFERENCE FREQUENCY 
GENERATION IN OP-GAP CRYSTAL....................................................................................................................... 2511

Jaroslaw Sotor ; Tadeusz Martynkien ; Peter G. Schunemann ; Pawel Mergo ; Grzegorz Sobon 
 

GENERATION OF HIGH-ENERGY MID-INFRARED PULSES AT 3.3 µM BY DUAL-CHIRPED 
OPTICAL PARAMETRIC AMPLIFICATION........................................................................................................... 2513

Yuxi Fu ; Kataro Nishimura ; Bing Xue ; Akira Suda ; Katsumi Midorikawa ; Eiji J. Takahashi 
 

HIGH POWER OFFSET-FREE ULTRAFAST MID-IR SOURCE HARNESSING SPM-ENABLED 
SPECTRAL SELECTION.............................................................................................................................................. 2515

Gengji Zhou ; Franz X. Kärtner ; Guoqing Chang 
 

MULTI-CHANNEL HARMONIC FREQUENCY COMB COVERING THE MID-INFRARED 
MOLECULAR FINGERPRINT REGION ................................................................................................................... 2517

Christian Gaida ; Tobias Heuermann ; Martin Gebhardt ; Thomas Butler ; Daniel Gerz ; Lenard Vamos ; Ferenc 
Krausz ; Jens Limpert ; Ioachim Pupeza 

 

QUANTUM FREQUENCY CONVERSION USING NANOPHOTONICS .............................................................. 2519
Qing Li ; Anshuman Singh ; Xiyuan Lu ; Varun Verma ; Richard Mirin ; Sae Woo Nam ; Kartik Srinivasan 

 

OBSERVATION OF SECOND HARMONIC AND SUM FREQUENCY IN AN OPTICALLY 
POLED SI3N4WAVEGUIDE......................................................................................................................................... 2521

Davide Grassani ; Adrien Billat ; Martin Pfeiffer ; Tobias Kippenberg ; Camille-Sophie Bres 
 

BROADBAND PARAMETRIC DOWN-CONVERSION IN AN X-CUT LITHIUM NIOBATE 
MICRORESONATOR.................................................................................................................................................... 2523

Rui Luo ; Haowei Jiang ; Steven Rogers ; Hanxiao Liang ; Yang He ; Qiang Lin 
 

FOUR-WAVE MIXING IN GAN WAVEGUIDES ...................................................................................................... 2525
Dvir Munk ; Moshe Katzman ; Ohad Westreich ; Moarn Bin Nun ; Yedidya Lior ; Noam Sicron ; Yossi Paltiel ; Avi 
Zadok 

 

CMOS-COMPATIBLE, LOW-LOSS DEUTERATED SILICON NITRIDE PHOTONIC DEVICES 
FOR OPTICAL FREQUENCY COMBS ...................................................................................................................... 2527

Jeff Chiles ; Nima Nader ; Daniel D. Hickstein ; Su Peng Yu ; Travis Crain Briles ; David Carlson ; Hojoong Jung 
; Jeffrey M. Shainline ; Scott Diddams ; Scott Papp ; Sae Woo Nam ; Richard P. Mirin 

 

STABILITY OF CNOIDAL WAVE FREQUENCY COMBS IN MICRORESONATORS ..................................... 2529
Zhen Qi ; Shaokang Wang ; Jose A. Jaramillo-Villegas ; Minghao Qi ; Andrew M. Weiner ; Giuseppe D'aguanno ; 
Curtis R. Menyuk 

 

NON-HERMITICITY IN WEAKLY COUPLED SEMICONDUCTOR LASER ARRAYS.................................... 2531
Zihe Gao ; Matthew T. Johnson ; Harshil Dave ; Bradley J. Thompson ; Kent D. Choquette 

 

DUAL-COMB SPECTROSCOPY WITH PASSIVELY MODE-LOCKED INTERBAND CASCADE 
LASER FREQUENCY COMBS .................................................................................................................................... 2533

Lukasz A. Sterczewski ; Jonas Westberg ; Mahmood Bagheri ; Clifford Frez ; Igor Vurgaftman ; Chadwick L. 
Canedy ; William W. Bewley ; Charles D. Merritt ; Chul Soo Kim ; Mijin Kim ; Jerry R. Meyer ; Gerard Wysocki 

 

RING INTERBAND CASCADE LASERS ................................................................................................................... 2535
Martin Holzbauer ; Borislav Hinkov ; Rolf Szedlak ; Hermann Detz ; Robert Weih ; Sven Höfling ; Werner 
Schrenk ; Erich Gornik ; Johannes Koeth ; Gottfried Strasser 

 

INP-BASED QUANTUM CASCADE LASERS MONOLITHICALLY INTEGRATED ONTO SI 
AND GAAS SUBSTRATES............................................................................................................................................ 2537

R. Go ; H. Krysiak ; M. Fetters ; P. Figueiredo ; M. Suttinger ; J. Leshin ; X. M. Fang ; J. M. Fastenau ; D. 
Lubyshev ; A. W. K. Liu ; A. Eisenbach ; M. J. Furlong ; A. Lyakh 

 

MONOLITHIC INTEGRATION OF MID-INFRARED QUANTUM CASCADE LASERS 
COUPLED WITH PASSIVE INGAAS WAVEGUIDES ............................................................................................. 2539

Seungyong Jung ; Daniele Palaferri ; Jiaming Xu ; Feng Xie ; Yae Okuno ; Christopher Pinzone ; Kevin Lascola ; 
Mikhail A. Belkin 

 

EXTERNAL CAVITY GASB-BASED CASCADE DIODE LASERS WITH TUNING RANGE OF 
280 NM CENTERED NEAR 3.13 µM ........................................................................................................................... 2541

Meng Wang ; Tao Feng ; Takashi Hosoda ; Gela Kipshidze ; Jiang Jiang ; Leon Shterengas ; Gregory Belenky 
 

PURE AMPLITUDE OR FREQUENCY MODULATION OF A QUANTUM CASCADE LASER BY 
USE OF AN INTEGRATED HEATER......................................................................................................................... 2543

Atif Shehzad ; Pierre Brochard ; Renaud Matthey ; Alfredo Bismuto ; Stéphane Blaser ; Tobias Gresch ; Richard 
Maulini ; Antoine Muller ; Thomas Südmeyer ; Stéphane Schilt 

 

ELECTRO-ELASTO-OPTICAL PROPERTIES OF EEO CRYSTALS (PMN-PT BASED RELAX 
FERROELECTRIC CRYSTALS) BY SPECIAL MODIFICATIONS ...................................................................... 2545

Pengdi Han ; Weiling Yan ; Qiushui Chen 
 

PERIODIC POLING OF ION-SLICED X-CUT MAGNESIUM OXIDE DOPED LITHIUM 
NIOBATE THIN FILMS ................................................................................................................................................ 2547

Jonathan Tyler Nagy ; Ronald M. Reano 
 

ULTRAHIGH-Q LITHIUM NIOBATE MICRORING RESONATOR .................................................................... 2549
Mian Zhang ; Cheng Wang ; Rebecca Cheng ; Amirhassan Shams-Ansari ; Marko Loncar 

 



FOUNDRY-COMPATIBLE HYBRID SILICON / LITHIUM NIOBATE ELECTRO-OPTIC 
MODULATOR ................................................................................................................................................................ 2551

Peter O. Weigel ; Jie Zhao ; Douglas Trotter ; Dana Hood ; John Mudrick ; Christina Dallo ; Andrew T. 
Pomerene ; Andrew L. Starbuck ; Christopher T. Derose ; Anthony L. Lentine ; Shayan Mookherjea 

 

MEASUREMENT OF NONLINEAR REFRACTIVE INDEX OF SOLIDS IN THE MID-
INFRARED ...................................................................................................................................................................... 2553

Gauri Patwardhan ; Jared Ginsberg ; M. Mehdi Jadidi ; Xiaohui Gao ; Alexander L. Gaeta 
 

SUPER ABSORBING NANO-GAP METASURFACE WITH SUB-5-NM GAPS FOR EXTREME 
LIGHT CONFINEMENT ............................................................................................................................................... 2555

Dengxin Ji ; Alec Cheney ; Nan Zhang ; Haomin Song ; Jun Gao ; Xie Zeng ; Haifeng Hu ; Suhua Jiang ; Zongfu 
Yu ; Qiaoqiang Gan 

 

ENGINEERING THE COUPLING BETWEEN THE BERREMAN MODE AND NANOBAR 
ANTENNAS IN EPSILON-NEAR-ZERO MATERIALS............................................................................................ 2557

Owen Domínguez ; Leland J. Nordin ; Daniel Wasserman ; Anthony J. Hoffman 
 

MEMETIC ALGORITHM OPTIMIZATION OF THIN-FILM PHOTONIC STRUCTURES FOR 
THERMAL AND ENERGY APPLICATIONS ............................................................................................................ 2559

Yu Shi ; Wei Li ; Aaswath Raman ; Shanhui Fan 
 

OPTOMECHANICALLY MEDIATED WAVELENGTH CONVERSION IN DIAMOND 
MICRODISKS ................................................................................................................................................................. 2561

Matthew Mitchell ; David P. Lake ; Paul E. Barclay 
 

DIAMOND OPTOMECHANICAL CRYSTALS AT CRYOGENIC TEMPERATURES ....................................... 2563
Cleaven Chia ; Srujan Meesala ; Nayera El-Sawah ; Bartholomeus Machielse ; Michael J. Burek ; Marko Loncar 

 

HIGH HARMONIC GENERATION VIA AN ELECTRO-OPTOMECHANICAL OSCILLATOR ..................... 2565
Turker Beyazoglu ; Clark T.-C. Nguyen 

 

NEMS WITH CO-LOCALIZED OPTICAL AND ELECTRIC FORCES ................................................................ 2567
Marcel W. Pruessner ; Doewon Park ; Dmitry A. Kozak ; Todd H. Stievater ; William S. Rabinovich 

 

INTEGRATED BRILLOUIN LASER WITH SUB-MILLIWATT THRESHOLD .................................................. 2569
Ki Youl Yang ; Boqiang Shen ; Heming Wang ; Qi-Fan Yang ; Xu Yi ; Seung Hoon Lee ; Dong Yoon Oh ; Kerry 
Vahala 

 

ELECTROMECHANICALLY INDUCED BRILLOUIN SCATTERING IN ALN 
OPTOMECHANICAL WAVEGUIDES ....................................................................................................................... 2571

Qiyu Liu ; Huan Li ; Mo Li 
 

SNAP: SUBANGSTROM PRECISE AND ULTRALOW LOSS NANOPHOTONIC PLATFORM ...................... 2573
M. Sumetsky 

 

HARMONIC SNAP BOTTLE MICRORESONATORS PRODUCED VIA TAPERING OF 
OPTICAL FIBERS.......................................................................................................................................................... 2575

Dashiell L. P. Vitullo ; Gabriella Gardosi ; Sajid Zaki ; Kirill Tokmakov ; Michael Brodsky ; Misha Sumetsky 
 

ULTRA-LOW LOSS SILICA CORE FIBER FOR LONG HAUL TRANSMISSION ............................................. 2577
Yoshiaki Tamura ; Hirotaka Sakuma ; Yoshinori Yamamoto ; Takemi Hasegawa 

 

INTEGRATION OF HIGH-PERFORMANCE OPTOELECTRONIC NANOWIRE-BASED 
DEVICES AT OPTICAL FIBER TIPS ......................................................................................................................... 2579

Wei Yan ; Tapajyoti Das Gupta ; Inès Richard ; Fabien Sorin 
 

SUB-100 FS PULSE GENERATION FROM A TM, HO:CALYO LASER MODE-LOCKED BY A 
GASB-BASED SESAM AT ~2043 NM .......................................................................................................................... 2581

Yongguang Zhao ; Yicheng Wang ; Xuzhao Zhang ; Xavier Mateos ; Zhongben Pan ; Pavel Loiko ; Wei Zhou ; 
Xiaodong Xu ; Jun Xu ; Deyuan Shen ; Solie Suomalainen ; Antti Härkönen ; Mircea Guina ; Uwe Griebner ; 
Valentin Petrov 

 

SUB-120 FS KERR-LENS MODE-LOCKED TM:SC2O3 LASER IN-BAND PUMPED BY AN 
ER;YB FIBER MOPA .................................................................................................................................................... 2583

Masaki Tokurakawa ; Eisuke Fujita ; Christian Kränkel 
 

FRONTIERS IN ULTRAFAST THIN-DISK LASER OSCILLATORS .................................................................... 2585
C. Paradis ; N. Modsching ; M. Gaponenko ; F. Labaye ; V. J. Wittwer ; T. Südmeyer 

 

DISCRETE SIMILARITON REGIME FOR ENERGY SCALING OF MODELOCKED THIN-DISK 
LASERS ........................................................................................................................................................................... 2587

F. Ö. Ilday ; M. Hoffmann ; C. J. Saraceno 
 

KERR-LENS MODE-LOCKED YB:LU2O3 CERAMIC THIN-DISK LASER......................................................... 2589
Shotaro Kitajima ; Akira Shirakawa ; Hideki Yagi ; Takagimi Yanagitani 

 

NONLINEAR-MIRROR MODELOCKED 323-FS THIN-DISK OSCILLATOR .................................................... 2591
F. Saltarelli ; A. Diebold ; I. J. Graumann ; C. R. Phillips ; U. Keller 

 

REPETITION-RATE STABILIZED 10-GHZ STRAIGHT-CAVITY SESAM-MODELOCKED 
YB:CALGO LASER ....................................................................................................................................................... 2593

L.M. Krüger ; A.S. Mayer ; C.R. Phillips ; V.J. Wittwer ; O. Razskazovskaya ; T. Südmeyer ; U. Keller 
 



ROOM TEMPERATURE LASING FROM INP/INGAAS NANO-RIDGES AT TELECOM-BANDS.................. 2595
Yu Han ; Chao Ma ; Wai Kit Ng ; Qiang Li ; Kam Sing Wong ; Kei May Lau 

 

GRAPHENE NANO-OPTOMECHANICAL RESONATORS ON AN INTEGRATED PHOTONIC 
PLATFORM .................................................................................................................................................................... 2597

Xiang Xi ; Zefeng Chen ; Jingwen Ma ; Jian-Bin Xu ; Xiankai Sun 
 

ULTRACOMPACT O-E-O CONVERTER BASED ON FF-CAPACITANCE NANOPHOTONIC 
INTEGRATION .............................................................................................................................................................. 2599

Kengo Nozaki ; Shinji Matsuo ; Takuro Fujii ; Koji Takeda ; Eiichi Kuramochi ; Akihiko Shinya ; Masaya Notomi 
 

AN ALUMINUM NITRIDE INTEGRATED PHOTONICS PLATFORM FOR THE 
ULTRAVIOLET TO VISIBLE SPECTRUM ............................................................................................................... 2601

Tsung-Ju Lu ; Michael Fanto ; Hyeongrak Choi ; Paul Thomas ; Jeffrey Steidle ; Sara Mouradian ; Wei Kong ; Di 
Zhu ; Hyowon Moon ; Karl K. Berggren ; Jeehwan Kim ; Mohammad Soitani ; Stefan Preble ; Dirk Englund 

 

III-V PHOTONIC CIRCUITS WITH WAVEGUIDE-INTEGRATED LED SOURCE AND WSI 
NANOWIRE DETECTORS ........................................................................................................................................... 2603

C. A. Mcdonald ; S. M. Buckley ; S. W. Nam ; R. P. Mirin ; G. Moody ; J. M. Shainline ; K. L. Silverman 
 

NON-VOLATILE ALL-OPTICAL QUASI-CONTINUOUS SWITCHING IN GST-ON-SILICON 
MICRORING RESONATORS ...................................................................................................................................... 2605

Jiajiu Zheng ; Amey Khanolkar ; Peipeng Xu ; Shane Colburn ; Sanchit Deshmukh ; Jason Myers ; Jesse Frantz ; 
Eric Pop ; Nicholas Boechler ; Arka Majumdar 

 

A MULTIFUNCTIONAL MICRO-ELECTRO-OPTO-MECHANICAL (MEOM) PLATFORM 
BASED ON PHASE-TRANSITION MATERIALS ..................................................................................................... 2607

Xi Wang ; Kaichen Dong ; Hwan Sung Choe ; Huili Liu ; Shuai Lou ; Kyle B. Tom ; Hans A. Bechtel ; Zheng You ; 
Junqiao Wu ; Jie Yao 

 

HIGH-POWER, HIGH-EFFICIENCY MID-INFRARED QUANTUM CASCADE LASERS ................................ 2609
D. Botez ; J. D. Kirch ; C. Boyle ; K. Oresick ; C. Sigler ; D. Lindberg ; T. Earles ; L. J. Mawst 

 

PHASE MEASUREMENT OF A QCL COMB IN THE MID-IR............................................................................... 2611
Matthew Singleton ; Pierre Jouy ; Mattias Beck ; Jérôme Faist 

 

TUNING THE MULTIMODE DYNAMICS OF FABRY-PEROT QUANTUM CASCADE LASER 
DEVICES WITH OPTICAL INJECTION ................................................................................................................... 2613

Paul Chevalier ; Marco Piccardo ; Sajant Anand ; Enrique A. Mejia ; Yongrui Wang ; Tobias S. Mansuripur ; 
Feng Xie ; Kevin Lascola ; Alexey Belyanin ; Federico Capasso 

 

THE ROLE OF SPATIAL AND SPECTRAL HOLE BURNING IN QCL FREQUENCY COMB 
FORMATION .................................................................................................................................................................. 2615

Nathan C Henry ; Jacob B Khurgin 
 

RAMAN EMISSION FROM AN ELECTRICALLY PUMPED PHONON POLARITON LASER ....................... 2617
Keita Ohtani ; Lorenzo Bosco ; Mattias Beck ; Martin Franckié ; Camille Ndebeka-Bandou ; Jérôme Faist 

 

SURFACE-EMITTING TERAHERTZ QUANTUM-CASCADE LASER WITH 170 MW OUTPUT 
POWER IN A SINGLE LOBED BEAM ....................................................................................................................... 2619

Yuan Jin ; Liang Gao ; Ji Chen ; Chongzhao Wu ; John L. Reno ; Sushil Kumar 
 

DIFFERENCE-FREQUENCY GENERATION TERAHERTZ QUANTUM CASCADE LASERS 
WITH SURFACE GRATING OUTCOUPLERS ......................................................................................................... 2621

Jae Hyun Kim ; Seungyong Jung ; Yifan Jiang ; Kazuue Fujita ; Masahiro Hitaka ; Akio Ito ; Tadataka Edamura ; 
Mikhail A. Belkin 

 

NOVEL FABRICATION TECHNIQUE FOR HIGHLY EFFICIENT TM-DOPED FIBERS ................................ 2623
N. J. Ramírez-Martínez ; M. Núñez-Velázquez ; A. A. Umnikov ; J. K. Sahu 

 

CLADDED SINGLE CRYSTAL FIBERS FOR ALL-CRYSTALLINE FIBER LASERS....................................... 2625
L. Brandon Shaw ; Shyam Bayya ; Woohong Kim ; Jason Myers ; Dan Rhonehouse ; S. Noor Qadri ; Charles 
Askins ; John Peele ; Rajesh Thapa ; Dan Gibson ; Rafael R. Gattass ; Joseph Kolis ; Brad Stadleman ; Jasbinder 
S. Sanghera 

 

HYBRID MODE-LOCKED ERBIUM-DOPED FIBER LASER WITH BLACK PHOSPHORUS 
SATURABLE ABSORBER ............................................................................................................................................ 2627

Y. Hu ; X. Jin ; G. Hu ; M. Zhang ; Q. Wu ; Z. Zheng ; T. Hasan 
 

CRYSTAL GROWTH, SPECTROSCOPY AND FEMTOSECOND LASER PERFORMANCE OF 
TM, NA:CNGG DISORDERED GARNET CRYSTAL............................................................................................... 2629

Zhongben Pan ; Yicheng Wang ; Yongguang Zhao ; Hualei Yuan ; Xiaojun Dai ; Huaqiang Cai ; Ji Eun Bae ; Sun 
Young Choi ; Fabian Rotermund ; Xavier Mateos ; Josep Maria Serres ; Pavel Loiko ; Uwe Griebner ; Valentin 
Petrov 

 

REDUCED LOSS IN SIGE-CORE OPTICAL FIBERS.............................................................................................. 2631
Trygve Sorgård ; Korbinian Mühlberger ; Wei Wu ; Xiong Yang ; Thomas Hawkins ; John Ballato ; Fredrik 
Laurell ; Michael Fokine ; Ursula J. Gibson 

 

EFFICIENT HIGH POWER YELLOW TB3+:LILUF4LASER .................................................................................. 2633
Elena Castellano-Hernández ; Maxim Demesh ; Hiroki Tanaka ; Christian Kränkel 

 



DIRECT GENERATION OF A ‘BOTTLE BEAM’ FROM AN END-PUMPED ND:YVO4 LASER 
WITH SECOND-HARMONIC GENERATION .......................................................................................................... 2635

J. C. Tung ; Y. Y. Ma ; Y. F. Chen ; K. F. Huang ; T. Omatsu 
 

OPTOMECHANICALLY COUPLED GLASS NANOSPIKE ARRAY ON THE ENDFACE OF A 
MULTICORE FIBER ..................................................................................................................................................... 2637

Zheqi Wang ; Shangran Xie ; Xin Jiang ; Riccardo Pennetta ; Johannes R. Koehler ; Philip St.J. Russell 
 

SOFT OPTICAL CONTACT SENSING BASED ON ON-DEMAND DRAWN, HIGH ASPECT-
RATIO ELASTOMERIC MICROPILLARS ............................................................................................................... 2639

Qiang Li ; Jaeyoun Kim 
 

CONTROLLED OPTICAL TRAPPING AND TRANSPORT OF A SINGLE 100 NM PARTICLE 
ACROSS AN ARRAY OF SILICON NANOANTENNAS .......................................................................................... 2641

Zhe Xu ; Kenneth B. Crozier 
 

WAVEGUIDE POLARIMETRY USING BELINFANTE FORCES ......................................................................... 2643
Vincent Ginis ; Lulu Liu ; Alan She ; Federico Capasso 

 

THIN-FILM MAGNETLESS FARADAY ROTATORS FOR HETEROGENEOUSLY 
INTEGRATED ON-CHIP OPTICAL ISOLATORS ................................................................................................... 2645

Dolendra Karki ; Vincent Stenger ; Andrea Pollick ; Miguel Levy 
 

MID-INFRARED SILICON-ON-SAPPHIRE POLARIZATION ROTATOR.......................................................... 2647
Joel Guo ; Ali Rostamian ; Swapnajit Chakravarty ; Hai Yan ; Chi-Jui Chung ; Elham Heidari ; Ray Chen 

 

MID-INFRARED INTEGRATED PHOTONIC ELEMENTS AND EFFICIENT COUPLERS ON 
FUSION-BONDED, SUSPENDED SILICON MEMBRANES.................................................................................... 2649

Jeff Chiles ; Nima Nader ; Scott Diddams ; Sae Woo Nam ; Richard P. Mirin 
 

LONG-WAVE INFRARED GERMANIUM-ON-SILICON WAVEGUIDES BEYOND 10 µ M ............................ 2651
D. A. Kozak ; T. H. Stievater ; R. Mahon ; M. W. Pruessner ; W. S. Rabinovich 

 

SPECTRAL DYNAMICS OF DUAL-COLOR-SOLITON INTRACAVITY COLLISION..................................... 2653
Yuan Wei ; Bowen Li ; Xiaoming Wei ; Ying Yu ; Kenneth K. Y. Wong 

 

ULTRAFAST DISPERSION-MANAGED FIBER LASER MODE-LOCKED BY BLACK 
PHOSPHORUS SATURABLE ABSORBER................................................................................................................ 2655

X. Jin ; G. Hu ; M. Zhang ; Y. Hu ; Q. Wu ; T. Albrow-Owen ; R. Howe ; T. Wu ; Z. Zheng ; T. Hasan 
 

SPATIOTEMPORAL MODE-LOCKING.................................................................................................................... 2657
Logan G. Wright ; Demetrios N. Christodoulides ; Frank W. Wise 

 

FIGURE-9 FIBER LASER WITH PHASE BIAS BY FREQUENCY SHIFTER...................................................... 2659
Yuki Shirakura ; Koji Takiguchi ; Sze Y. Set ; Shinji Yamashita 

 

REDUCTION OF INTENSITY NOISE IN MODE-LOCKED ER-FIBER OSCILLATORS AND 
AMPLIFIERS BY OPTICAL BANDPASS FILTERING............................................................................................ 2661

Dohyun Kim ; Shuangyou Zhang ; Jungwon Kim 
 

GATE CONTROLLABLE ULTRAFAST FIBER LASERS BASED ON GRAPHENE........................................... 2663
B. Yao ; G. Soavi ; T. Ma ; X. Zhang ; B. Fu ; D. Yoon ; S. A. Hussain ; A. Lombardo ; D. Popa ; A. C. Ferrari 

 

6 GHZ REPETITION RATE PHOTOCATHODE LASER FOR MULTI-BUNCH OPERATION OF 
A RELATIVISTIC ELECTRON GUN ......................................................................................................................... 2665

Chen Li ; Lutz Winkelmann ; Ingmar Hartl 
 

SPACE-TIME CONTROL OF BROADBAND LIGHT IN A MULTIMODE FIBER ............................................. 2667
Bohao Liu ; Andrew M. Weiner 

 

GENERATION OF 1.4-FS ULTRAFAST SINGLE-CYCLE PULSES WITH A REPETITION RATE 
EXCEEDING 100 THZ BY ARBITRARILY MANIPULATING AMPLITUDE AND PHASE.............................. 2669

C. Zhang ; K. Yoshii ; D. Tregubov ; C. Ohae ; M. Suzuki ; K. Minoshima ; M. Katsuragawa 
 

CARRIER-ENVELOPE PHASE CONTROL AND SINGLE-CYCLE AUTOCORRELATION IN 
ATTOSECOND COHERENT NANOTRANSPORT................................................................................................... 2671

Markus Ludwig ; Tobias Rybka ; Felix Ritzkowsky ; Alfred Leitenstorfer ; Daniele Brida 
 

THREE-OCTAVE-WIDE PHASE-STABLE SEEDING SCHEME FOR PARALLEL 
PARAMETRIC WAVEFORM SYNTHESIZERS ....................................................................................................... 2673

Roland E. Mainz ; Giulio Maria Rossi ; Yudong Yang ; Oliver D. Mücke ; Giovanni Cirmi ; Franz X. Kartner 
 

FLEXIBLE WIDTH NYQUIST PULSE BASED ON A SINGLE MACH-ZEHNDER MODULATOR................. 2675
Jianqi Hu ; Simon J. Fabbri ; Camille-Sophie Brès 

 

ON-THE-FLY RECOVERY OF ARBITRARY WAVEFORMS FROM IN-BAND NOISE BY 
LINEAR COHERENT SPECTRAL ENERGY RE-DISTRIBUTION ....................................................................... 2677

Benjamin Crockett ; Luis Romero Cortés ; José Azaña 
 

HETEROGENEOUSLY INTEGRATED INP WIDELY TUNABLE LASER AND SIN MICRORING 
RESONATOR FOR INTEGRATED COMB GENERATION.................................................................................... 2679

Keith A. Mckinzie ; Cong Wang ; Abdullah Al Noman ; David L. Mathine ; Kyunghun Han ; Daniel E. Leaird ; 
Maria Anagnosti ; Vikrant Lal ; Gloria E. Hoefler ; Fred Kish ; Minghao Qi ; Andrew M. Weiner 

 



RANDOM QUASI-PHASE-MATCHING ON A NANOPHOTONIC HETEROGENEOUS SILICON 
CHIP ................................................................................................................................................................................. 2681

Ashutosh Rao ; Tracy Sjaardema ; Guillermo F. Camacho-González ; Amirmahdi Honardoost ; Marcin 
Malinowski ; Kenneth Schepler ; Sasan Fathpour 

 

DEMONSTRATION OF STIMULATED RAMAN SCATTERING ON A SILICON NITRIDE 
PHOTONIC INTEGRATED WAVEGUIDE................................................................................................................ 2683

Haolan Zhao ; Stephane Clemmen ; Ali Raza ; Roel Baets 
 

HIGH-ORDER MICROWAVE PHOTONIC INTENSITY DIFFERENTIATOR BASED ON CMOS-
COMPATIBLE MICRO-COMBS ................................................................................................................................. 2685

Xingyuan Xu ; Jiayang Wu ; Thach G. Nguyen ; Sai T. Chu ; Brent E. Little ; Roberto Morandotti ; Arnan Mitchell 
; David J. Moss 

 

A HIGHLY VERSATILE MICROWAVE PHOTONIC FILTER BASED ON AN INTEGRATED 
OPTICAL FREQUENCY COMB SOURCE ................................................................................................................ 2687

Jiayang Wu ; Xingyuan Xu ; Thach G. Nguyen ; Sai T. Chu ; Brent E. Little ; Roberto Morandotti ; Arnan Mitchell 
; David J. Moss 

 

CHAOS SYNCHRONIZATION OVER 50 KILOMETERS USING MONOLITHIC SILICON 
OPTOMECHANICAL CAVITIES................................................................................................................................ 2689

Jiagui Wu ; Jaime G. Flor Flores ; Mingbin Yu ; Guoqiang Lo ; Dim-Lee Kwong ; Shukai Duan ; Chee Wei Wong 
 

OPTICAL SPECTRAL SHAPING WITH MHZ RESOLUTION FOR ARBITRARY RF 
WAVEFORM GENERATION....................................................................................................................................... 2691

Côme Schnébelin ; Hugues Guillet De Chatellus 
 

RECONFIGURABLE FILTER-FREE SINC-SHAPED RF PHOTONIC FILTERS BASED ON 
RECTANGULAR OPTICAL FREQUENCY COMB.................................................................................................. 2693

Jianqi Hu ; Simon J. Fabbri ; Camille-Sophie Brès 
 

NOISE-RESISTANT ALL-OPTICAL SAMPLING BASED ON A TEMPORAL INTEGRATOR........................ 2695
Zihan Geng ; Deming Kong ; Bill Corcoran ; Arthur James Lowery 

 

OPTICALLY POWERED RADIO-OVER-FIBER SYSTEMS .................................................................................. 2697
Motoharu Matsuura 

 

COHERENTLY DRIVEN ULTRAFAST COMPLEX-VALUED PHOTONIC RESERVOIR 
COMPUTING .................................................................................................................................................................. 2699

Mitsumasa Nakajima ; Masanobu Inubushi ; Takashi Goh ; Toshikazu Hashimoto 
 

MULTI-BAND CARRIERLESS AMPLITUDE AND PHASE MODULATION IN ROF SYSTEM 
FOR ENHANCED RELIABLE MOBILE FRONTHAUL .......................................................................................... 2701

Di Li ; Lei Deng ; Chang Liu ; Yu Jin ; Mengfan Cheng ; Songnian Fu ; Ming Tang ; Perry Ping Shum ; Deming 
Liu 

 

SEARCHING FOR NEW REGIMES IN MICRORESONATOR FREQUENCY COMBS USING A 
PULSED PUMP LASER................................................................................................................................................. 2703

Jordan R. Stone ; Daniel C. Cole ; Scott B. Papp 
 

TUNABLE INSERTION OF UNIFORM-AMPLITUDE MULTIPLE COHERENT LINES INTO A 
KERR FREQUENCY COMB USING NYQUIST PULSE GENERATION .............................................................. 2705

F. Alishahi ; P. Liao ; A. Mohajerin-Ariaei ; A. Fallahpour ; A. Almaiman ; Y. Cao ; A. Kordts ; M. Karpov ; M. 
H. P. Pfeiffer ; T. J. Kippenberg ; A. E. Willner 

 

SPATIAL-MODE-COUPLING-BASED DISPERSION ENGINEERING FOR INTEGRATED 
OPTICAL WAVEGUIDE............................................................................................................................................... 2707

Yu Li ; Jiachen Li ; Yuandong Huo ; Minghua Chen ; Sigang Yang ; Hongwei Chen 
 

SWITCHING DYNAMICS OF COUNTER-PROPAGATING LIGHT STATES IN 
MICRORESONATORS.................................................................................................................................................. 2709

Leonardo Del Bino ; Michael T.M. Woodley ; Jonathan M. Silver ; Shuangyou Zhang ; Pascal Del'haye 
 

WIDELY TUNABLE SIDEBANDS AND OPTICAL FREQUENCY COMBS IN PASSIVE 
NONLINEAR RESONATORS....................................................................................................................................... 2711

Miro Erkintalo 
 

FULLY INTEGRATED CHIP PLATFORM FOR ELECTRICALLY PUMPED FREQUENCY 
COMB GENERATION................................................................................................................................................... 2713

Brian Stern ; Xingchen Ji ; Yoshitomo Okawachi ; Alexander L. Gaeta ; Michal Lipson 
 

ULTRA-LOW POWER WAVELENGTH CONVERSION IN A HYDROGENATED AMORPHOUS 
SILICON MICRORING RESONATOR ....................................................................................................................... 2715

Kangmei Li ; Michael R. Kossey ; Amy C. Foster 
 

HIGH-SPEED SILICON-ORGANIC HYBRID MODULATOR ENABLED BY SUB-
WAVELENGTH GRATING WAVEGUIDE RING RESONATOR .......................................................................... 2717

Zeyu Pan ; Xiaochuan Xu ; Chi-Jui Chung ; Hamed Dalir ; Hai Yan ; Ke Chen ; Yaguo Wang ; Baohua Jia ; Ray 
T. Chen 

 



SILICON-CONDUCTIVE OXIDE NANO-CAVITY MODULATOR WITH EXTREMELY SMALL 
ACTIVE VOLUME......................................................................................................................................................... 2719

Erwen Li ; Qian Gao ; Ray T. Chen ; Alan X. Wang 
 

100 GBD PLASMONIC IQ MODULATOR ................................................................................................................. 2721
W. Heni ; B. Baeuerle ; Y. Fedoryshyn ; A. Josten ; C. Haffner ; T. Watanabe ; D. Hillerkuss ; D. L. Elder ; L. R. 
Dalton ; J. Leuthold 

 

110 ATTOJOULE-PER-BIT EFFICIENT GRAPHENE-BASED PLASMON MODULATOR ON 
SILICON .......................................................................................................................................................................... 2723

Rubab Amin ; Sikandar Khan ; Cheol J. Lee ; Hamed Dalir ; Volker J. Sorger 
 

ULTRA-FAST COMPACT PLASMONIC MODULATOR BASED ON ADIABATIC COUPLED 
WAVEGUIDES ............................................................................................................................................................... 2725

Rui Wang ; Hamed Dalir ; Farzard Mokhtari-Koushyari ; Xiaochuan Xu ; Zeyu Pan ; Shuai Sun ; Volker J. Sorger 
; Ray T. Chen 

 

MICROWAVE-TO-OPTICAL CONVERTER BASED ON INTEGRATED LITHIUM NIOBITE 
COUPLED-RESONATORS ........................................................................................................................................... 2727

Mian Zhang ; Cheng Wang ; Yaowen Hu ; Amirhassan Shams-Ansari ; Guilhem Ribeill ; Mohammad Soltani ; 
Marko Loncar 

 

NONRECIPROCAL MODULATION VIA INTERMODAL BRILLOUIN SCATTERING IN A 
SILICON WAVEGUIDE ................................................................................................................................................ 2729

Eric A. Kittlaus ; Nils T. Otterstrom ; Prashanta Kharel ; Shai Gertler ; Peter T. Rakich 
 

ULTRAFAST, HIGH ENERGY, WIDEBAND WAVELENGTH CONVERSION VIA 
CONTINUOUS INTRA-PULSE AND DISCRETE INTERMODAL RAMAN SCATTERING .............................. 2731

Boyin Tai ; Lars Rishoj ; Siddharth Ramachandran 
 

ALL-FIBER DISSIPATIVE SOLITON RAMAN LASER FOR DEEP TISSUE MULTIPHOTON 
IMAGING ........................................................................................................................................................................ 2733

Orkhongua Batjargal ; Jennifer Barton ; Khanh Kieu 
 

DEMONSTRATION OF A FREQUENCY QUADRUPLED TUNABLE SOLITON SELF-
FREQUENCY SHIFTED ULTRA-SHORT PULSE FIBER LASER WITH HIGH ENERGY 
OUTPUT .......................................................................................................................................................................... 2735

Armin Zach ; Martin Enderlein ; Frank Lison ; Jeffrey W. Nicholson ; Man F. Yan ; Patrick Wisk ; Anthony 
Desantolo 

 

HIGH POWER, ULTRA-WIDELY TUNABLE WAVELENGTH, CASCADED RAMAN FIBER 
LASER.............................................................................................................................................................................. 2737

V. Balaswamy ; Santosh Aparanji ; S. Arun ; Siddharth Ramachandran ; V. R. Supradeepa 
 

POWER COMBINED, OCTAVE-SPANNING, CW SUPERCONTINUUM USING STANDARD 
TELECOM FIBER WITH OUTPUT POWER OF 70W............................................................................................. 2739

S. Arun ; Vishal Choudhury ; V. Balaswamy ; V. R. Supradeepa 
 

MULTI-WAVELENGTH DIODE-PUMPING OF FIBER RAMAN LASER ........................................................... 2741
Soonki Hong ; Yutong Feng ; Johan Nilsson 

 

ENHANCING THE DETECTION SENSITIVITY OF TEMPORAL IMAGING BY DISTRIBUTED 
RAMAN AMPLIFICATION .......................................................................................................................................... 2743

Lingxiao Yang ; Sheng Wang ; Chi Zhang ; Bowen Li ; Kenneth K. Y. Wong 
 

REAL SIGNAL GENERATION OF A TIME SCALE BASED ON AN OPTICAL CLOCK.................................. 2745
Hidekazu Hachisu ; Fumimaru Nakagawa ; Yuko Hanado ; Tetsuya Ido 

 

SUB-PICOSECOND RESOLUTION TIME-OFFSET MEASUREMENT OVER FIBER LINK 
WITH ASYNCHRONOUS OPTICAL SAMPLING .................................................................................................... 2747

Abulikemu Abuduweili ; Xing Chen ; Jianmin Shang ; Wangpeng Zhang ; Cheng Ci ; Song Yu ; Yingxin Zhao ; Bo 
Liu ; Zhigang Zhang 

 

FEMTOSECOND SYNCHRONIZATION THROUGH TURBULENT AIR OFF A QUADCOPTER .................. 2749
Laura C. Sinclair ; Hugo Bergeron ; William C. Swann ; Isaac Khader ; Michael Cermak ; Jean-Daniel 
Deschênes ; Nathan R. Newbury 

 

ABSOLUTE FREQUENCY COMB COMPARISONS AND THE MEASUREMENT OF OPTICAL 
ATOMIC CLOCK TRANSITIONS............................................................................................................................... 2751

Holly Leopardi ; Josue Davila-Rodriguez ; Jeff Sherman ; Franklyn Quinlan ; Scott Diddams ; Tara Fortier 
 

SUB-MHZ SPECTRAL PURITY TRANSFER FOR NEXT GENERATION STRONTIUM 
OPTICAL ATOMIC CLOCKS...................................................................................................................................... 2753

M. Giunta ; W. Hänsel ; M. Lezius ; M. Fischer ; R. Holzwarth 
 

ULTRASHORT PULSE LASER IRRADIATION TESTS ON SILICA GLASS WITH RANDOM 
ANTIREFLECTIVE SURFACE STRUCTURES ........................................................................................................ 2755

Lynda E. Busse ; Steven R. Flom ; Jesse A. Frantz ; L. Brandon Shaw ; Christopher Wilson ; Ishwar D. Aggarwal ; 
Jas S. Sanghera 

 

HIGH STABILITY TIME-LENS-BASED PICOSECOND SEED SOURCE ............................................................ 2757
C. Dorrer ; R. J. Brown 

 



LARGE-MODE OPTICAL CAVITY FOR UV LASER POWER RECYCLING..................................................... 2759
Yun Liu ; Abdurahim Rakhman 

 

PASSIVE COMPENSATION OF BEAM MISALIGNMENT CAUSED BY AIR CONVECTION IN 
THIN-DISK LASERS ..................................................................................................................................................... 2761

Tom Dietrich ; Stefan Piehler ; Christoph Röcker ; Martin Rumpel ; Marwan Abdou Ahmed ; Thomas Graf 
 

IN SITU 3-D TEMPERATURE MAPPING OF HIGH AVERAGE POWER CRYOGENIC LASER 
AMPLIFIERS .................................................................................................................................................................. 2763

Han Chi ; Kristian A. Dehne ; Cory M. Baumgarten ; Hanchen Wang ; Liang Yin ; Brendan A. Reagan ; Jorge J. 
Rocca 

 

TRANSITION-METAL-DOPED SOLID-STATE SATURABLE ABSORBERS FOR PASSIVELY Q-
SWITCHED VISIBLE PR:YLF LASERS .................................................................................................................... 2765

Hiroki Tanaka ; Elena Castellano-Hernández ; Christian Kränkel ; Fumihiko Kannari 
 

SPECTRALLY TUNABLE, TEMPORALLY SHAPED PARAMETRIC FRONT END TO SEED 
HIGH-ENERGY LASER SYSTEMS ............................................................................................................................ 2767

C. Dorrer ; A. Consentino ; R. Cuffney ; I. A. Begishev ; E. M. Hill ; J. Bromage 
 

GENERATION OF HIGH-FIDELITY FEW-CYCLE PULSES VIA NONLINEAR ELLIPSE 
ROTATION IN A STRETCHED HOLLOW-FIBER COMPRESSOR ..................................................................... 2769

Nikita Khodakovskiy ; Mikhail Kalashnikov ; Andreas Blumenstein ; Peter Simon ; Tamas Nagy ; Melek Merve 
Toktamis ; Magali Lozano ; Brigitte Mercier ; Rodrigo Lopez-Martens 

 

HOW CONDUCTING 2D MATERIALS OVERLAYER MODIFY THE BREWSTER ANGLE OF A 
SUBSTRATE? ................................................................................................................................................................. 2771

B. Majérus ; M. Cormann ; N. Reckinger ; M. Paillet ; L. Henrard ; P. Lambin ; M. Lobet 
 

OPTOMECHANICAL COUPLING TO ULTRA-HIGH Q-FACTOR PHONONIC RESONATORS 
ON-CHIP AT CRYOGENIC TEMPERATURES ........................................................................................................ 2773

Prashanta Kharel ; Yiwen Chu ; Michael Power ; Robert J. Schoelkopf ; Peter T. Rakich 
 

LASER ABLATION BY FEMTOSECOND SYNTHESIZED WAVEFORMS......................................................... 2775
Ci-Ling Pan ; Chih-Hsuan Lin ; Chan-Shan Yang ; Alexey Zaytsev 

 

VARIABLE PATTERN PROJECTION VIA A SPATIAL LIGHT MODULATOR FOR LASER 
MACHINING ON CURVED SURFACES .................................................................................................................... 2777

Ben Mills ; Daniel J. Heath ; James A. Grant-Jacob ; Richard O. C. Oreffo ; Robert W. Eason 
 

WAVEGUIDE-COUPLING OF PILLAR MICROCAVITIES FOR EFFICIENT SINGLE 
QUANTUM DOT EMISSION........................................................................................................................................ 2779

Tobias Huber ; Olivier Gazzano ; Yichen Shuai ; Glenn S. Solomon 
 

UTILIZATION OF SELF-ABSORPTION FOR HIGH RESOLUTION LASER INDUCED 
BREAKDOWN SPECTROSCOPY ............................................................................................................................... 2781

Ali Rastegari ; Matthias Lenzner ; Ladan Arissian ; Jean-Claude Diels ; Kristen Peterson 
 

SEPARATING VALLEY EXCITONS IN A MOS2MONOLAYER AT ROOM TEMPERATURE 
WITH A METASURFACE ............................................................................................................................................ 2783

Liuyang Sun ; Chun-Yuan Wang ; Alexandr Krasnok ; Junho Choi ; Jinwei Shi ; Andre Zepeda ; Shangjr Gwo ; 
Chih-Kang Shih ; Andrea Alù ; Xiaoqin Li 

 

BROADBAND WAVEGUIDE INTEGRATED BLACK PHOSPHORUS MODULATOR FOR MID 
INFRARED APPLICATION ......................................................................................................................................... 2785

Ruoming Peng ; Che Chen ; Mo Li 
 

SMALL-SIGNAL MODEL FOR HETEROGENEOUS INTEGRATED GRAPHENE-SILICON 
PHOTONICS ................................................................................................................................................................... 2787

Dun Mao ; Thomas Kananen ; Jeffrey Sinsky ; Nick Petrone ; James Hone ; Po Dong ; Tingyi Gu 
 

WDM SI PHOTONIC CRYSTAL BEAM SCANNER FOR HIGH-THROUGHPUT PARALLEL 3D 
SENSING ......................................................................................................................................................................... 2789

Hiroyuki Ito ; Tomoki Tatebe ; Hiroshi Abe ; Toshihiko Baba 
 

TRANSFER PRINTING OF PHOTONIC NANOSTRUCTURES TO SILICON INTEGRATED 
CIRCUITS........................................................................................................................................................................ 2791

Charalambos Klitis ; Benoit Guilhabert ; John Mcphillimy ; Stuart May ; Ningh Zhang ; Michael J. Strain ; Marc 
Sorel 

 

2.6-KM ALL-FIBER ORBITAL ANGULAR MOMENTUM (OAM) MULTIPLEXING LINK FOR 
DATA CENTER NETWORKS (DCNS) USING MODE SELECT COUPLER AND COMMERCIAL 
SFP+ TRANSCEIVERS.................................................................................................................................................. 2793

Yize Liang ; Xinzhou Su ; Yifan Zhao ; Jie Hu ; Wei Zhou ; Yan Luo ; Zongyuan Huang ; Shuhui Li ; Jian Wang 
 

INTENSITY-MODULATION DIRECT-DETECTION OCDM SYSTEM BASED ON DIGITAL UP-
CONVERSION ................................................................................................................................................................ 2795

Xing Ouyang ; Cleitus Antony ; Jian Zhao ; Giuseppe Talli ; Paul D. Townsend 
 



128 × 2 GB/S WDM PON SYSTEM WITH A SINGLE TDM TIME LENS SOURCE USING AN 
ALGAAS-ON-INSULATOR WAVEGUIDE ................................................................................................................ 2797

P. Guan ; F. Da Ros ; M. Pu ; M. Lillieholm ; Y. Zheng ; E. Semenova ; P.-Y. Bony ; M. Galili ; T. Morioka ; K. 
Yvind ; L. K. Oxenlowe 

 

FIRST DEMONSTRATION OF SENSITIVITY IMPROVEMENT USING AN APD RECEIVER 
FOR A 100 GBIT/S SINGLE CHANNEL PAM4 LINK .............................................................................................. 2799

Hao Huang ; Enis Akbaba ; Kejia Li ; Hatem Akel ; Tedros Tsegaye ; Sunil Khatana 
 

IMPACT OF PHASE-FILTERING ON OPTICAL SPECTRAL RESHAPING WITH MICRORING 
RESONATORS FOR DIRECTLY-MODULATED 4-PAM SIGNALS...................................................................... 2801

O. Ozolins ; F. Da Ros ; V. Cristofori ; X. Pang ; A. Udalcovs ; R. Schatz ; L.K. Oxenlowe ; S. Popov ; G. 
Jacobsen ; C. Peucheret 

 

224GB/S SINGLE CARRIER DOUBLY DIFFERENTIAL 2ASK-8PSK SYSTEM WITHOUT 
CARRIER RECOVERY ................................................................................................................................................. 2803

Tingting Zhang ; Christian Sanchez ; Mohammad Al-Khateeb ; Ian Phillips ; Andrew Ellis 
 

POWER AND BANDWIDTH SCALING OF ELECTRO-OPTIC FREQUENCY COMB USING 
CASCADED FOUR-WAVE MIXING IN A LOOP AUGMENTED BY TAILORED OPTICAL 
FEEDBACK ..................................................................................................................................................................... 2805

Roopa Prakash ; B.S. Vikram ; K.P. Nagarjun ; Shankar Kumar Selvaraja ; V.R. Supradeepa 
 

WIDELY-TUNABLE OPTICAL PARAMETRIC OSCILLATION IN MGF2 
MICRORESONATORS.................................................................................................................................................. 2807

Noel Lito B. Sayson ; Hoan Pham ; Karen E. Webb ; Luke S. Trainor ; Harald G. L. Schwefel ; Stéphane Coen ; 
Miro Erkintalo ; Stuart G. Murdoch 

 

TWO-BEAM COUPLING IN DUAL-SEEDED FOUR-WAVE MIXING................................................................. 2809
Nicholas R. Brewer ; Meng-Chang Wu ; Bonnie Schmittberger ; Paul D. Lett 

 

USING TEMPERATURE TO REDUCE NOISE IN QUANTUM FREQUENCY CONVERSION ........................ 2811
Paulina S. Kuo ; Jason S. Pelc ; Carsten Langrock ; M. M. Fejer 

 

HIGH-PERFORMANCE INGAAS/INP PHOTODIODES ON SILICON USING LOW-
TEMPERATURE WAFER-BONDING ........................................................................................................................ 2813

Qianhuan Yu ; Ye Wang ; Linli Xie ; Souheil Nadri ; Keye Sun ; Jizhao Zang ; Qinglong Li ; Robert M. Weikle ; 
Andreas Beling 

 

GERMANIUM PHOTODETECTOR WITH CARRIER ACCELERATION........................................................... 2815
De Zhou ; Yu Yu ; Yan Zuo ; Xinliang Zhang 

 

100 GHZ PHOTOCONDUCTIVE PLASMONIC GERMANIUM DETECTOR...................................................... 2817
P. Ma ; Y. Salamin ; B. Baeuerle ; A. Emboras ; Y. Fedoryshyn ; W. Heni ; B. Cheng ; A. Josten ; J. Leuthold 

 

NANOSTRUCTURED FISHNET SILICON PHOTODETECTOR PIXELS AS A FULLY-
CONTAINED MICROSPECTROMETER CHIP........................................................................................................ 2819

Jasper J. Cadusch ; Jiajun Meng ; Kenneth B. Crozier 
 

HIGH-SPEED SI PLASMONIC PHOTODETECTOR BASED ON INTERNAL PHOTOEMISSION 
AND TWO-PHOTON ABSORPTION .......................................................................................................................... 2821

Hidetaka Nishi ; Tai Tsuchizawa ; Masaaki Ono ; Masaya Notomi ; Hiroshi Fukuda ; Shinji Matsuo 
 

QUANTUM DOT MICRO-LASERS INTEGRATED WITH PHOTODETECTORS AND OPTICAL 
AMPLIFIERS ON (001) SI VIA WAVEGUIDE COUPLING .................................................................................... 2823

Chen Shang ; Yating Wan ; Daehwan Jung ; Justin Norman ; M J Kennedy ; Di Liang ; Chong Zhang ; Arthur C. 
Gossard ; John E. Bowers 

 

30-GHZ GRAPHENE-ON-SILICON NITRIDE WAVEGUIDE PHOTODETECTOR........................................... 2825
Yun Gao ; Hon Ki Tsang ; Chester Shu 

 

MID-INFRARED WAVEGUIDE INTEGRATED CHALCOGENIDE GLASS ON BLACK 
PHOSPHORUS PHOTODETECTORS ........................................................................................................................ 2827

Hongtao Lin ; Skylar Deckoff-Jones ; Derek Kita ; Hanyu Zheng ; Duanhui Li ; Wei Zhang ; Juejun Hu 
 

SELF-TRIGGERED ASYNCHRONOUS OPTICAL SAMPLING THZ SPECTROSCOPY WITH A 
SINGLE BIDIRECTIONAL FIBER OSCILLATOR .................................................................................................. 2829

Robert Dawson Baker ; Nezih Tolga Yardimci ; Khanh Kieu ; Mona Jarrahi 
 

HELICAL LONG-PERIOD FIBER GRATING WRITTEN IN POLARIZATION-MAINTAINING 
FIBER BY CO2-LASER.................................................................................................................................................. 2831

Chen Jiang ; Yunqi Liu ; Yunhe Zhao ; Liang Zhang ; Chengbo Mou ; Tingyun Wang 
 

FREQUENCY-SHIFTED INTERFEROMETRY WITH BIDIRECTIONAL ELECTRO-OPTIC 
MODULATION............................................................................................................................................................... 2833

Huiyong Guo ; Zhou Zheng ; Y. Liu ; Zeng Xiong ; Yiwen Ou ; Ciming Zhou ; Li Qian 
 

FIBER FAULT DETECTION USING BRILLOUIN AMPLIFICATION AND TWO-PHOTON 
ABSORPTION PROCESS IN SI-APD .......................................................................................................................... 2835

Yosuke Tanaka ; Masaya Nemoto 
 



BROADBAND MULTI-SPECIES CARS IN GAS-FILLED HOLLOW-CORE PHOTONIC 
CRYSTAL FIBER ........................................................................................................................................................... 2837

Rinat Tyumenev ; Barbara M. Trabold ; Luisa Späth ; Michael H. Frosz ; Philip St.J. Russell 
 

PACKAGED MULTI-CORE FIBER INTERFEROMETRIC VIBRATION SENSOR ........................................... 2839
J. Villatoro ; J. A. Flores-Bravo ; E. Arrospide ; O. Arrizabalaga ; E. Antonio-Lopez ; J. Zubia ; A. Schülzgen ; R. 
Amezcua-Correa 

 

SINGLE-SHOT PHASE MEASUREMENT AND FLUCTUATION ANALYSIS OF YB-DOPED 
FIBER AMPLIFIER FOR NANOSECOND PULSES ................................................................................................. 2841

Yujun Feng ; Huaiqin Lin ; Johan Nilsson 
 

REDUCTION OF AMPLITUDE-TO-PHASE CONVERSION IN CHARGE-COMPENSATED 
MODIFIED UNI-TRAVELING CARRIER PHOTODIODES ................................................................................... 2843

Jizhao Zang ; Xiaojun Xie ; Qianhuan Yu ; Keye Sun ; Andreas Beling ; Joe C. Campbell 
 

CONTROLLABLE AMPLITUDE-TO-PHASE DISTORTION IN HIGH-SPEED PHOTODIODES 
UNDER PULSED ILLUMINATION............................................................................................................................. 2845

J. Davila-Rodriguez ; X. Xie ; H. Leopardi ; T. M. Fortier ; S. Diddams ; J. C. Campbell ; F. Quinlan 
 

HIGH-DYNAMIC RANGE OPTICAL TO MICROWAVE COMPARISON WITH DUAL-OUTPUT 
MACH-ZEHNDER MODULATORS............................................................................................................................ 2847

Mamoru Endo ; Tyko D. Shoji ; Thomas R. Schibli 
 

TRANSPORTABLE ULTRA-LOW NOISE PHOTONIC MICROWAVE SYNTHESIZER .................................. 2849
M. Giunta ; W. Hänsel ; M. Lessing ; M. Lezius ; M. Fischer ; X. Xie ; R. Bouchand ; D. Nicolodi ; P.-A. Tremblin 
; G. Santarelli ; A. Joshi ; S. Datta ; Y. Le Coq ; R. Holzwarth 

 

SELF-SEEDED HIGH-POWER MAMYSHEV OSCILLATOR................................................................................ 2851
Pavel Sidorenko ; Walter Fu ; Logan G Wright ; Frank W Wise 

 

TUNABLE DEEP UV TO UV RADIATION SOURCE IN PLASMA-CORE FIBER .............................................. 2853
Frédéric Delahaye ; Foued Amrani ; Benoît Debord ; Luis Lemos Alves ; Frédéric Gérôme ; Fetah Benabid 

 

MECHANICALLY EXFOLIATED RHENIUM DISULFIDE ONTO D-SHAPED OPTICAL FIBER 
FOR SUB-300 FS EDFL MODE-LOCKING ................................................................................................................ 2855

David Steinberg ; Juan D. Zapata ; E. A. Thoroh De Souza ; Lúcia A. M. Saito 
 

HYBRID MODE-LOCKED 2 µM FIBER LASER WITH SUB-MEGAHERTZ REPETITION RATE ................ 2857
Sun Do Lim ; Jinhwa Gene ; Seung Kwan Kim ; Dong-Il Yeom 

 

HIGHLY-EFFICIENT FEMTOSECOND-LASER-WRITTEN WAVEGUIDE LASERS AT ~2 µM 
IN MONOCLINIC TM:MGWO4................................................................................................................................... 2859

Esrom Kifle ; Pavel Loiko ; Javier Rodriguez Vázquez De Aldana ; Airán Ródenas ; Lizhen Zhang ; Zhoubin Lin ; 
Haifeng Lin ; Ge Zhang ; Valentin Petrov ; Uwe Griebner ; Magdalena Aguiló ; Francesc Díaz ; Xavier Mateos ; 
Weidong Chen 

 

COMPACT BI-DIRECTION PUMPED HYBRID DOUBLE-CLADDING EYDF AMPLIFIER........................... 2861
Xiaolei Bai ; Quan Sheng ; Shijie Fu ; Zhaoxin Xie ; Wei Shi ; Jianquan Yao 

 

COHERENT BEAM COMBINING OF SEVEN FEMTOSECOND CHIRPED-PULSE FIBER 
AMPLIFIERS USING AN INTERFEROMETRIC PHASE MEASUREMENT TECHNIQUE ............................. 2863

Anke Heilmann ; Jérémy Le Dortz ; Séverine Bellanger ; Louis Daniault ; Ihsan Fsaifes ; Marie Antier ; Jérôme 
Bourderionnet ; Christian Larat ; Eric Lallier ; Arnaud Brignon ; Eric Durand ; Christophe Simon-Boisson ; 
Jean-Christophe Chanteloup 

 

WELDING DYNAMICS OF PLASMONIC GOLD NANORODS UNDER FEMTOSECOND LASER 
EXCITATION ................................................................................................................................................................. 2865

Ryan J. Suess ; Paul Johns ; Jawad Naciri ; Nicholas A. Charipar ; Jake Fontana 
 

TUNING OPTICAL MATTER CHAINS BY POLARIZATION MODULATION .................................................. 2867
Fan Nan ; Zijie Yan 

 

USING PLANAR HYPERBOLIC METAMATERIALS TO ENHANCE SPONTANEOUS 
EMISSION IN TWO-DIMENSIONAL TRANSITION METAL DICHALCOGENIDES ....................................... 2869

Chen-An Lin ; Cheng-Li Yu ; Hsiang-Ting Lin ; Chiao-Yun Chang ; Hao-Chung Kuo ; Min-Hsiung Shih 
 

ALL-OPTICALLY RECONFIGURABLE CHIRAL METAMOLECULES ............................................................ 2871
Linhan Lin ; Xiaolei Peng ; Yuebing Zheng 

 

SURFACE MAGNON POLARITONICS FOR STRONG MAGNETIC INTERACTIONS WITH 
LIGHT .............................................................................................................................................................................. 2873

Jamison Sloan ; Nicholas Rivera ; John Joannopoulos ; Marin Soljacic ; Ido Kaminer 
 

STRONG COUPLING OF 2D EXCITONS TO SURFACE LATTICE MODES OF PLASMONIC 
CRYSTALS...................................................................................................................................................................... 2875

S. Guddala ; R. Collison ; M. Khatoniar ; H. Bokhari ; J. Trevino ; V. M. Menon 
 

DEVELOPMENT OF A THZ PUMP MEV ULTRAFAST ELECTRON DIFFRACTION PROBE 
APPARATUS ................................................................................................................................................................... 2877

Benjamin K. Ofori-Okai ; Matthias C. Hoffmann ; Alexander H. Reid ; Renkai Li ; Xiaozhe Shen ; Jie Yang ; 
Qiang Zheng ; Su Ji Park ; Ehren M. Mannenbach ; Stephen P. Weathersby ; Steven Edstrom ; Wayne Polzin ; 
Aaron M. Lindenberg ; Siegfried H. Glenzer ; Xijie Wang 

 



SCALABLE SETUP FOR EFFICIENT TERAHERTZ GENERATION USING A SEGMENTED 
TILTED-PULSE-FRONT EXCITATION .................................................................................................................... 2879

László Pálfalvi ; György Tóth ; Levente Tokodi ; Zsuzsanna Márton ; József András Fülöp ; Gábor Almási ; János 
Hebling 

 

ULTRAFAST PHOTOCARRIER DYNAMICS IN SINGLE-LAYER GRAPHENE DRIVEN BY 
STRONG TERAHERTZ PULSES ................................................................................................................................ 2881

Ali Mousavian ; Byounghwak Lee ; Andrew D. Stickel ; Yun-Shik Lee 
 

CARRIER MULTIPLICATION IN BISMUTH INVESTIGATED WITH INTENSE THZ PUMP-
THZ PROBE SPECTROSCOPY ................................................................................................................................... 2883

Yasuo Minami ; Thang Duy Dao ; Tadaaki Nagao ; Masahiro Kitajima ; Jun Takeda ; Ikufumi Katayama 
 

HOT-CARRIER INDUCED PHOTOLUMINESCENCE ENHANCEMENT AND QUENCHING IN 
GAAS AND INP DRIVEN BY INTENSE THZ PULSES ............................................................................................ 2885

David N. Purschke ; M. Na ; A. Longman ; L. V. Titova ; Frank A. Hegmann 
 

HIGH-FIELD TERAHERTZ SWITCHING OF PLASMONIC RESONANCE IN PHOTOEXCITED 
NANO ANTENNAS ON GAAS...................................................................................................................................... 2887

Ali Mousavian ; Andrew Stickel ; Byounghwak Lee ; Yun-Shik Lee 
 

ELECTRICALLY PACKAGED SILICON-ORGANIC HYBRID MODULATOR FOR 
COMMUNICATION AND MICROWAVE PHOTONIC APPLICATIONS ............................................................ 2889

H. Zwickel ; J. N. Kemal ; C. Kieninger ; Y. Kutuvantavida ; M. Lauermann ; J. Rittershofer ; R. Pajkovic ; D. 
Lindt ; S. Randel ; W. Freude ; C. Koos 

 

96 GBIT/S PAM-4 GENERATION USING AN ELECTRO-OPTIC POLYMER MODULATOR 
WITH HIGH THERMAL STABILITY ........................................................................................................................ 2891

S. Yokoyama ; G.-W. Lu ; H. Miura ; Q. Feng ; A. M. Spring 
 

DEMONSTRATION OF LONG-TERM THERMAL STABILITY OF A SILICON-ORGANIC 
HYBRID (SOH) MODULATOR AT 85oC .................................................................................................................... 2893

C. Kieninger ; Y. Kutuvantavida ; J. N. Kemal ; H. Zwickel ; H. Miura ; S. Randel ; W. Freude ; S. Yokoyama ; C. 
Koos 

 

100-GHZ LOW VOLTAGE INTEGRATED LITHIUM NIOBATE MODULATORS ............................................ 2895
Cheng Wang ; Mian Zhang ; Xi Chen ; Maxime Bertrand ; Amirhassan Shams-Ansari ; Sethumadhavan 
Chandrasekhar ; Peter Winzer ; Marko Loncar 

 

20GBPS SILICON LATERAL MOS-CAPACITOR ELECTRO-OPTIC MODULATOR ...................................... 2897
Kapil Debnath ; David J. Thomson ; Weiwei Zhang ; Ali Z Khokhar ; Callum Littlejohns ; James Byers ; Lorenzo 
Mastronardi ; Muhammad K Husain ; Frederic Y. Gardes ; Graham T. Reed ; Shinichi Saito 

 

COMPACT, HIGH EXTINCTION RATIO SILICON MACH-ZEHNDER MODULATOR WITH 
CORRUGATED WAVEGUIDES .................................................................................................................................. 2899

Reza Hosseini ; Aroutin Khachaturian ; Mircea Cãtuneanu ; Parham Porsandeh Khial ; Reza Fatemi ; Ali 
Hajimiri ; Kambiz Jamshidi 

 

SILICON PHOTONIC MODULATORS WITH COUPLED ELECTRODES.......................................................... 2901
David Patel ; Mahdi Parvizi ; Naim Ben-Hamida ; Michel Poulin ; Claude Rolland ; David V. Plant 

 

SYSTEM BENEFITS OF COUPLED-CORE MULTICORE FIBERS WITH DIFFERENT 
COUPLING LENGTHS ................................................................................................................................................. 2903

Rene-Jean Essiambre ; Roland Ryf ; Georg Rademacher 
 

ACCURATE MODAL DISPERSION MEASUREMENTS USING MAXIMALLY-ORTHOGONAL 
STOKES VECTORS ....................................................................................................................................................... 2906

I. Roudas ; J. Kwapisz 
 

EXPERIMENTAL DEMONSTRATION OF 400-GBIT/S FREE-SPACE MODE-DIVISION-
MULTIPLEXING BY VARYING BOTH INDICES WHEN USING FOUR LAGUERRE-GAUSSIAN 
MODES OR FOUR HERMITE-GAUSSIAN MODES ................................................................................................ 2908

Kai Pang ; Haoqian Song ; Zhe Zhao ; Runzhou Zhang ; Hao Song ; Guodong Xie ; Long Li ; Cong Liu ; Jing Du 
; Andreas F. Molisch ; Moshe Tur ; Alan E. Willner 

 

COHERENT DIRECTIONAL SUPERCONTINUUM GENERATION .................................................................... 2910
Yoshitomo Okawachi ; Mengjie Yu ; Jaime Cardenas ; Xingchen Ji ; Michal Lipson ; Alexander L. Gaeta 

 

MID-IR SUPERCONTINUUM GENERATION IN ULTRAFAST LASER INSCRIBED 
WAVEGUIDES ............................................................................................................................................................... 2912

James M. Morris ; Mark D. Mackenzie ; Christian R. Petersen ; Ajoy K Kar ; Ole Bang ; Henry T. Bookey 
 

NONLINEAR MULTIMODE FIBER OPTICS ........................................................................................................... 2914
S. Wabnitz ; K. Krupa ; D. Modotto ; A. Tonello ; A. Barthélémy ; V. Couderc ; G. Millot 

 

ADIABATIC BROADBAND FOUR-WAVE MIXING FREQUENCY CONVERSION IN OPTICAL 
FIBERS............................................................................................................................................................................. 2916

Xiaoyue Ding ; Kerrianne Harrington ; Logan Wright ; Wei-Zung Chang ; Frank Wise ; Tim Birks ; Haim 
Suchowski ; Jeffrey Moses 

 



OCTAVE-SPANNING SUPERCONTINUUM GENERATION IN A DISPERSION MANAGED 
TAPERED CRYSTALLINE SILICON CORE FIBER ............................................................................................... 2918

H. Ren ; L. Shen ; J. Campling ; A. F. J. Runge ; O. Aktas ; T. Hawkins ; P. Horak ; J. Ballato ; U. Gibson ; A. C. 
Peacock 

 

KERR AND RAMAN BEAM CLEANUP WITH SUPERCONTINUUM GENERATION IN 
MULTIMODE MICROSTRUCTURE FIBER ............................................................................................................. 2920

R. Dupiol ; K. Krupa ; A. Tonello ; M. Fabert ; D. Modotto ; S. Wabnitz ; G. Millot ; V. Couderc 
 

LIGHT SOURCES BASED ON MULTIPLE SOLITONS IN SEGMENTED FIBER AMPLIFIERS.................... 2922
Francisco R. Arteaga-Sierra ; Aku Antikainen ; Govind P. Agrawal 

 

PLANAR-LENS ENABLED BEAM STEERING FOR CHIP-SCALE LIDAR ........................................................ 2924
Josué J. López ; Scott A. Skirlo ; Dave Kharas ; Jamison Sloan ; Jeffrey Herd ; Paul Juodawlkis ; Marin Soljacic ; 
Cheryl Sorace-Agaskar 

 

SILICON OPTICAL PHASED ARRAY WITH GRATING LOBE-FREE BEAM FORMATION 
OVER 180 DEGREE FIELD OF VIEW ....................................................................................................................... 2926

Christopher T. Phare ; Min Chul Shin ; Jahnavi Sharma ; Sohail Ahasan ; Harish Krishnaswamy ; Michal Lipson 
 

160×160 MEMS-BASED 2-D OPTICAL PHASED ARRAY....................................................................................... 2928
Youmin Wang ; Guangya Zhou ; Xiaosheng Zhang ; Kyoungsik Yu ; Ming C Wu 

 

TWO-DIMENSIONAL BEAM STEERING USING SLOW-LIGHT WAVEGUIDE DEFLECTOR 
ARRAY WITH OPTICAL GAIN .................................................................................................................................. 2930

Keisuke Kondo ; Xiaodong Gu ; Zeuku Ho ; Akihiro Matsutani ; Fumio Koyama 
 

BESSEL-BEAM-GENERATING INTEGRATED OPTICAL PHASED ARRAYS.................................................. 2932
Jelena Notaros ; Christopher V. Poulton ; Matthew J. Byrd ; Manan Raval ; Michael R. Watts 

 

3D INTEGRATED SILICON PHOTONIC UNIT CELL WITH VERTICAL U-TURN FOR 
SCALABLE OPTICAL PHASE ARRAY ..................................................................................................................... 2934

Yu Zhang ; Kuanping Shang ; Yi-Chun Ling ; S. J. Ben Yoo 
 

BROADBAND IMAGING AND WIRELESS COMMUNICATION WITH AN OPTICAL PHASED 
ARRAY............................................................................................................................................................................. 2936

S. J. Spector ; B. F. Lane ; M. R. Watts ; L. D. Benney ; J. G. Delva ; A. E. Hare ; A. F. Kelsey ; J. M. Mlynarczyk ; 
E. S. Hosseini ; C. V. Poulton ; J. P. Laine 

 

SENSING OUTSIDE POLYIMIDE-COATED FIBERS USING GUIDED ACOUSTIC WAVES 
BRILLOUIN SCATTERING ......................................................................................................................................... 2938

Hilel Hagai Diamandi ; Yosef London ; Gil Bashan ; Avi Zadok 
 

FIBER-OPTIC CASCADED FORWARD BRILLOUIN SCATTERING SEEDED BY BACKWARD 
SBS .................................................................................................................................................................................... 2940

Neisei Hayshi ; Yosuke Mizuno ; Kentaro Nakamura ; Sze Yun Set ; Shinji Yamashita 
 

AVERAGING-FREE VECTOR BOTDA ASSISTED BY A REFERENCE PROBE LIGHTWAVE ..................... 2942
Nan Guo ; Tao Gui ; Chao Jin ; Liang Wang ; Hwa-Yaw Tam ; Chao Lu 

 

PERFORMANCE ENHANCEMENT FOR BOCDA BASED ON CONVEXITY EXTRACTION 
ALGORITHM ................................................................................................................................................................. 2944

Bin Wang ; Xinyu Fan ; Zuyuan He 
 

SUPPRESSION OF STIMULATED BRILLOUIN SCATTERING USING OFF-AXIS TWISTED 
CORE FIBER .................................................................................................................................................................. 2946

Kazi Abedin ; Raja Ahmad ; Kenneth Feder ; David J. Digiovanni 
 

OPTO-MECHANICAL TIME-DOMAIN REFLECTOMETRY: DISTRIBUTED SENSING 
OUTSIDE THE CLADDING OF STANDARD FIBER ............................................................................................... 2948

Gil Bashan ; Hilel Hagai Diamandi ; Yosef London ; Eyal Preter ; Avi Zadok 
 

SILICON-PHOTONICS-BASED OPTICAL FREQUENCY SYNTHESIZER......................................................... 2950
Neetesh Singh ; Ming Xin ; Nanxi Li ; Diedrik Vermeulen ; Alfonso Ruocco ; Emir Salih Magden ; Katia Shtyrkova 
; Patrick T. Callahan ; Christopher Baiocco ; Erich Ippen ; Franz X. Kärtner ; Michael R. Watts 

 

INTEGRATED POUND-DREVER-HALL LASER STABILIZATION SYSTEM IN A STANDARD 
CMOS SOI PROCESS .................................................................................................................................................... 2952

Mohamad Hossein Idjadi ; Firooz Aflatouni 
 

NARROW ELECTROMAGNETICALLY INDUCED TRANSPARENCIES IN RB CONFINED 
LARGE-CORE CORE INNER-WALL COATED KAGOME HC-PCFS ................................................................. 2954

X.M. Zheng ; M. Delgrange ; J. Jouin ; P. Thomas ; B. Debord ; F. Gérôme ; F. Benabid 
 

IN-SITU DWELL-TIME MEASUREMENT OF RB AT THE INNER-WALL COATED-SURFACE 
OF HC-PCF ..................................................................................................................................................................... 2956

X.M. Zheng ; J. Jouin ; M. Delgrange ; C. Restoin ; B. Debord ; P. Thomas ; F. Gérôme ; F. Benabid 
 

INTEGRATION OF ACETYLENE INTO CHIP SCALE PHOTONIC CIRCUITS FOR TELECOM 
FREQUENCY REFERENCING.................................................................................................................................... 2958

Roy Zektzer ; Matthew Hummon ; Liron Stern ; Yefim Barash ; Noa Mazurski ; John Kitching ; Uriel Levy 
 



CHARACTERIZATION OF LARGE-AREA CRYSTALLINE COATINGS FOR NEXT-
GENERATION GRAVITATIONAL WAVE DETECTORS ...................................................................................... 2960

G. D. Cole ; C. Deutsch ; D. Follman ; P. Heu ; T. Zederbauer ; A. Rai ; D. Bachmann ; A. Von Finck ; S. 
Schröder ; P. Koch ; H. Lück 

 

ALL-FIBER DELAY LINE-BASED REPETITION-RATE STABILIZATION....................................................... 2962
Dohyeon Kwon ; Jungwon Kim 

 

POWER SCALING END-PUMPED SLAB LASERS: COMPARISON OF TM:YLF AND TM:LULF ................ 2964
Antoine Berrou ; Daniel Morris ; Oliver J. P. Collett ; M. J. Daniel Esser 

 

HIGHLY STABLE, 54MJ YB-INNOSLAB LASER PLATFORM AT 0.5KW AVERAGE POWER .................... 2966
Bruno E. Schmidt ; Arvid Hage ; Torsten Mans ; François Légaré ; Hans Jakob Wörner 

 

HIGH AVERAGE POWER TYPE II FREQUENCY DOUBLING WITH A PREDELAY FOR 
PULSE COMPRESSION AND PEAK INTENSITY ENHANCEMENT ................................................................... 2968

Sabrina Beyer ; Christian Grebing ; Marcel Schultze ; Knut Michel ; Georg Korn ; Thomas Metzger 
 

GAS LENS IN KW-CLASS THIN-DISK LASERS...................................................................................................... 2970
F. Saltarelli ; A. Diebold ; I. J. Graumann ; C. J. Saraceno ; C. R. Phillips ; U. Keller 

 

VISIBLE WAVEGUIDE LASERS BASED ON FEMTOSECOND LASER INSCRIBED CLADDING 
WAVEGUIDES IN PR:YLF CRYSTAL....................................................................................................................... 2972

Hongliang Liu ; Minghui Hong ; Feng Chen ; Pengfei Wu 
 

FEMTOSECOND LASER WRITING OF LITHIUM TANTALATE CRYSTALS FOR 
WAVEGUIDE FABRICATION..................................................................................................................................... 2974

Hongsheng Song ; Chen Cheng ; Ziqi Li ; Carolina Romero ; Javier R. Vázquez De Aldana ; Feng Chen 
 

IMPACTS OF SPATIO-TEMPORAL COUPLING IN ULTRASHORT LASER PULSES ON 
LASER ENERGY ABSORPTION BY TRANSPARENT DIELECTRICS IN BULK 
MODIFICATION REGIMES ........................................................................................................................................ 2976

Nadezhda M. Bulgakova ; Vladimir P. Zhukov ; Selçuk Aktürk 
 

INFLUENCE OF CRYSTAL STRUCTURE ON THE ULTRAFAST IONIZATION OF CUBIC 
WIDE-BAND-GAP CRYSTALS BY ULTRASHORT LASER PULSES................................................................... 2978

Vitaly Gruzdev ; Olga Sergaeva 
 

FEMTOSECOND LASER WRITING OF 3-D NLO STRUCTURES IN GLASS .................................................... 2980
Carl M. Liebig ; Jonathan Goldstein ; Sean A. Mcdanniel  ; Douglas Krein ; Gary Cook 

 

WAVELENGTH-DEPENDENT COUPLING OF ULTRAFAST FILAMENTS TO SOLID 
SURFACES ...................................................................................................................................................................... 2982

M. Burger ; P. J. Skrodzki ; J. Nees ; I. Jovanovic 
 

TIME-RESOLVED SURFACE MICROSCOPY OF SINGLE SHOT FEW-CYCLE PULSE LASER 
ABLATION OF SINGLE LAYER TIO2THIN FILMS............................................................................................... 2984

Noah Talisa ; Kevin Werner ; Enam Chowdhury 
 

TERAHERTZ WAVE GENERATION FROM WATER ............................................................................................ 2986
E Yiwen ; Qi Jin ; Kaia Williams ; Jianming Dai ; X.-C. Zhang 

 

SIMULTANEOUS GENERATION AND COMPRESSION OF BROADBAND TERAHERTZ 
PULSES IN APERIODICALLY POLED CRYSTALS ............................................................................................... 2988

Koustuban Ravi ; Franz X. Kärtner 
 

SCALING OF THZ GENERATION IN DSTMS TO HIGH REPETITION RATES............................................... 2990
M. Windeler ; K. Mecseki ; F. Tavella ; M. C. Hoffmann 

 

SEGMENTED TERAHERTZ DRIVEN DEVICE FOR ULTRASHORT ELECTRON 
ACCELERATION, COMPRESSION, FOCUSING AND STREAKING .................................................................. 2992

D. Zhang ; A. Fallahi ; M. Hemmer ; X. Wu ; M. Fakhari ; Y. Hua ; H. Cankaya ; A.-L. Calendron ; L. E. Zapata ; 
N. H. Matlis ; F. X. Kärtner 

 

DEVELOPMENTS AND APPLICATIONS OF ECHELON-BASED SINGLE-SHOT TERAHERTZ 
SPECTROSCOPY........................................................................................................................................................... 2994

Benjamin K. Ofori-Okai ; Stephanie M. Teo ; Christopher A. Werley ; Zhijiang Chen ; Samuel W. Teitelbaum ; 
Brandon K. Russell ; Matthias C. Hoffmann ; Keith A. Nelson ; Siegfired H. Glenzer 

 

SINGLE-SHOT ELECTRO-OPTIC MEASUREMENT OF MID-INFRARED PULSES ....................................... 2996
Michael E. Kozina ; Matthias C. Hoffmann 

 

SINGLE-SHOT SPECTRAL MEASUREMENT OF THZ RADIATION FROM ELLIPTICALLY 
FOCUSED TWO-COLOR LASER FILAMENTATION IN AIR............................................................................... 2998

Yung-Jun Yoo ; Zheqiang Zhong ; Ki-Yong Kim 
 

PLASMONIC-ORGANIC HYBRID MODULATORS FOR OPTICAL INTERCONNECTS 
BEYOND 100G/λ ............................................................................................................................................................. 3000

Benedikt Baeuerle ; Wolfgang Heni ; Yuriy Fedoryshyn ; Arne Josten ; Christian Haffner ; Tatsuhiko Watanabe ; 
Delwin L. Elder ; Larry. R. Dalton ; Juerg Leuthold 

 

ELECTRICALLY-INDUCED ABSORPTION SILICON-PLASMONIC MODULATOR WITH 
70NM BANDWIDTH ...................................................................................................................................................... 3002

Qian Gao ; Erwen Li ; Alan X. Wang 
 



COMMERCIALIZING SILICON MICRORING RESONATORS: TECHNICAL CHALLENGES 
AND POTENTIAL SOLUTIONS .................................................................................................................................. 3004

Po Dong ; Argishti Melikyan ; Kwangwoong Kim 
 

112-GB/S PAM-4 USING INTEGRATED GERMANIUM ON SILICON FRANZ KELDYSH 
MODULATOR ................................................................................................................................................................ 3006

Yeyu Tong ; Zhouyi Hu ; Xinru Wu ; Jie Liu ; Chun-Kit Chan ; Chester Shu ; Hon Ki Tsang 
 

FAST AND ULTRA-COMPACT MULTI-CHANNEL ALL-OPTICAL SWITCHES BASED ON 
SILICON PHOTONIC CRYSTAL NANOBEAM CAVITIES ................................................................................... 3008

Gaoneng Dong ; Wentao Deng ; Xinliang Zhang 
 

MONOLITHICALLY INTEGRATED STOKES VECTOR MODULATOR BASED ON 
QUANTUM-CONFINED STARK EFFECT ................................................................................................................ 3010

Mohiyuddin Kazi ; Samir Ghosh ; Masakazu Sugiyama ; Takuo Tanemura ; Yoshiaki Nakano 
 

INP BASED MACH ZEHNDER MODULATORS WITH ULTRA-LOW Vπ .......................................................... 3012
Ye Liu ; Quanan Chen ; Xiang Ma ; Wei Sun ; Gongyuan Zhao ; Gonghai Liu ; Qiaoyin Lu ; Weihua Guo 

 

CROSSTALK IMPACT ON A 535 TB/S 172 KM TRANSMISSION USING A HOMOGENEOUS 19-
CORE MULTICORE FIBER......................................................................................................................................... 3014

R. S. Luis ; B. J. Puttnam ; G. Rademacher ; Y. Awaji ; N. Wada 
 

MODAL CROSSTALK MITIGATED IM/DD MODE-MULTIPLEXED TRANSMISSION BASED 
ON PILOT ASSISTED LEAST SQUARE ALGORITHM.......................................................................................... 3016

Qianwu Zhang ; Fang Wang ; Qingqing Huang ; Haoshiio Chen ; Nicolas K. Fontaine ; Roland Ryf ; Minwen Liu 
; Jian Chen 

 

MODULATION AND DETECTION FOR MULTICORE SUPERCHANNELS WITH 
CORRELATED PHASE NOISE.................................................................................................................................... 3018

Erik Agrell ; Arni Alfredsson ; Benjamin J. Puttnam ; Ruben S. Luís ; Georg Rademacher ; Magnus Karlsson 
 

7×149 GBIT/S PAM4 TRANSMISSION OVER 1 KM MULTICORE FIBER FOR SHORT-REACH 
OPTICAL INTERCONNECTS ..................................................................................................................................... 3020

Oskars Ozolins ; Xiaodan Pang ; Aleksejs Udalcovs ; Rui Lin ; Joris Van Kerrebrouck ; Lin Gan ; Lu Zhang ; 
Ming Tang ; Songnian Fu ; Richard Schatz ; Urban Westergren ; Gunnar Jacobsen ; Deming Liu ; Weijun Tong ; 
Guy Torfs ; Johan Bauwelinck ; Jiajia Chen ; Sergei Popov ; Xin Yin 

 

MCF-ENABLED SELF-HOMODYNE 16/64QAM TRANSMISSION FOR SDM OPTICAL ACCESS 
NETWORKS.................................................................................................................................................................... 3022

Aleksejs Udalcovs ; Xiaodan Pang ; Oskars Ozolins ; Rui Lin ; Lin Gan ; Richard Schatz ; Anders Djupsjöbacka ; 
Jonas Mårtensson ; Ming Tang ; Songnian Fu ; Deming Liu ; Weijun Tong ; Jiajia Chen ; Sergei Popov ; Gunnar 
Jacobsen 

 

HIGH REP-RATE, HIGH PEAK POWER 1450 NM LASER SOURCE BASED ON OPTICAL 
PARAMETRIC CHIRPED PULSE AMPLIFICATION ............................................................................................. 3024

Pengfei Wang ; Yanyan Li ; Wenkai Li ; Hongpeng Su ; Yujie Peng ; Yuxin Leng 
 

NEAR-INFRARED TO VISIBLE UPCONVERSION DETECTION FOR ACTIVE IMAGING 
USING A BROADBAND PUMP LASER...................................................................................................................... 3026

Romain Demur ; Arnaud Grisard ; Eric Lallier ; Loïc Morvan ; Luc Leviandier ; Nicolas Treps ; Claude Fabre 
 

INTRA-CAVITY SELF-ILLUMINATED IMAGE UP-CONVERSION SYSTEM BASED ON SHG 
IN A COMPACT LASER ............................................................................................................................................... 3028

A. J. Torregrosa ; H. Maestre ; M. L. Rico ; J. Capmany 
 

MID-INFRARED (6 - 10 µM) UPCONVERSION IN LIINS2 USING 1064 NM CW PUMP ................................... 3030
A. Barh ; L. Hogstedt ; P. Tidemand-Lichtenberg ; C. Pedersen 

 

OPTICAL COMPANDING ............................................................................................................................................ 3032
Yunshan Jiang ; Bahram Jalali 

 

NONLINEAR DIELECTRIC METASURFACES FOR WAVEFRONT CONTROL.............................................. 3034
Lei Wang ; Sergey Kruk ; Kirill Koshelev ; Ivan Kravchenko ; Barry Luther-Davies ; Yuri Kivshar 

 

GIANT NONLINEAR FREQUENCY SHIFT IN EPSILON-NEAR-ZERO ALUMINUM ZINC 
OXIDE THIN FILMS ..................................................................................................................................................... 3036

E. G. Carnemolla ; V. Bruno ; L. Caspani ; M. Clerici ; S. Vezzoli ; T. Roger ; C. Devault ; J. Kim ; A. Shaltout ; 
V. Shalaev ; A. Boltasseva ; D. Faccio ; M. Ferrera 

 

ACCELERATING EMISSION DYNAMICS IN PEROVSKITES PLASMONIC NANOLASERS........................ 3038
Sui Yang ; Wei Bao ; Xiaoze Liu ; Jeongmin Kim ; Rongkuo Zhao ; Yuan Wang ; Xiang Zhang 

 

ELECTRON BEAM-INDUCED TUNABLE RADIATION FROM SILICON-ONLY STRUCTURES 
IN THE NEAR-INFRARED ........................................................................................................................................... 3040

Charles Roques-Carmes ; Steven E. Kooi ; Aviram Massuda ; Aun Zaidi ; Yi Yang ; Yujia Yang ; Karl K. Berggren 
; Ido Kaminer ; Marin Soljacic 

 

INVERSE DESIGN FOR SINGLE-MODE WAVEGUIDE COUPLING OF ELECTRICALLY 
INJECTED OPTICAL ANTENNA BASED NANOLED............................................................................................. 3042

Nicolas M. Andrade ; Sean Hooten ; Seth A. Fortuna ; Kevin Han ; Eli Yablonovitch ; Ming C. Wu 
 



DEEP ULTRAVIOLET SMITH-PURCELL RADIATION ........................................................................................ 3044
Yu Ye ; Fang Liu ; Mengxuan Wang ; Yidong Huang 

 

HYBRID METALLO-DIELECTRIC STRUCTURE FOR SPONTANEOUS EMISSION 
ENHANCEMENT ........................................................................................................................................................... 3046

Sean Hooten ; Nicolas Andrade ; Seth A. Fortuna ; Kevin Han ; Ming C. Wu ; Eli Yablonovitch 
 

LASING IN SI3N4-ORGANIC HYBRID (SINOH) SPIRAL RESONATORS ........................................................... 3048
D. Kohler ; S. F. Wondimu ; L. Hahn ; I. Allegro ; M. Blaicher ; W. Freude ; C. Koos 

 

A WATT-LEVEL SUPERCONTINUUM SOURCE FROM A FIBER-LASER-PUMPED 
FLUOROINDATE FIBER SPANNING 750 NM TO 5 µM......................................................................................... 3050

S. Liang ; L. Xu ; Q. Fu ; D. P. Shepherd ; D. J. Richardson ; S. Alam 
 

NORMAL-DISPERSION FIBER OPTICAL PARAMETRIC CHIRPED-PULSE AMPLIFICATION ................ 3052
Walter Fu ; Frank W. Wise 

 

MEGAWATT PEAK POWER FEMTOSECOND SOURCE AT 1.3 µM BASED ON SELF-PHASE 
MODULATION ENABLED SPECTRAL SELECTION............................................................................................. 3054

Hsiang-Yu Chung ; Liwei Song ; Wei Liu ; Qian Cao ; Franz X. Kärtner ; Guoqing Chang 
 

HIGH-PEAK-POWER, HIGH-EFFICIENCY, FREQUENCY DOUBLED AND QUADRUPLED 
THULIUM FIBER LASER ............................................................................................................................................ 3056

Lin Xu ; Sijing Liang ; Qiang Fu ; David P. Shepherd ; David J. Richardson ; Shaif-Ul Alam 
 

PHASE-PRESERVING MULTILEVEL AMPLITUDE REGENERATION IN CONJUGATE 
NONLINEAR-OPTICAL LOOP MIRROR PAIR....................................................................................................... 3058

Feng Wen ; Mariia Sorokina ; Christos P. Tsekrekos ; Yong Geng ; Xingyu Zhou ; Baojian Wu ; Kun Qiu ; Sergei 
K. Turitsyn ; Stylianos Sygletos 

 

FUNDAMENTAL LIMITS TO DURATION AND BANDWIDTH OF TEMPORAL CAVITY 
SOLITONS DUE TO RAMAN SCATTERING ........................................................................................................... 3060

Yadong Wang ; Miles Anderson ; Stephane Coen ; Stuart G. Murdoch ; Miro Erkintalo 
 

OPERATING AN OPTICAL FREQUENCY COMB USING A 5-W HANDHELD USB CHARGER ................... 3062
Paritosh Manurkar ; Edgar Perez ; Daniel D. Hickstein ; David R. Carlson ; Jeff Chiles ; Esther Baumann ; Scott 
A. Diddams ; Nathan R. Newbury ; Kartik Srinivasan ; Scott B. Papp ; Ian Coddington 

 

CEO STABILIZATION OF A FIBER LASER BY CROSS GAIN MODULATION ............................................... 3064
Kutan Gürel ; Stéphane Schilt ; Thomas Südmeyer 

 

ALL-FIBER-BASED MODE-FILTERING TECHNIQUE WITH HIGH SIDE-MODE 
SUPPRESSION RATIO AND HIGH MULTIPLICATION FACTOR ...................................................................... 3066

Yoshiaki Nakajima ; Akiko Nishiyama ; Takuya Hariki ; Kaoru Minoshima 
 

INJECTION LOCKING-BASED TUNABLE REPETITION-RATE MULTIPLICATION OF 
MODE-LOCKED LASERS ............................................................................................................................................ 3068

Chan-Gi Jeon ; Jungwon Kim 
 

CARRIER-ENVELOPE-OFFSET LOCKING OF 25-GHZ EOM COMB BASED ON A FREE-
RUNNING CW LASER DIODE .................................................................................................................................... 3070

A. Ishizawa ; T. Nishikawa ; K. Hara ; K. Hitachi ; T. Sogawa ; H. Gotoh 
 

FREQUENCY COMB STABILIZATION OF A 50-FS THIN-DISK LASER OSCILLATOR 
OPERATING IN A STRONGLY SPM-BROADENED REGIME ............................................................................. 3072

Norbert Modsching ; Clément Paradis ; Pierre Brochard ; Nayara Jornod ; Kutan Gürel ; Christian Kränkel ; 
Stéphane Schilt ; Valentin J. Wittwer ; Thomas Südmeyer 

 

FULLY STABILIZED OPTICAL FREQUENCY COMB FROM A SEMICONDUCTOR DISK 
LASER.............................................................................................................................................................................. 3074

Dominik Waldburger ; Aline S. Mayer ; Cesare G. E. Alfieri ; Jacob Nürnberg ; Adrea R. Johnson ; Xingchen Ji ; 
Alexander Klenner ; Yoshitomo Okawachi ; Michal Lipson ; Alexander L. Gaeta ; Ursula Keller 

 

ISOLATED PULSE PARAMETRIC FREQUENCY CONVERSION UNDER BURST-MODE 
PUMPING ........................................................................................................................................................................ 3076

Edgar Kaksis ; Ignas Astrauskas ; Tobias Flöry ; Edgar Kaksis ; Giedrius Andriukaitis ; Pavel Malevich ; Tadas 
Balciunas ; Audrius Pugžlys ; Andrius Baltuška 

 

HIGH-ENERGY SOLITON DYNAMICS IN GAS-FILLED HOLLOW CAPILLARY FIBERS........................... 3078
John C. Travers ; Teodora F. Grigorova ; Federico Belli 

 

HIGH POWER HOLLOW-CORE FIBER COMPRESSION OF YB LASERS AS IDEAL DRIVERS 
FOR HHG ........................................................................................................................................................................ 3080

Vincent Cardin ; Young-Gyun Jeong ; Guangyu Fan ; Tadas Balciunas ; Riccardo Piccoli ; Denis Ferachou ; Jens 
Limpert ; Steffen Hädrich ; Roberto Morandotti ; Hans Jakob Wörner ; Luca Razzari ; François Légaré ; Andrius 
Baltuska ; Bruno E. Schmidt 

 

HIGH POWER ULTRASHORT AMPLIFIERS BASED ON YB DOPED SINGLE CRYSTAL 
FIBERS............................................................................................................................................................................. 3082

P. Georges ; F. Lesparre ; J.T. Gomes ; X. Delen ; I. Martial ; J. Didierjean ; F. Druon ; F. Balembois 
 



TWO-DIMENSIONAL, EIGHT-BEAM COMBINATION OF ULTRASHORT PULSES USING 
TWO DIFFRACTIVE OPTICS ..................................................................................................................................... 3084

Tong Zhou ; Qiang Du ; Tyler Sano ; Russell Wilcox ; Wim Leemans 
 

CAVITY PHASE MEASUREMENT VIA MODULATED IMPULSE RESPONSE FOR COHERENT 
TEMPORAL PULSE STACKING ................................................................................................................................ 3086

Y. Yang ; J. Dawson ; L. Doolittle ; Q. Du ; A. Galvanauskas ; G. Huang ; T. Zhou ; R. Wilcox ; W. Leemans 
 

NOVEL SOLID-STATE LASER MATERIALS .......................................................................................................... 3088
Christian Krankel 

 

EFFICIENT AND BROADLY TUNABLE EYE-SAFE LASER OPERATION IN A SINGLE 
CRYSTAL OF TM-DOPED STRONTIUM FLUORIDE (TM:SRF2)........................................................................ 3090

A. Sottile ; E. Damiano ; M. Rabe ; R. Bertram ; D. Klimm ; M. Tonelli 
 

Q-SWITCHED CRYOGENIC HO:YAG LASER ........................................................................................................ 3092
Miftar Ganija ; Alexander Hemming ; Nikita Simakov ; Neil Carmody ; Peter Veitch ; John Haub ; Jesper Munch 

 

ELECTROOPTIC ACTIVE Q SWITCHING AT THE 2 µM WAVELENGTH RANGE USING 
KLTN:CU CRYSTALS................................................................................................................................................... 3094

Salman Noach ; Rotem Nahear ; Yehuda Vidal ; Aharon J. Agranat 
 

RADIATION BALANCED THIN DISK LASERS....................................................................................................... 3096
Zhou Yang ; Alexander R. Albrecht ; Junwei Meng ; Mansoor Sheik-Bahae 

 

Q-SWITCHED LASER OSCILLATION IN MICRO-DOMAIN CONTROLLED YB:FAP 
ANISOTROPIC LASER CERAMICS .......................................................................................................................... 3098

Yoichi Sato ; Jun Akiyama ; Takunori Taira 
 

INVERSION CAUSED SPECTRAL PHASE SHIFT IN A BROADBAND TI:SAPPHIRE 
AMPLIFIER AT ROOM AND CRYOGENIC TEMPERATURES ........................................................................... 3100

R. S. Nagymihaly ; H. Cao ; P. Jojart ; V. Zuba ; M. Kalashnikov ; A. Borzsonyi ; V. Chvykov ; K. Osvay 
 

CREATION OF STRUCTURED MATERIALS WITH OPTICAL VORTICES ..................................................... 3102
Takashige Omatsu 

 

ACCELERATION OF MICRO-HOLE DRILLING BY AN AZIMUTHALLY POLARIZED LASER 
BEAM UNDER TIGHT FOCUSING CONDITION .................................................................................................... 3104

Shugo Matsusaka ; Yuichi Kozawa ; Shunichi Sato 
 

SURFACE RELIEF STRUCTURING VIA MULTIPLE PULSE FEMTOSECOND ABLATION 
USING AN INTENSITY SPATIAL LIGHT MODULATOR ..................................................................................... 3106

Ben Mills ; Daniel J. Heath ; Rupert. A. Bapty ; Taimoor H. Rana ; Behrad Gholipour ; James A. Grant-Jacob ; 
Robert W. Eason 

 

TWO-PHOTON INDUCED ‘SUPER-RESOLUTION’ SINGLE-ARMED RELIEF IN AZO-
POLYMER FILM ........................................................................................................................................................... 3108

Keigo Masuda ; Shogo Nakano ; Yoshinori Kinezuka ; Mitsuki Ichijo ; Ryo Shinozaki ; Katsuhiko Miyamoto ; 
Takashige Omatsu 

 

STED-INSPIRED LASER LITHOGRAPHY BASED ON SPIROTHIOPYRAN CHROMOPHORES ................. 3110
Patrick Mueller ; Larissa Hammer ; Rouven Mueller ; Eva Blasco ; Christopher Barner-Kowollik ; Martin 
Wegener 

 

3D-PRINTED ULTRA-BROADBAND HIGHLY EFFICIENT OUT-OF-PLANE COUPLER FOR 
PHOTONIC INTEGRATED CIRCUITS...................................................................................................................... 3112

Matthias Blaicher ; Muhammad Rodlin Billah ; Tobias Hoose ; Philipp-Immanuel Dietrich ; Andreas Hofmann ; 
Sebastian Randel ; Wolfgang Freude ; Christian Koos 

 

BROADBAND MODE ROUTER BASED ON THREE-DIMENSIONAL MACH-ZEHNDER 
INTERFEROMETER AND WAVEGUIDE BRANCHES .......................................................................................... 3114

Quandong Huang ; Yunfei Wu ; Wei Jin ; Kin Seng Chiang 
 

MULTIRESONANT OPTICAL RESPONSE IN QUASI-3D MULTILAYER METAL-INSULATOR-
METAL PLASMONIC NANOSTRUCTURES ............................................................................................................ 3116

Junyeob Song ; Wonil Nam ; Wei Zhou 
 

COMPACT NARROW-LINEWIDTH INTEGRATED LASER BASED ON LOW-LOSS SILICON 
NITRIDE RING RESONATOR..................................................................................................................................... 3118

Brian Stern ; Xingchen Ji ; Avik Dutt ; Michal Lipson 
 

SPECTRAL ENGINEERING BASED ON MODE SPLITTING IN INTEGRATED CASCADED 
SAGNAC LOOP REFLECTORS .................................................................................................................................. 3120

Jiayang Wu ; Tania Moein ; Xingyuan Xu ; David J. Moss 
 

INTEGRATED AMORPHOUS SILICON-ALUMINUM LONG-RANGE SURFACE PLASMON 
POLARITONS (LR-SPP) WAVEGUIDES ................................................................................................................... 3122

Boaz Sturlesi ; Meir Grajower ; Noa Mazurski ; Uriel Levy 
 

RADIATION-FREE, SUB-WAVELENGTH OPTICAL RESONATOR BASED ON ALL-
EVANESCENT CONFINEMENT IN A HIGH-INDEX CORE MATERIAL........................................................... 3124

Imbert Wang ; Miloš A. Popovic 
 



INTERFACE PASSIVATION FOR REALIZING HIGH EFFICIENCY DIRECT BAND GAP 
EMISSION FROM GE MOS TUNNELING DIODE................................................................................................... 3126

Min Xie ; Yi Zhao 
 

MID-INFRARED (MIR) MACH-ZEHNDER SILICON MODULATOR AT 2µM WAVELENGTH 
BASED ON INTERLEAVED PN JUNCTION ............................................................................................................. 3128

Wanjun Wang ; Zecen Zhang ; Xin Guo ; Jin Zhou ; Sia Jia Xu Brian ; Mohamed S. Rouifed ; Chongyang Liu ; 
Callum Littlejohns ; Graham T. Reed ; Hong Wang 

 

METHANE ABSORPTION SPECTROSCOPY WITH A HYBRID III-V SILICON EXTERNAL 
CAVITY LASER ............................................................................................................................................................. 3130

Eric J. Zhang ; Laurent Schares ; Jason S. Orcutt ; Yves Martin ; Chi Xiong ; Marwan Khater ; Tymon Barwicz ; 
William M. J. Green 

 

WIDELY TUNABLE III-V-ON-SILICON VERNIER LASERS OPERATING IN THE 2.3 µM 
WAVELENGTH RANGE .............................................................................................................................................. 3132

Ruijun Wang ; Stephan Sprengel ; Gerhard Boehm ; Roel Baets ; Markus-Christian Amann ; Gunther Roelkens 
 

MONOLITHIC INTEGRATION OF QUANTUM CASCADE LASER, QUANTUM CASCADE 
DETECTOR AND SLOTTED PHOTONIC CRYSTAL WAVEGUIDE FOR ABSORBANCE 
SENSING FROM λ =3-15µM ......................................................................................................................................... 3134

Swapnajit Chakravarty ; Jason Midkiff ; Ali Rostamian ; Joel Guo ; Ray T. Chen 
 

DEMONSTRATION OF 2-µM ON-CHIP TWO-MODE DIVISION MULTIPLEXING USING 
TAPERED DIRECTIONAL COUPLER-BASED MODE (DE)MULTIPLEXER .................................................... 3136

Shuang Zheng ; Meng Huang ; Xiaoping Cao ; Lulu Wang ; Zhengsen Ruan ; Li Shen ; Jian Wang 
 

COUPLED RESONATOR OPTICAL WAVEGUIDE FILTER BASED ON SAGNAC LOOP 
MIRRORS........................................................................................................................................................................ 3138

Renyou Ge ; Xinlun Cai 
 

QUANTUM CASCADE MULTI-SPECTRAL LASER WITH INTEGRATED BEAM COMBINER 
ON SILICON ................................................................................................................................................................... 3140

Eric J. Stanton ; Alexander Spott ; Jon D. Peters ; Michael L. Davenport ; Nicolas Volet ; Aditya Malik ; Junqian 
Liu ; Charles D. Merritt ; William W. Bewley ; Igor Vurgaftman ; Chul Soo Kim ; Jerry R. Meyer ; John E. Bowers 

 

LEARNING OF LASER DYNAMICS USING BAYESIAN INFERENCE ............................................................... 3142
Darko Zibar ; Christian Schaeffer ; Jesper Mork 

 

COMPLEX NEURAL NETWORK EQUALIZATION OF OPTICAL SSB PAM-4 SIGNAL IN 
DIRECT-DETECTION KRAMERS-KRONIG RECEIVER...................................................................................... 3144

H. Ying ; M.Y. Zhu ; J. Zhang ; S. Sygletos ; F. Li ; X.T. Huang ; Y. Jiang ; X.W. Yi ; K. Qiu 
 

JOINT ESTIMATION OF IQ PHASE AND GAIN IMBALANCES USING CONVOLUTIONAL 
NEURAL NETWORKS ON EYE DIAGRAMS ........................................................................................................... 3146

Stefano Savian ; Júlio César Medeiros Diniz ; Alan Pak Tao Lau ; Faisal Nadeem Khan ; Simone Gaiarin ; 
Rasmus Jones ; Darko Zibar 

 

PERFORMANCE IMPROVEMENT OF NYQUIST DP-16QAM OVER 600KM SYSTEM USING 
ANN-ENHANCED POST-EQUALIZATION............................................................................................................... 3148

C. P. Tsekrekos ; C. Sánchez Costa ; M. A. Z. Al-Khateeb ; F. Wen ; O. Sidelnikov ; S. Sygletos 
 

AFFINITY PROPAGATION CLUSTERING FOR BLIND NONLINEARITY COMPENSATION IN 
COHERENT OPTICAL OFDM .................................................................................................................................... 3150

E. Giacoumidis ; I. Aldaya ; J. L. Wei ; C. Sanchez ; H. Mrabet ; L. P. Barry 
 

PHOTONIC DAMASCENE PROCESS WITH REFLOW STEP FOR ULTRA-SMOOTH SI3N4 
WAVEGUIDES ............................................................................................................................................................... 3152

Martin H. P. Pfeiffer ; Junqiu Liu ; Tiago Morais ; Bahareh Ghadiani ; Tobias J. Kippenberg 
 

SINGLE-STEP FABRICATION OF MULTISPECTRAL FILTER ARRAYS USING GRAYSCALE 
LITHOGRAPHY AND METAL-INSULATOR-METAL GEOMETRY................................................................... 3154

Calum Williams ; George S.D. Gordon ; Timothy D. Wilkinson ; Sarah E. Bohndiek 
 

IN-SITU "POINT-AND-SHOOT" FABRICATION OF METALLIC RINGS FOR MID-IR/VISIBLE 
SENSING ......................................................................................................................................................................... 3156

Bharath Bangalore Rajeeva ; Zilong Wu ; Andrew Briggs ; Palash V. Acharya ; Vaibhav Bahadur ; Seth R. Bank ; 
Yuebing Zheng 

 

TEMPLATE ASSISTED DEWETTING OF OPTICAL GLASSES FOR LARGE AREA, FLEXIBLE 
AND STRETCHABLE ALL DIELECTRIC METASURFACES ............................................................................... 3158

Tapajyoti Das Gupta ; Louis Martin-Monier ; Wei Yan ; Arthur Le Bris ; Tùng Dang Nguyen ; Alexis Page ; 
Yunpeng Qu ; Fabien Sorin 

 

CENTIMETER-SCALE SUPERFINE 3D PRINTING ............................................................................................... 3160
Wei Chu ; Yuanxin Tan ; Jintian Lin ; Jinping Yao ; Ya Cheng 

 

ON-DEMAND LENS FABRICATION BY LIQUID PHASE MOLDING WITH GALLIUM AND 
POLYDIMETHYLSILOXANE ..................................................................................................................................... 3162

Keisuke Nakakubo ; Hiroaki Nomada ; Hiroaki Yoshioka ; Kinichi Morita ; Yuji Oki 
 



MULTIMODAL DEEP TISSUE IMAGING USING WAVELENGTH MODULATED SPATIALLY 
OFFSET RAMAN SPECTROSCOPY AND OPTICAL COHERENCE TOMOGRAPHY..................................... 3164

Mingzhou Chen ; Josep Mas ; Lindsey H. Forbes ; Melissa R. Andrews ; Kishan Dholakia 
 

NON-ITERATIVE HOLOGRAPHIC IMAGE RECONSTRUCTION AND PHASE RETRIEVAL 
USING A DEEP CONVOLUTIONAL NEURAL NETWORK................................................................................... 3166

Yair Rivenson ; Yibo Zhang ; Harun Günaydin ; Da Teng ; Aydogan Ozean 
 

CHIP-BASED FREQUENCY COMBS FOR HIGH-RESOLUTION OPTICAL COHERENCE 
TOMOGRAPHY ............................................................................................................................................................. 3168

Xingchen Ji ; Alexander Klenner ; Xinwen Yao ; Yu Gan ; Alexander L. Gaeta ; Christine P. Hendon ; Michal 
Lipson 

 

HIGH-THROUGHPUT 3D TRACKING OF SPERM LOCOMOTION REVEALS HEAD SPIN AND 
FLAGELLAR BEATING PATTERNS ......................................................................................................................... 3170

Mustafa Ugur Daloglu ; Wei Luo ; Faizan Shabbir ; Francis Lin ; Kevin Kim ; Inje Lee ; Jiaqi Jiang ; Wenjun Cai 
; Vishwajith Ramesh ; Mengyuan Yu ; Aydogan Ozcan 

 

MID-INFRARED FREQUENCY COMB GENERATION WITH IN-LINE FREQUENCY 
STABILIZATION ........................................................................................................................................................... 3172

Alexander Lind ; Abijith S. Kowligy ; Henry R. Timmers ; Nima Nader ; Flavio Cruz ; Gabe Ycas ; Scott B. Papp ; 
Scott A. Diddams 

 

MID-INFRARED DUAL-COMB SPECTROSCOPY OF LIQUID-PHASE SAMPLES USING 
ATTENUATED TOTAL REFLECTANCE .................................................................................................................. 3174

D. Herman ; G. Ycas ; F. R. Giorgetta ; E. Waxman ; E. Baumann ; I. Coddington ; N. R. Newbury 
 

DUAL THZ COMB SPECTROSCOPY ........................................................................................................................ 3176
Takeshi Yasui 

 

DUAL-COMB SPECTROSCOPY IN THE SPECTRAL FINGERPRINT REGION USING OPGAP 
OPTICAL PARAMETRIC OSCILLATORS ............................................................................................................... 3178

Oguzhan Kara ; Luke Maidment ; Tom Gardiner ; Peter G. Schunemann ; Derryck T. Reid 
 

QUANTUM CASCADE LASER-BASED DUAL-COMB SPECTROSCOPY IN THE MID-
INFRARED ...................................................................................................................................................................... 3180

Jonas Westberg ; Lukasz A. Sterczewski ; Filippos Kapsalidis ; Yves Bidaux ; Johanna Wolf ; Mattias Beck ; 
Jérôme Faist ; Gerard Wysocki 

 

MASSIVELY PARALLEL DETECTION OF TRACE MOLECULES IN A MIXTURE USING AN 
ULTRA-BROADBAND MID-IR SUBHARMONIC DUAL COMB........................................................................... 3182

Andrey Muraviev ; Viktor O. Smolski ; Zachary E. Loparo ; Konstantin L. Vodopyanov 
 

THZ DRIVEN ACCELERATORS AND X-RAY SOURCES ..................................................................................... 3184
Franz X. Kärtner 

 

1 MHZ ULTRAFAST CASCADED VUV GENERATION IN NEGATIVE CURVATURE HOLLOW 
FIBERS............................................................................................................................................................................. 3186

David Winters ; Sterling Backus ; Matt Kirchner ; Charles Durfee ; Margaret Murnane ; Henry Kapteyn 
 

HIGH PHOTON FLUX XUV SOURCE DRIVEN BY FEW CYCLE PULSES FROM A 
BANDWIDTH-OPTIMIZED HIGH ENERGY YB-DOPED FIBER AMPLIFIER AT 1.03 µM ............................ 3188

Aura Inés González ; Loïc Lavenu ; Florent Guichard ; Yoann Zaouter ; Patrick Georges ; Marc Hanna ; Thierry 
Ruchon 

 

PHOTON-INDUCED FAR-FIELD AND NEAR-FIELD ELECTRON MICROSCOPY ......................................... 3190
Kangpeng Wang ; Giovanni Maria Vanacore ; Enrico Pomarico ; Ivan Madan ; Gabriele Berruto ; Francisco 
Javier García De Abajo ; Ido Kaminer ; Fabrizio Carbone 

 

ULTRAFAST SPECTRO-TEMPORAL ANALYZER FOR THE MULTI-SCALE LASER 
DYNAMICS STUDIES ................................................................................................................................................... 3192

Ying Yu ; Bowen Li ; Xiaoming Wei ; Chi Zhang ; Kevin K Tsia ; Kenneth K Y. Wong 
 

CMOS-COMPATIBLE HIGH-Q PHOTONIC CRYSTAL CAVITIES .................................................................... 3194
Delphin Dodane ; Jerome Bourderionnnet ; Sylvain Combrie ; Alfredo De Rossi 

 

HIGH-CONTRAST RESONANCE EXCITATION IN PHOTONIC CRYSTAL NANOBEAMS VIA 
SIDE-COUPLING AND WAVE-VECTOR MATCHING .......................................................................................... 3196

Francis O. Afzal ; Sami I. Halimi ; Sharon M. Weiss 
 

LASING IN A TOPOLOGICAL PHOTONIC CRYSTAL NANOCAVITY ............................................................. 3198
Yasutomo Ota ; Ryota Katsumi ; Katsuyuki Watanabe ; Satoshi Iwamoto ; Yasuhiko Arakawa 

 

SLOW LIGHT DISPERSION ENGINEERING OF ACTIVE PHOTONIC CRYSTAL CAVITIES 
FOR COMPACT AND INTEGRATED MODE-LOCKED LASERS ........................................................................ 3200

Malik Kemiche ; Jérémy Lhuillier ; Thomas Wood ; Aziz Benamrouche ; Philippe Regreny ; Radoslaw Mazurczyk ; 
Pedro Rojo-Romeo ; Xavier Letartre ; Ségolène Callard ; Christelle Monat 

 

TRANSMISSION EXPERIMENTS ON PHOTONIC-CRYSTAL WAVEGUIDES WITH A 
SYMMETRY-PROTECTED DIRAC POINT .............................................................................................................. 3202

Chirag Murendranath Patil ; Xiaoyan Zhou ; Morten Herskind ; Kasper Ejdal Lund ; Soren Stobbe 
 



COMPLETE PHOTONIC BANDGAPS IN SUPERCELL PHOTONIC CRYSTALS ............................................ 3204
Alexander Cerjan ; Shanhui Fan 

 

MICRORING WEIGHT BANKS FOR NEUROMORPHIC SILICON PHOTONICS............................................ 3206
A. N. Tait ; T. Ferreira De Lima ; M. A. Nahmias ; B. J. Shastri ; P. R. Prucnal 

 

THERMALLY TUNABLE III-V PHOTONICS ARCHITECTURE FOR COHERENT NONLINEAR 
OPTICAL CIRCUITS..................................................................................................................................................... 3208

Marina Radulaski ; Ranojoy Bose ; Tho Tran ; Thomas Van Vaerenbergh ; Dave Kielpinski ; Raymond G 
Beausoleil 

 

DESIGN, FABRICATION AND DEMONSTRATION OF A CHIP-SCALE RECONFIGURABLE 
PHOTONIC SIGNAL PROCESSOR ............................................................................................................................ 3210

Xiaoping Cao ; Shuang Zheng ; Yun Long ; Yan Luo ; Li Shen ; Jian Wang 
 

RECONFIGURABLE SILICON PHOTONIC SIGNAL PROCESSOR BASED ON THE SCOW 
RESONANT STRUCTURE............................................................................................................................................ 3212

Liangjun Lu ; Lin Shen ; Linjie Zhou ; Jianping Chen 
 

INTER SYMBOL INTERFERENCE CORRECTION BASED ON ZERO-FORCING 
EQUALIZATION FOR TIME INTERLEAVED PHOTONIC ANALOG TO DIGITAL 
CONVERTERS ............................................................................................................................................................... 3214

Zhengtao Jin ; Guiling Wu ; Cheng Wang ; Jianping Chen 
 

CROSSTALK-AWARE CALIBRATION FOR FAST AND AUTOMATED FUNCTIONALIZATION 
OF PHOTONIC INTEGRATED SWITCH FABRICS ................................................................................................ 3216

Yishen Huang ; Qixiang Cheng ; Keren Bergman 
 

ALL-OPTICAL TERNARY CONTENT ADDRESSABLE MEMORY (T-CAM) CELL FOR 
ULTRA-FAST ADDRESS LOOK-UPS IN ROUTER APPLICATIONS................................................................... 3218

G. Mourgias-Alexandris ; C. Vagionas ; A. Tsakyridis ; P. Maniotis ; N. Pleros 
 

SUSPENDED-SI WAVEGUIDES FOR SPECTRAL ENGINEERING OF MID-IR FREQUENCY 
COMBS ............................................................................................................................................................................ 3220

Nima Nader ; Jeff Chiles ; Abijith Kowligy ; Henry Timmers ; Sae Woo Nam ; Scott A. Diddams ; Richard P. Mirin 
 

PICOSECOND FIBER-LASER-PUMPED WIDELY TUNABLE, NARROW-LINEWIDTH, HIGH-
PEAK-POWER, MID-INFRARED OP-GAAS OPA ................................................................................................... 3222

Q. Fu ; L. Xu ; S. Liang ; D. P. Shepherd ; D. J. Richardson ; S.-U. Alam 
 

OCTAVE-SPANNING MID-INFRARED SUPERCONTINUUM GENERATION AND SELF-
COMPRESSION IN X(2)-STRUCTURED RB-DOPED KTP ...................................................................................... 3224

Anne-Lise Viotti ; Robert Lindberg ; Andrius Zukauskas ; Rimantas Budriunas ; Dainius Kucinskas ; Tomas 
Stanislauskas ; Carlota Canalias ; Fredrik Laurell ; Valdas Pasiskevicius 

 

GENERATION OF COHERENT MID-IR LIGHT BY PARAMETRIC FOUR-WAVE MIXING IN 
ALKALI VAPOR ............................................................................................................................................................ 3226

Yoel Sebbag ; Yefim Barash ; Uriel Levy 
 

GENERATION OF HIGH POWER, HIGHER ORDER, CONTINUOUS-WAVE OPTICAL 
VORTICES TUNABLE IN THE MID-IR WAVELENGTH RANGES ..................................................................... 3228

A. Aadhi ; Varun Sharma ; G K Samanta 
 

SILICON ON SILICON CARBIDE RING RESONATORS FOR COUPLING TO COLOR 
CENTERS ........................................................................................................................................................................ 3230

Chuting Wang ; Evan Miyazono ; Ioana Craiciu ; Jake Rochman ; Jonathan Kindem ; Tian Zhong ; John 
Bartholomew ; Andrei Faraon 

 

SINGLE-PHOTON DETECTION BY CAVITY-ASSISTED ALL-OPTICAL GAIN.............................................. 3232
Christopher Panuski ; Mihir Pant ; Mikkel Heuck ; Dirk Englund 

 

SWITCHING RADIATIVE PROCESSES VIA MODE FIELD MODULATION .................................................... 3234
D. Pellegrino ; F. Pagliano ; A. Genco ; M. Petruzzella ; F. Van Otten ; A. Fiore 

 

CHIRAL QUANTUM OPTICS IN HOT VAPOR CLADDED WAVEGUIDE......................................................... 3236
Roy Zektzer ; Eliran Talker ; Yefim Barash ; Noa Mazurski ; Uriel Levy 

 

HIGHLY NONLINEAR GALLIUM NITRIDE WAVEGUIDES ............................................................................... 3238
E. Stassen ; M. Pu ; E. Semenova ; E. Zavarin ; W. Lundin ; K. Yvind 

 

INGAN-ZNSNN2 QUANTUM WELLS FOR HIGH EFFICIENCY LIGHT EMITTERS BEYOND 
GREEN............................................................................................................................................................................. 3240

Md Rezaul Karim ; Hongping Zhao 
 

FOUR-WAVE MIXING IN A HIGH-Q ALUMINUM OXIDE MICROCAVITY ON SILICON ........................... 3242
Henry C. Frankis ; Zhan Su ; Nanxi Li ; Emir Salih Magden ; Mengyuan Ye ; Michael R. Watts ; Jonathan D. B. 
Bradley 

 

ARBITRARY VERTICAL LOW-LOSS WAVEGUIDES IN DEPOSITED OXIDE OF OPTICAL 
INTERPOSERS FOR LOW-LOSS 3D PHOTONIC PACKAGING.......................................................................... 3244

Yi-Chun Ling ; Yu Zhang ; S. J. Ben Yoo 
 

FOUR-WAVE MIXING IN A MULTI-LAYER SINX/A-SI:H PHOTONIC CHIP................................................... 3246
Michael Kossey ; Kangmei Li ; Hongcheng Sun ; Amy C. Foster 

 



GAP-ON-INSULATOR AS A PLATFORM FOR INTEGRATED PHOTONICS.................................................... 3248
Simon Hönl ; Katharina Schneider ; Pol Welter ; Yannick Baumgartner ; Herwig Hahn ; Lukas Czornomaz ; 
Dalziel J. Wilson ; Paul Seidler 

 

A WIDELY TUNABLE VERNIER FILTER ON A GE-ON-SOI PLATFORM FOR SENSING 
APPLICATIONS ............................................................................................................................................................. 3250

Sanja Radosavljevic ; Nuria Teigell Beneitez ; Andrew Katumba ; Muhammad Muneeb ; Michael Vanslembrouck ; 
Bart Kuyken ; Gunther Roelkens 

 

SILICON NITRIDE METALENSES FOR UNPOLARIZED HIGH-NA VISIBLE IMAGING ............................. 3252
Zhi-Bin Fan ; Zeng-Kai Shao ; Ming-Yuan Xie ; Xiao-Ning Pang ; Wen-Sheng Ruan ; Fu-Li Zhao ; Yu-Jie Chen ; 
Si-Yuan Yu ; Jian-Wen Dong 

 

OPTOFLUIDIC PLATFORMS FOR APPLICATIONS IN CANCER RESEARCH ............................................... 3254
America Palacios ; Karolina Papera Valente ; Alexandre G. Brolo 

 

FREQUENCY DOUBLED HIGH SPEED FLUORESCENCE LIFETIME IMAGING .......................................... 3256
Sebastian Karpf ; Bahram Jalali 

 

A NOVEL CELL AND PARTICLE SORTING APPROACH BASED ON FLUORESCENCE 
DYNAMICS ..................................................................................................................................................................... 3258

Jianzhi Li ; Jessica P. Houston 
 

MICROFLUIDIC DIATOMITE ANALYTICAL DEVICES FOR ULTRA-SENSITIVE 
DETECTION OF HAZARDOUS CHEMICALS ......................................................................................................... 3260

Xianming Kong ; Kenny Squire ; Alan X. Wang 
 

OPTICAL LATTICE-BASED CELL GUIDING AND STRETCHING USING INTEGRATED 
VERTICAL MULTIMODE-INTERFERENCE WAVEGUIDES .............................................................................. 3262

Zhanshi Yao ; Andrew W. Poon 
 

MULTIMODE RANDOM FIBER LASER FOR SPECKLE FREE IMAGING ....................................................... 3264
R. Ma ; Y. J. Rao ; W. L. Zhang ; B. Hu 

 

IMAGING BEYOND A MULTIMODE FIBRE WITH TIME OF FLIGHT DEPTH INFORMATION ............... 3266
Daan Stellinga ; David B. Phillips ; Matthew Edgar ; Sergeyi Turtaev ; Tomáš Cižmár ; Miles J. Padgett 

 

TIME-DOMAIN INTERFERENCE OF NONLINEARLY INTERACTING SPATIAL MODES IN A 
MULTIMODE FIBER .................................................................................................................................................... 3268

Sai Kanth Dacha ; Thomas E. Murphy 
 

MODE SCRAMBLER USING CO2-LASER INSCRIBED LONG-PERIOD GRATINGS ...................................... 3270
Yunhe Zhao ; Haoshuo Chen ; Nicolas K. Fontaine ; Jiaxiong Li ; Roland Ryf ; Yunqi Liu 

 

DEEP LEARNING SMART MICROSCOPE............................................................................................................... 3272
Bahram Jalali ; Ata Mahjoubfar ; Claire Lifan Chen 

 

SPECKLE-BASED WAVELENGTH MEASUREMENT AT FEMTOMETER RESOLUTION 
USING A MULTIMODE FIBRE................................................................................................................................... 3274

Mingzhou Chen ; Graham D. Bruce ; Kishan Dholakia 
 

DUAL-COMB MICROSCOPY FOR SCANLESS CONFOCAL PHASE IMAGING.............................................. 3276
E. Hase ; S. Miyamoto ; T. Mizuno ; T. Minamikawa ; H. Yamamoto ; T. Yasui 

 

SUBWAVELENGTH OPTICAL FOCUSING IN SCATTERING MEDIA WITH OPTICALLY 
DETECTABLE MAGNETIC RESONANCE ............................................................................................................... 3278

Donggyu Kim ; Dirk Englund 
 

CONTROLLED TRANSMISSION THROUGH HIGHLY SCATTERING MEDIA USING SEMI-
DEFINITE PROGRAMMING AS A PHASE RETRIEVAL COMPUTATION METHOD .................................... 3280

Moussa N'gom ; N. M. Estakhri ; Theodore B. Norris ; Eric Michielssen ; Raj Rao Nadakuditi 
 

ONE-SHOT THREE-DIMENSIONAL IMAGING WITH A PAIRED FILTER AND CHIRPED-
FREQUENCY COMBS .................................................................................................................................................. 3282

Takashi Kato ; Megumi Uchida ; Yurina Tanaka ; Kaoru Minoshima 
 

OVERCOMING THE COHERENCE DISTANCE BARRIER IN LONG-RANGE FMCW LIDAR ..................... 3284
Taehwan Kim ; Pavan Bhargava ; Vladimir Stojanovic 

 

SPATIO-TEMPORAL CHARACTERIZATION OF FEW-CYCLE LASER PULSES BY SEA-F-
SPIDER AND TIME-DOMAIN PTYCHOGRAPHY .................................................................................................. 3286

Tobias Witting ; Federico J. Furch ; Marc J. J. Vrakking 
 

SPATIO-TEMPORAL CHARACTERIZATION AND OPTIMIZATION OF A 200-KHZ OPCPA 
LASER SYSTEM ............................................................................................................................................................ 3288

Sara Mikaelsson ; Miguel Miranda ; Anne Harth ; Chen Guo ; Thomas Binhammer ; Yu-Chen Cheng ; Arthur 
Losquin ; Christoph M. Heyl ; Alexander Pape ; Jan Ahrens ; Oliver Prochnow ; Uwe Morgner ; Anne L'huillier ; 
Cord L. Arnold 

 

CHARACTERIZATION OF SPATIOTEMPORAL COUPLING WITH A HYPERSPECTRAL 
HARTMANN WAVEFRONT SENSOR ....................................................................................................................... 3290

C. Dorrer ; S.-W. Bahk 
 



SPECTRALLY-RESOLVED, SINGLE-SHOT WAVEFRONT SENSING OF BROADBAND HIGH-
HARMONIC SOURCES ................................................................................................................................................ 3292

G.S.M. Jansen ; L. Freisem ; D. Rudolf ; K.S.E. Eikema ; S. Witte 
 

TEMPORAL IMAGING IN THREE DIMENSIONS.................................................................................................. 3294
Moti Fridman 

 

SPATIO-TEMPORALLY WIDEBAND ULTRAFAST IMAGING ........................................................................... 3296
C. Kong ; X. Wei ; K. K Tsia ; K K Y. Wong 

 

CASCADING NONLINEARITY INSIDE A SPECTROMETER (CANIS) FOR ULTRASHORT 
PULSE DIAGNOSTICS ................................................................................................................................................. 3298

Ning Hsu ; Luke Horstman ; Jean-Claude Diels 
 

HIGH-DENSITY PHOTONIC CHIP WITH ALL-DIELECTRIC METAMATERIALS........................................ 3300
Sangsik Kim ; Saman Jahani ; Jonathan Atkinson ; Justin C. Wirth ; Farid Kalhor ; Abdullah Al Noman ; Ward D. 
Newman ; Prashant Shekhar ; Kyunghun Han ; Vien Van ; Raymond G. Decorby ; Lukas Chrostowski ; Minghao 
Qi ; Zubin Jacob 

 

FAST ADIABATIC MODE EVOLUTION BASED ON GEOMETRY-INDUCED SUPPRESSION 
OF NEAREST-MODE CROSSTALK ........................................................................................................................... 3302

Josep M. Fargas Cabanillas ; Miloš A. Popovic 
 

CURVATURE CONTROL IN A SEGMENTED BEAM EXPANDER-EMERGENCE OF A SEMI-
LENS................................................................................................................................................................................. 3304

Siamak Abbaslou ; Robert Gatdula ; Ming Lu ; Aaron Stein ; Wei Jiang 
 

DOUBLE-INVERSE TAPERS FOR EFFICIENT LIGHT COUPLING WITH ARBITRARY 
POLARIZATION ............................................................................................................................................................ 3306

Junqiu Liu ; Arslan Raja ; Martin H. P. Pfeiffer ; Clemens Herkommer ; Hairun Guo ; Michael Zervas ; Michael 
Geiselmann ; Tobias J. Kippenberg 

 

ON-CHIP POLARIZATION CONTROL USING AUGMENTED LOW INDEX GUIDING 
PLATFORM .................................................................................................................................................................... 3308

X. Sun ; J. S. Aitchison ; M. Mojahedi 
 

LARGE BANDWIDTH WAVEGUIDE SPECTRAL SPLITTERS USING HIGHER-ORDER MODE 
EVOLUTION................................................................................................................................................................... 3310

Jean-Etienne Tremblay ; Marcin Malinowski ; Guillermo Camacho-Gonzalez ; Sasan Fathpour ; Ming C. Wu 
 

ULTRA-BROADBAND AND COMPACT ASYMMETRICAL BEAM SPLITTER ENABLED BY 
ANGLED SUB-WAVELENGTH GRATING MMI ..................................................................................................... 3312

Eslam El-Fiky ; Yannick D'mello ; Yun Wang ; James Skoric ; Md G. Saber ; Amar Kumar ; Alireza Samani ; 
Luhua Xu ; Rui Li ; David Patel ; David V. Plant 

 

ARBITRARY RATIO, WAVELENGTH-INSENSITIVE 2×2 MMI COUPLER IN SOI WITH 
ENHANCED FABRICATION TOLERANCE ............................................................................................................. 3314

Jin Zhang ; Liangshun Han ; Bill Ping-Piu Kuo ; Stojan Radic 
 

ON-CHIP OPTICAL INTERCONNECT ON SILICON BY TRANSFER PRINTING ........................................... 3316
Lei Liu ; Ruggero Loi ; Brendan Roycroft ; James O'callaghan ; John Justice ; Antonio Jose Trindade ; Steven 
Kelleher ; Agnieszka Gocalinska ; Kevin Thomas ; Emanuele Pelucchi ; Christopher A. Bower ; Brian Corbett 

 

OPTICAL EQUALIZATION USING SPATIAL PHASE MANIPULATION FOR VCSEL-MMF 
BASED LINKS ................................................................................................................................................................ 3318

Chenyu Liang ; Wenjia Zhang ; Shun Yao ; Qing Wang ; Zuyuan He 
 

FABRICATION CONSTRAINED INVERSE DESIGN OF A 3-CHANNEL WAVELENGTH 
DEMULTIPLEXER ........................................................................................................................................................ 3320

Alexander Y. Piggott ; Logan Su ; Neil V. Sapra ; Jan Petykiewicz ; Jelena Vuckovic 
 

ULTRA-BROADBAND COMPACT ADIABATIC COUPLER IN SILICON-ON-INSULATOR FOR 
JOINT OPERATION IN THE C- AND O-BANDS...................................................................................................... 3322

Heba Tamazin ; Eslam El-Fiky ; Yun Wang ; Yannick D'mello ; David Patel ; Amar Kumar ; David V. Plant 
 

DIRECT COUPLING BETWEEN 2D-PDA AND TRIANGULAR/SQUARE SHAPE ALIGNED 
MCF FOR UNIVERSAL SDM PHOTORECEIVER .................................................................................................. 3324

T. Umezawa ; T. Sakamoto ; A. Kanno ; N. Yamamoto ; T. Kawanishi 
 

EFFICIENT COUPLING OF ULTRA-HIGH Q CRYSTALLINE MICRORESONATORS TO 
INTEGRATED PHOTONIC WAVEGUIDES ............................................................................................................. 3326

Miles Anderson ; Nikolay G. Pavlov ; John D. Jost ; Grigory Lihachev ; Junqiu Liu ; Tiago Morais ; Michael 
Zervas ; Michael L. Gorodetsky ; Tobias J. Kippenberg 

 

3D PHOTONIC STRUCTURE FOR PLUG-AND-PLAY FIBER TO WAVEGUIDE COUPLING....................... 3328
Oscar A. Jimenez Gordillo ; Mohammad Amin Tadayon ; You-Chia Chang ; Michal Lipson 

 

AUTOMATED ASSEMBLY OF DUPLEX FIBER CONNECTORS TO PHOTONIC CHIPS IN 
STANDARD MICROELECTRONIC TOOLS............................................................................................................. 3330

Ted W. Lichoulas ; Eddie L. Kimbrell ; Alexander Janta-Polczynski ; Elaine Cyr ; Paul Fortier ; Nicolas Boyer ; 
Tymon Barwicz 

 



HVPE OF ORIENTATION-PATTERNED GALLIUM PHOSPHIDE (OP-GAP) WITH NOVEL 
QUASI-PHASEMATCHED DEVICE STRUCTURES ............................................................................................... 3332

Peter G. Schunemann ; Daniel J. Magarrell ; Leonard A. Pomeranz 
 

EFFICIENT BACKWARD-WAVE OPTICAL PARAMETRIC OSCILLATOR WITH 500 NM-
PERIODICITY PPRKTP ............................................................................................................................................... 3334

Riaan Coetzee ; Andrius Zukauskas ; Carlota Canalias ; Valdas Pasiskevicius 
 

OPTICAL PARAMETRIC OSCILLATION IN RANDOM POLYCRYSTALLINE X(2) MEDIUM ...................... 3336
Qitian Ru ; Nathaniel Lee ; Xuan Chen ; Kai Zhong ; Sergey Vasilyev ; Mike Mirov ; Sergey B. Mirov ; Konstantin 
L. Vodopyanov 

 

HALF-WATT AVERAGE POWER COMPACT FEMTOSECOND SOURCE WITH A 
BANDWIDTH OF 3–8 µM BASED ON SUBHARMONIC GAAS OPO ................................................................... 3338

Viktor Smolski ; Sergey Vasilyev ; Igor Moskalev ; Mike Mirov ; Qitian Ru ; Andrey Muraviev ; Peter Schunemann 
; Sergey Mirov ; Valentin Gapontsev ; Konstantin Vodopyanov 

 

FEMTOSECOND MID-IR DIFFERENCE-FREQUENCY GENERATION IN BAGA2GESE6 FROM 
A 40 MHZ OPTICAL PARAMETRIC OSCILLATOR PUMPED AT 1035 NM ..................................................... 3340

Gero Stibenz ; Marcus Beutler ; Ingo Rimke ; Valeriy Badikov ; Dmitrii Badikov ; Valentin Petrov 
 

PULSED OPTICAL PARAMETRIC GENERATION AND OSCILLATION IN ORIENTATION-
PATTERNED GALLIUM PHOSPHIDE ...................................................................................................................... 3342

H. Ye ; S. Chaitanya Kumar ; J. Wei ; P. G. Schunemann ; M. Ebrahim-Zadeh 
 

CRITICALLY PHASE-MATCHED DEEP-INFRARED FEMTOSECOND OPTICAL 
PARAMETRIC OSCILLATOR BASED ON CDSIP2 ................................................................................................. 3344

Callum F. O'donnell ; S. Chaitanya Kumar ; K. T. Zawilski ; P. G. Schunemann ; M. Ebrahim-Zadeh 
 

EPITAXY-FREE DIRECT BANDGAP GESN MATERIALS AND DEVICES FOR FACILE 3D 
PHOTONIC INTEGRATION ........................................................................................................................................ 3346

Jifeng Liu ; Xiaoxin Wang 
 

SYSTEMATIC STUDY OF GE0.89SN0.11 PHOTODIODES FOR LOW-COST SHORTWAVE 
INFRARED IMAGING .................................................................................................................................................. 3348

Huong Tran ; Thach Pham ; Wei Du ; Yang Zhang ; Seyed Amir Ghetmiri ; Perry C. Grant ; Joshua M. Grant ; 
Greg Sun ; Richard A. Soref ; Joe Margetis ; John Tolle ; Baohua Li ; Mansour Mortazavi ; Shui-Qing Yu 

 

DILUTE-BISMIDE ALLOYS FOR GASB-BASED MID-INFRARED SEMICONDUCTOR LASERS ................ 3350
Scott D. Sifferman ; Marcin Motyka ; Andrew F. Briggs ; Kenneth J. Underwood ; Kyle M. Mcnicholas ; Robert 
Kudrawiec ; Juliet T. Gopinath ; Seth R. Bank 

 

DIRECT BANDGAP TYPE-I GESN QUANTUM WELL TOWARD SI-BASED 
OPTOELECTRONICS ................................................................................................................................................... 3352

Perry C. Grant ; Joe Margetis ; Yiyin Zhou ; Wei Dou ; Grey Abernathy ; Andrian Kuchuk ; Wei Du ; Seyed A. 
Ghetmiri ; Baohua Li ; John Tolle ; Jifeng Liu ; Greg Sun ; Richard A. Soref ; Mansour Mortazavi ; Shui-Qing Yu 

 

QUANTUM DOT QUANTUM CASCADE DETECTOR ON SI SUBSTRATE ....................................................... 3354
Jian Huang ; Daqian Guo ; Zhuo Deng ; Wei Chen ; Tinghui Wu ; Yaojiang Chen ; Huiyun Liu ; Jiang Wu ; Baile 
Chen 

 

LOW-THRESHOLD LASING IN STRAINED GERMANIUM UNDER OPTICAL PUMPING ........................... 3356
Donguk Nam ; Shuyu Bao ; Daeik Kim ; Chibuzo Onwukaeme ; Shashank Gupta ; Krishna Saraswat ; Kwang 
Hong Lee ; Yeji Kim ; Dabin Min ; Yongduck Jung ; Haodong Qiu ; Hong Wang ; Eugene A. Fitzgerald ; Chuan 
Seng Tan 

 

FEW-CYCLE PULSE GENERATION FROM A 3 µM FIBER LASER ................................................................... 3358
R. I. Woodward ; D. D. Hudson ; A. Fuerbach ; S. D. Jackson 

 

HIGH POWER SPLICE-LESS FIBER LASER AT 2825 NM.................................................................................... 3360
Yigit Ozan Aydin ; Vincent Fortin ; Réal Vallée ; Martin Bernier 

 

EMISSION BEYOND 4 µM AND MID-INFRARED LASING FROM A DY3+:INF3 FIBER .................................. 3362
Matthew R. Majewski ; Robert I. Woodward ; Jean-Yves Carree ; Samuel Poulain ; Marcel Poulain ; Stuart D. 
Jackson 

 

YB-DOPED FIBER LASER BASED COHERENT MID-INFRARED FREQUENCY COMB AT λ = 
4.5 µM FOR CRDS APPLICATION ............................................................................................................................. 3364

L. Jin ; V. Sonnenschein ; R. Terabayashi ; N. Hayashi ; S. Kato ; M. Yamanaka ; H. Tomita ; T. Iguchi ; A. Sato ; 
K. Nozawa ; K Yoshida ; N. Nishizawa 

 

GENERATION OF SUB-100 FS PULSES TUNABLE FROM 1.8 TO 2.0 µM FROM AN ALL-
FIBER, ALL-PM SOURCE PUMPED AT 1560 NM ................................................................................................... 3366

Grzegorz Sobon ; Tadeusz Martynkien ; Karol Tarnowski ; Pawel Mergo ; Jaroslaw Sotor 
 

DUAL COMB SPECTROSCOPY WITH A FREE-RUNNING BI-IRECTIONAL MODE-LOCKED 
THULIUM FIBER LASER ............................................................................................................................................ 3368

J. Olson ; Y. H. Ou ; A. Azarm ; K. Kieu 
 

15 GHZ ACTIVELY MODE-LOCKED FIBER LASER AT 2 MICRON ................................................................. 3370
Jiarong Qin ; Ruihong Dai ; Yafei Meng ; Wenbin Gao ; Yongbing Xu ; Yao Li ; Shining Zhu ; Fengqiu Wang 

 



PROBING SOOT FORMATION AND CHEMICAL EVOLUTION DURING COMBUSTION ........................... 3372
Hope A. Michelsen 

 

INVESTIGATION OF MULTI-PHOTON EXCITATION SCHEMES FOR DETECTING ATOMIC 
HYDROGEN IN FLAMES............................................................................................................................................. 3374

Ayush Jain ; Waruna D. Kulatilaka 
 

CO2 MEASUREMENT IN LAMINAR PREMIXED FLAMES USING HETERODYNE PHASE-
SENSITIVE DISPERSION SPECTROSCOPY............................................................................................................ 3376

Zhen Wang ; Liuhao Ma ; Kin-Pang Cheong ; Wei Ren 
 

DEEP LEARNING RECONSTRUCTION OF ULTRASHORT PULSES ................................................................ 3378
Tom Zahavy ; Alex Dikopoltsev ; Oren Cohen ; Shie Mannor ; Mordechai Segev 

 

DIFFERENTIAL EVOLUTION FOR ROBUST PHASE RETRIEVAL IN ULTRAFAST PULSE 
CHARACTERIZATION ................................................................................................................................................ 3380

Esmerando Escoto ; Janne Hyyti ; Ayhan Tajalli ; Tamas Nagy ; Günter Steinmeyer 
 

ULTRA-SHORT OPTICAL PULSES FOR COHERENT ULTRA-WIDE BAND RF SIGNAL 
SAMPLING...................................................................................................................................................................... 3382

D. Onori ; F. Scotti ; G. Serafino ; P. Ghelfi ; A. Bogoni 
 

ALL-LINEAR PHASE RETRIEVAL OF A SINGLE-SOLITON KERR COMB .................................................... 3384
Ziyun Kong ; Chengying Bao ; Oscar Sandoval ; Bohao Liu ; Minghao Qi ; Andrew M. Weiner 

 

CROSS-SPECTRUM APPROACH FOR ABSOLUTE TIMING JITTER MEASUREMENT OF 
MODE-LOCKED LASERS ............................................................................................................................................ 3386

Alexis Casanova ; Benoît Trophème ; Antoine Courjaud ; Giorgio Santarelli 
 

WAVEFORM CHARACTERIZATION OF OPTICAL PULSES BY PLASMA LUMINESCENCE 
OF GAS ............................................................................................................................................................................ 3388

Nariyuki Saito ; Nobuhisa Ishii ; Teruto Kanai ; Jiro Itatani 
 

INTRAPULSE COHERENCE FOR GAUGING THE QUALITY OF PASSIVE CARRIER-
ENVELOPE PHASE STABILIZATION ...................................................................................................................... 3390

Nils Raabe ; Tianli Feng ; Tobias Witting ; Ayhan Demircan ; Carsten Brée ; Günter Steinmeyer 
 

MULTI-PHOTON QUANTUM BOSON-SAMPLING MACHINES ......................................................................... 3392
Chao-Yang Lu ; Jian-Wei Pan 

 

ENHANCED SILICON SINGLE-PHOTON AVALANCHE DIODE BASED ON LIGHT TRAPPING ............... 3393
Kai Zang ; Xiao Jiang ; Yijie Huo ; Tianzhe Zheng ; Yueyang Fei ; Xun Ding ; Matthew Morea ; Muyu Xue ; 
Ching-Ying Lu ; Theodore I. Kamins ; Qiang Zhang ; Jian-Wei Pan ; James S. Harris 

 

METALLIC NANO-RINGS FOR EFFICIENT, BROADBAND LIGHT EXTRACTION FROM 
SOLID-STATE SINGLE-PHOTON SOURCES .......................................................................................................... 3395

Oliver J. Trojak ; C. S. Woodhead ; J. D. Song ; R. J. Young ; L. Sapienza 
 

CMOS PHOTONIC CIRCUITS FOR TRAPPED ION QUANTUM COMPUTING AND 
MOLECULAR SENSING .............................................................................................................................................. 3397

Rajeev J. Ram 
 

DEMONSTRATION OF CHIP-TO-CHIP COMMUNICATION BASED ON ULTRA-COMPACT 
ORBITAL ANGULAR MOMENTUM (DE)MULTIPLEXERS ................................................................................. 3399

Shimao Li ; Zhichao Nong ; Xiong Wu ; Wen Yu ; Mingbo He ; Yuntao Zhu ; Shengqian Gao ; Jie Liu ; Zhaohui Li 
; Liu Liu ; Siyuan Yu ; Xinlun Cai 

 

MULTI-OCTAVE IMAGE-REJECT MIXER WITH LARGE SUPPRESSION OF MIXING SPURS 
BASED ON BALANCED PHOTODETECTORS ........................................................................................................ 3401

Wenjuan Chen ; Dan Zhu ; Shilong Pan 
 

100GHZ BALANCED PHOTODETECTOR MODULE ............................................................................................. 3403
P. Runge ; G. Zhou ; F. Ganzer ; S. Keyvaninia ; S. Mutschall ; A. Seeger ; R. Klötzer ; S. Wünsch ; G. Ropers 

 

ZERO-BIAS PHOTOVARACTOR WITH 60 GHZ RESONANT NETWORK FOR OPTICALLY 
MODULATED SCATTERER (OMS) APPLICATION .............................................................................................. 3405

Jesse S. Morgan ; Jizhao Zang ; Keye Sun ; Bassem Tossoun ; Joe C. Campbell ; Andreas Beling 
 

50 GB/S TRANSMISSION OVER UNCOMPENSATED LINK UP TO 20 KM EXPLOITING DSP-
FREE DIRECT-DETECTION ....................................................................................................................................... 3407

Francesco Fresi ; Mohamed Morsy-Osman ; Enrico Forestieri ; Marco Secondini ; Fabio Cavaliere ; David V. 
Plant ; Stephane Lessard ; Luca Potì 

 

CARRIER REGENERATION ASSISTED KRAMERS-KRONIG DETECTION OF AN 
INDEPENDENT SIDEBAND SIGNAL......................................................................................................................... 3409

Qiulin Zhang ; Chester Shu 
 

THE KRAMERS-KRONIG RECEIVER: A COHERENT RECEIVER BASED ON INTENSITY 
DETECTION AND PHASE RECOVERY .................................................................................................................... 3411

Antonio Mecozzi ; Cristian Antonelli ; Mark Shtaif 
 



LARGE SCALE OPTICAL INTERCONNECTION USING KERR FREQUENCY COMB AND 
DIRECT-DETECTION KRAMERS-KRONIG RECEIVER...................................................................................... 3413

Mingyue Zhu ; Yong Geng ; Xingwen Yi ; Fan Li ; Hao Ying ; Jing Zhang ; Wei Tang ; Kun Qiu 
 

A PHASE RETRIEVAL METHOD USING DISPERSION FOR DIRECT DETECTION OF BIASED 
QAM SIGNALS ............................................................................................................................................................... 3415

Masayuki Matsumoto 
 

112 GB/S PAM-4 SIGNAL TRANSMISSION OVER 80 KM SSMF WITH DIGITAL CD PRE-
COMPENSATION ENABLED SPM MITIGATION .................................................................................................. 3417

Xiang Li ; Fan Gao ; Ming Luo ; Jianqiang Li ; Songnian Fu 
 

DIRECTLY MODULATED LASER TRANSMITTERS FOR SCALABLE MULTI-RATE DPSK 
COMMUNICATIONS§ ................................................................................................................................................... 3419

D.O. Caplan ; P.S. Bedrosian ; J.P. Wang ; B.R Romkey ; M. Stevens ; C. Burton ; A. Horvath ; S. Hamilton 
 

100S GIGABIT/S THZ COMMUNICATION .............................................................................................................. 3421
L. K. Oxenlowe ; S. Jia ; X. Pang ; O. Ozolins ; X. Yu ; H. Hu ; P. Guan ; F. Da Ros ; S. Popov ; G. Jacobsen ; M. 
Galili ; D. Zibar ; T. Morioka 

 

CHANNEL CHARACTERISTICS FOR TERAHERTZ WIRELESS COMMUNICATIONS ............................... 3423
Jianjun Ma ; R. Shrestha ; Lothar Moeller ; Daniel M. Mittleman 

 

SEAMLESS CONNECTION BETWEEN HIGH-SPEED THZ-WAVE AND OPTICAL SIGNALS 
WITH HIGH SPECTRAL EFFICIENCY .................................................................................................................... 3425

Koichi Takiguchi 
 

TERAHERTZ-TO-OPTICAL CONVERSION USING A PLASMONIC MODULATOR ...................................... 3427
S. Ummethala ; T. Harter ; K. Köhnle ; S. Muehlbrandt ; Y. Kutuvantavida ; J. N. Kemal ; J. Schaefer ; H. Massler 
; A. Tessmann ; S. K. Garlapati ; A. Bacher ; L. Hahn ; M. Walther ; T. Zwick ; S. Randel ; W. Freude ; C. Koos 

 

MONOLITHICALLY INTEGRATED THZ TRANSCEIVER FOR 1550 NM EXCITATION .............................. 3429
R. B. Kohlhaas ; S. Nellen ; L. Liebermeister ; S. Breuer ; B. Globisch 

 

LOW LOSS SILICON-RICH SILICON NITRIDE FOR NONLINEAR OPTICS ................................................... 3431
Zhichao Ye ; Attila Fülöp ; Óskar Bjarki Helgason ; Peter A. Andrekson ; Victor Torres-Company 

 

HARMONIC GENERATION IN SILICON RICH NITRIDE PHOTONIC CRYSTAL CAVITIES ..................... 3433
Marco Clementi ; Kapil Debnath ; Moïse Sotto ; Thalía Domínguez Bucio ; Marco Liscidini ; Daniele Bajoni ; 
Frederic Gardes ; Matteo Galli 

 

ON-CHIP SECOND ORDER NONLINEAR GENERATION IN LITHIUM NIOBATE PHOTONIC 
CRYSTAL NANOCAVITY............................................................................................................................................ 3435

Haowei Jiang ; Hanxiao Liang ; Rui Luo ; Xianfeng Chen ; Yuping Chen ; Qiang Lin 
 

INTEGRATED THIN-FILM LITHIUM-NIOBATE WAVEGUIDES ON SILICON FOR SECOND-
HARMONIC GENERATION PUMPED AT 1875 NM ............................................................................................... 3437

Saeed Khan ; Marcin Malinowski ; Jean-Etienne Tremblay ; Ashutosh Rao ; Guillermo F. Camacho-González ; 
Ricardo B. Ramirez ; Michael Plascak ; Kathleen A. Richardson ; Peter Delfyett ; Ming C. Wu ; Sasan Fathpour 

 

A GALLIUM ARSENIDE NONLINEAR PLATFORM ON SILICON ..................................................................... 3439
Lin Chang ; Xiaowen Guo ; Daryl T. Spencer ; Jeff Chiles ; Abijith Kowligy ; Nima Nader ; Daniel Hickstein ; M J 
Kennedy ; Andreas Boes ; Nicolas Volet ; Scott A. Diddams ; Scott B. Papp ; John E. Bowers 

 

SUPERCONTINUUM GENERATION IN ANGLE-ETCHED DIAMOND WAVEGUIDES ................................. 3441
Pawel Latawiec ; Amirhassan Shams-Ansari ; Yoshitomo Okawachi ; Vivek Venkataraman ; Mengjie Yu ; Haig 
Atikian ; Gary L. Harris ; Nathalie Picqué ; Alexander L. Gaeta ; Marko Loncar 

 

ENHANCED FOUR-WAVE MIXING IN GRAPHENE OXIDE COATED WAVEGUIDES ................................. 3443
Yunyi Yang ; Jiayang Wu ; Xingyuan Xu ; Sai T. Chu ; Brent E. Little ; Roberto Morandotti ; Baohua Jia ; David 
J. Moss 

 

TOWARDS IN-FIBER SILICON PHOTONICS ......................................................................................................... 3445
A. C. Peacock 

 

NEARLY DIFFRACTION LIMITED BEAM QUALITIES IN AN ANDERSON LOCALIZING 
OPTICAL FIBER............................................................................................................................................................ 3447

Behnam Abaie ; Mostafa Peysokhan ; Jian Zhao ; Jose E. Antonio-Lopez ; Rodrigo Amezcua-Correa ; Axel 
Schlzgen ; Arash Mafi 

 

DEEP-LEARNING-BASED IMAGING THROUGH GLASS-AIR DISORDERED FIBER WITH 
TRANSVERSE ANDERSON LOCALIZATION ......................................................................................................... 3449

Jian Zhao ; Yangyang Sun ; Zheyuan Zhu ; Donghui Zheng ; Jose Enrique Antonio-Lopez ; Rodrigo Amezcua 
Correa ; Shuo Pang ; Axel Schülzgen 

 

DEMONSTRATION THE SINGLE MODE PERFORMANCE OF ALL-SOLID LARGE MODE 
AREA CENTER-SUNKEN CLADDING-TRENCH FIBER....................................................................................... 3451

Yehui Liu ; Fangfang Zhang ; Nan Zhao ; Haiqing Li ; Luyun Yang ; Nengli Dai ; Jinyan Li 
 

115 W LARGE-MODE-AREA MULTI-CORE FIBER LASER WITH ALL SOLID STRUCTURE..................... 3453
Junhua Ji ; Siddharthan Raghuraman ; Xiaosheng Huang ; Jichao Zang ; Daryl Ho ; Yehuda Benudiz ; Udi Ben 
Ami ; Amiel A. Ishaaya ; Seongwoo Yoo 

 



LOW QUANTUM DEFECT FIBER LASERS VIA YB-DOPED MULTICOMPONENT 
FLUOROSILICATE OPTICAL FIBER ....................................................................................................................... 3455

N. Yu ; M. Cavillon ; C. Kucera ; T. Hawkins ; J. Ballato ; P. Dragic 
 

PW-CLASS LASER OPERATION AT 3.3 HZ AND HIGH CONTRAST ULTRA-INTENSE λ =400 
NM BEAMLINE.............................................................................................................................................................. 3457

Shoujun Wang ; Yong Wang ; Alex Rockwood ; Bradley M. Luther ; Reed Hollinge ; Alden Curtis ; Chase Calvi ; 
Carmen S. Menoni ; Jorge J. Rocca 

 

HYBRID OPCPA/GLASS 10 PW LASER AT 1 SHOT A MINUTE.......................................................................... 3459
E. Gaul ; G. Chériaux ; R. Antipenkov ; F. Batysta ; T. Borger ; G. Friedman ; J.T. Greene ; D. Hammond ; J. 
Heisler ; D. Hidinger ; A. Jochmann ; M. Kepler ; A. Kissinger ; D. Kramer ; J.C. Lagron ; A. Meadows ; B. Rus ; 
P. Trojek ; S. Vyhlídka ; T. Ditmire 

 

FIRST INTENSE, PHASE CONTROLLED, FEW CYCLE LASER SOURCES IN THE ELI 
ATTOSECOND FACILITY ........................................................................................................................................... 3461

K. Osvay ; A. Börzsönyi ; D. Charalambidis ; E. Cormier ; L. Fülöp ; M. Kalashnikov ; Ch. Kamperidis ; B. Kiss ; 
R. Lopez-Martens ; G. Sansone ; Z. Várallyay ; K. Varjú 

 

HIGH-RESOLUTION HYPERSPECTRAL IMAGING BASED ON LIQUID-CRYSTAL CELLS ...................... 3463
A. Jullien ; R. Pascal ; U. Bortolozzo ; N. Forget ; S. Residori 

 

PULSE-COMPRESSOR GRATING-ALIGNMENT TOLERANCES FOR VARIED GEOMETRIES 
AND BANDWIDTHS ...................................................................................................................................................... 3465

B. Webb ; M. J. Guardalben ; C. Dorrer ; S. Bucht ; J. Bromage 
 

VARIABLE ASTIGMATISM CORRECTOR FOR HIGH-POWER LASERS........................................................ 3467
S.-W. Bahk ; B. E. Kruschwitz ; A. L. Rigatti ; J. B. Oliver ; J. Bromage 

 

GAS SENSING USING HETEROGENEOUSLY INTEGRATED QUANTUM CASCADE LASERS 
ON SILICON ................................................................................................................................................................... 3469

Christopher C. Evans ; Alexander Spott ; Charles D. Merritt ; William W. Bewley ; Igor Vurgaftman ; Chul Soo 
Kim ; Jerry R. Meyer ; Joel M. Hensley ; John E. Bowers ; Michael B. Frish 

 

LINE-LOCKED CAVITY RING-DOWN FARADAY ROTATION SPECTROSCOPY WITH HIGH 
REPETITION RATE ...................................................................................................................................................... 3471

Jakob Hayden ; Jonas Westberg ; Link Patrick ; Bernhard Lendl ; Gerard Wysocki 
 

ULTRASHORT-PULSE LIBS FOR DETECTING AIRBORNE METAL PARTICLES FROM 
ENERGETIC MATERIAL REACTIONS .................................................................................................................... 3473

Morgan O'neil ; Nicholas Niemiec ; Andrew Demko ; Eric Petersen ; Waruna Kulatilaka 
 

STANDOFF DETECTION OF BULK AND TRACE ELEMENTS USING LASER-INDUCED 
FLUORESCENCE OF LASER ABLATION PLUMES .............................................................................................. 3475

Sivanandan S. Harilal ; Brian E. Brumfield ; Mark C. Phillips 
 

RAPID SCANNING CAVITY RING-DOWN SPECTROMETER FOR THE PRECISION 
MEASUREMENT OF13C/12C FOR CO2 IN AIR.......................................................................................................... 3477

Hongming Yi ; Abneesh Srivastava ; Adam J. Fleisher ; Joseph T. Hodges 
 

HIGH-SPEED LINE-LOCKED HETERODYNE PHASE SENSITIVE DISPERSION 
SPECTROSCOPY........................................................................................................................................................... 3479

Pedro Martín-Mateos ; Jakob Hayden ; Bernhard Lendl ; Pablo Acedo 
 

BACKSCATTER ABSORPTION GAS IMAGING WITH A NARROW-LINEWIDTH 
PICOSECOND OPTICAL PARAMETRIC OSCILLATOR ...................................................................................... 3481

Guillaume Walter ; Jean-Baptiste Dherbecourt ; Jean-Michel Melkonian ; Myriam Raybaut ; Didier Henry ; Cyril 
Drag ; Antoine Godard 

 

OPTICAL CAVITY MODE MEASUREMENTS AT HZ-LEVEL PRECISION WITH A COMB-
BASED VIPA SPECTROMETER ................................................................................................................................. 3483

Grzegorz Kowzan ; Dominik Charczun ; Agata Cygan ; Ryszard S. Trawinski ; Daniel Lisak ; Piotr Mastowski 
 

ERBIUM-FIBER-BASED VISIBLE ASTRO-COMB WITH 42-GHZ MODE SPACING ...................................... 3485
Sho Okubo ; Keisuke Nakamura ; Malte Schramm ; Hiroki Yamamoto ; Jun Ishikawa ; Feng-Lei Hong ; Ken 
Kashiwagi ; Kaoru Minoshima ; Hironori Tsutsui ; Eiji Kambe ; Hideyuki Izumiura ; Hajime Inaba 

 

ULTRA-BROADBAND, INFRARED ASTRO-COMB GENERATION ................................................................... 3487
Tilo Steinmetz ; Yuanjie Wu ; Rafael A. Probst ; Heinar Hoogland ; Matthäus Halder ; Peter Adel ; Olaf Mandel ; 
Sascha Donath ; Johanna Adelung ; Ronald Holzwarth 

 

MEASURING TEMPERATURE WITH ATOMS AND MOLECULES ................................................................... 3488
G.-W. Truong ; S. Scholten ; F. Karim ; J. D. Anstie ; C. Perrella ; P. Light ; Dong Wei ; E. F. May ; T. M. Stace ; 
A. N. Luiten 

 

BROADBAND COMPLEX REFRACTIVE INDEX SPECTROSCOPY VIA MEASUREMENT OF 
CAVITY MODES............................................................................................................................................................ 3490

Alexandra C. Johansson ; Lucile Rutkowski ; Anna Filipsson ; Thomas Hausmaninger ; Gang Zhao ; Ove Axner ; 
Aleksandra Foltynowicz 

 



APPLICATION OF CAVITY-ENHANCED COMB-BASED FOURIER-TRANSFORM 
SPECTROSCOPY TO LINE SHAPE STUDY OF CARBON MONOXIDE IN ARGON ........................................ 3492

Akiko Nishiyama ; Grzegorz Kowzan ; Dominik Charczun ; Vinicius Silva De Oliveira ; Axel Ruehl ; Ingmar Hartl 
; Kaoru Minoshima ; Ryszard S. Trawinski ; Piotr Maslowski 

 

CO2 LINE PARAMETER RETRIEVAL BEYOND THE VOIGT PROFILE USING COMB-BASED 
FOURIER TRANSFORM SPECTROSCOPY ............................................................................................................. 3494

Alexandra C. Johansson ; Anna Filipsson ; Lucile Rutkowski ; Piotr Maslowski ; Aleksandra Foltynowicz 
 

HIGH-SPEED MODULATION OF 1.55-µM VCSELS WITH SPIN POLARIZATION 
MODULATION............................................................................................................................................................... 3496

Nobuhide Yokota ; Kunpei Nisaka ; Hiroshi Yasaka ; Kazuhiro Ikeda 
 

PRECISE TWO-STEP GROWTH OF 940-NM VCSEL ON A GAASP-CAPPED DBR WAFER ......................... 3498
Jiaxing Wang ; Jonas Kapraun ; Emil Kolev ; Jipeng Qi ; Kevin T. Cook ; Constance J. Chang-Hasnain 

 

36 GB/S ERROR FREE MODULATION OF 850NM MONOLITHIC INJECTION LOCKED 
VCSEL ARRAYS ............................................................................................................................................................ 3500

Harshil Dave ; Peicheng Liao ; Stewart T.M. Fryslie ; Zihe Gao ; Bradley J. Thompson ; Alan E. Willner ; Kent D. 
Choquette 

 

AIR-CAVITY DOMINATED HCG-VCSEL WITH A WIDE CONTINUOUS TUNING ........................................ 3502
Jonas Kapraun ; Jipeng Qi ; Jiaxing Wang ; Philippe Tingzon ; Kevin Cook ; Emil Kolev ; Larry A. Coldren ; 
Connie J. Chang-Hasnain 

 

NOVEL OXIDE SPACER HIGH-CONTRAST GRATING VCSELS ....................................................................... 3504
Kevin T. Cook ; Jipeng Qi ; Jiaxing Wang ; Neil Cabello ; Connie J. Chang-Hasnain 

 

CONTROL AND SIMULATION OF COHERENT ARRAY MODES IN VERTICAL CAVITY 
LASER ARRAYS ............................................................................................................................................................ 3506

Bradley J. Thompson ; Zihe Gao ; Harshil Dave ; Stewart T. M. Fryslie ; Katherine Lakomý ; Kent D. Choquette 
 

MEMS-ACTUATED 8×8 SILICON PHOTONIC WAVELENGTH-SELECTIVE SWITCHES WITH 
8 WAVELENGTH CHANNELS.................................................................................................................................... 3508

Tae Joon Seok ; Jianheng Luo ; Zhilei Huang ; Kyungmok Kwon ; Johannes Henriksson ; John Jacobs ; Lane 
Ochikubo ; Richard S. Muller ; Ming C. Wu 

 

CMOS-COMPATIBLE OPTICAL PHASED ARRAYS WITH MONOLITHICALLY-
INTEGRATED ERBIUM LASERS............................................................................................................................... 3510

Jelena Notaros ; Nanxi Li ; Christopher V. Poulton ; Zhan Su ; Matthew J. Byrd ; Emir Salih Magden ; Michael R. 
Watts 

 

SILICON PHOTONIC 50GHZ WAVELENGTH (DE)MULTIPLEXER WITH LOW CROSSTALK 
AND FLAT PASSBAND ................................................................................................................................................. 3512

Liangshun Han ; Bill P.-P. Kuo ; Motohiko Eto ; Ana Pejkic ; Jin Zhang ; Nikola Alic ; Stojan Radic 
 

RECONFIGURABLE MODE (DE)MULTIPLEXER WITH INTEGRATED THERMO-OPTIC 
LONG-PERIOD GRATING AND Y-JUNCTION ....................................................................................................... 3514

Wei Ke Zhao ; Jing Feng ; Kai Xin Chen ; Kin Seng Chiang 
 

GENETICALLY OPTIMIZED ON-CHIP WIDEBAND ULTRACOMPACT REFLECTORS AND 
FABRY-PÉROT CAVITIES .......................................................................................................................................... 3516

Zejie Yu ; Haoran Cui ; Xiankai Sun 
 

SCALABLE OPTICAL PHASED ARRAY WITH SPARSE 2D APERTURE.......................................................... 3518
Reza Fatemi ; Aroutin Khachaturian ; Ali Hajimiri 

 

EXPERIMENTAL REALIZATION OF FLOQUET ENGINEERED TOPOLOGICAL PHASE IN 
PERIODICALLY-CURVED WAVEGUIDE ARRAYS .............................................................................................. 3520

Qingqing Chengyiming Pan ; Huaiqiang Wang ; Avi Gover ; Tao Li ; Lei Zhou ; Shining Zhu ; Songlin Zhuang 
 

NONLINEARITY COMPENSATION FOR DUAL-POLARIZATION SIGNALS USING OPTICAL 
PHASE CONJUGATION IN A SILICON WAVEGUIDE .......................................................................................... 3522

F. Da Ros ; E.P. Da Silva ; A. Gajda ; P.M. Kaminski ; V. Cristofori ; A. Peczek ; A. Mai ; K Petermann ; L. 
Zimmermann ; L.K. Oxenlowe ; M. Galili 

 

EXPERIMENTAL COMPARISON OF PROBABILISTIC SHAPING WITH ONLINE PMF 
OPTIMIZATION AND MID-LINK OPC ..................................................................................................................... 3524

M.P. Yankov ; F. Da Ros ; E. P.Da Silva ; M. Galili ; L.K. Oxenlowe 
 

POLARIZATION-DIVISION-MULTIPLEXED NONLINEAR FREQUENCY DIVISION 
MULTIPLEXING ........................................................................................................................................................... 3526

Tao Gui ; Wasyhun A. Gemechu ; Jan-Willem Goossens ; Mengdi Song ; Stefan Wabnitz ; Mansoor I. Yousefi ; 
Hartmut Hafermann ; Alan Pak Tao Lau ; Yves Jaouën 

 

POLARIZATION DIVISION MULTIPLEXING FOR NONLINEAR FOURIER-BASED 
TRANSMISSION SCHEMES ........................................................................................................................................ 3528

Stella Civelli ; Jaroslaw E. Prilepsky ; Marco Secondini ; Sergei K. Turitsyn 
 



EXPERIMENTAL DEMONSTRATION OF FIBER-NONLINEARITY CANCELLATION BY 
PHOTONIC HOMODYNE DOWN-CONVERSION IN CONJUGATED-PAIRED RADIO-ON-
FIBER SYSTEM.............................................................................................................................................................. 3530

Takahide Sakamoto ; Guo-Wei Lu ; Naokatsu Yamamoto 
 

SIGNAL-TO-IDLER CONVERSION PENALTY IN ALGAAS-ON-INSULATOR WAVELENGTH 
CONVERTER.................................................................................................................................................................. 3532

P. M. Kaminski ; F. Da Ros ; E. P. Da Silva ; M. Pu ; M. P. Yankov ; E. Semenova ; K. Yvind ; L. K Oxenlowe ; S. 
Forchhammer ; M. Galili 

 

OCTAVE-SPACED ON-CHIP THZ FREQUENCY COMBS .................................................................................... 3534
A. Forrer ; M. Rösch ; M. Beck ; J. Faist ; G. Scalari 

 

TERAHERTZ DUAL-COMB SPECTROSCOPY USING QUANTUM CASCADE LASER 
FREQUENCY COMBS .................................................................................................................................................. 3536

Jonas Westberg ; Lukasz A. Sterczewski ; Yang Yang ; David Burghoff ; John Reno ; Qing Hu ; Gerard Wysocki 
 

CONTINUOUS FREQUENCY TUNING OF Y-BRANCHED TERAHERTZ QUANTUM CASCADE 
LASERS WITH PHOTONIC LATTICE ...................................................................................................................... 3538

Iman Kundu ; Paul Dean ; Alexander Valavanis ; Joshua R. Freeman ; Mark C. Rosamond ; Lianhe Li ; Yingjun 
Han ; Edmund H. Linfield ; A. Giles Davies 

 

AMPLITUDE STABILIZATION OF A TERAHERTZ QUANTUM CASCADE LASER WITH AN 
EXTERNAL METAMATERIAL AMPLITUDE MODULATOR.............................................................................. 3540

B. Wei ; S. J. Kindness ; N. W. Almond ; R Wallis ; Y. Wu ; Y. Ren ; P. Braeuninger-Weimer ; S. Hofmann ; H. E. 
Beere ; D. A. Ritchie ; R Degl'lnnocenti 

 

GRAPHENE SATURABLE ABSORBERS AT TERAHERTZ FREQUENCY FROM LIQUID 
PHASE EXFOLIATION OF GRAPHITE .................................................................................................................... 3542

L. Viti ; V. Bianchi ; T. Carey ; L. Li ; E. H. Linfield ; A. G. Davies ; A. Tredicucci ; D. Yoon ; P. G. Karagiannidis 
; L. Lombardi ; F. Tomarchio ; A. C. Ferrari ; F. Torrisi ; M. S. Vitiello 

 

EXPERIMENTAL DEMONSTRATION OF 16DB ISOLATION AT ROOM TEMPERATURE ON 
A MAGNETOPLASMONIC ONE-WAY MIRROR EXPLOITING THZ CYCLOTRON 
RESONANCES IN NARROW GAP SEMICONDUCTORS....................................................................................... 3544

Oleksandr Stepanenko ; Tomáš Horák ; Jan Chochol ; Kamil Postava ; Jean-François Lampin ; Mathias 
Vanwolleghem 

 

STIMULATED BRILLOUIN SCATTERING: THEN AND NOW............................................................................ 3546
Elsa Garmire ; Sydney E. Junkins ; Dean Emerita 

 

BRILLOUIN FILTERING WITH ENHANCED NOISE PERFORMANCE AND LINEARITY 
USING ANTI-STOKES INTERACTIONS ................................................................................................................... 3548

Amol Choudhary ; Yang Liu ; David Marpaung ; Benjamin J. Eggleton 
 

ELECTRO-OPTO-MECHANICAL RADIO-FREQUENCY OSCILLATOR IN A MULTI-CORE 
FIBER............................................................................................................................................................................... 3550

Yosef London ; Hilel Hagai Diamandi ; Gil Bashan ; Avi Zadok 
 

RAMAN-DOMINANT SUPERCONTINUUM GENERATION IN NITROGEN-FILLED HOLLOW-
CORE NEGATIVE CURVATURE FIBER PUMPED BY PICOSECOND LASER ................................................ 3552

Shou-Fei Gao ; Ying-Ying Wang ; Pu Wang 
 

FAST PHASE LOCKING OF A 750-MHZ YB:FIBER LASER FREQUENCY COMB USING A 
HIGH-SPEED PIEZO-TRANSDUCER ........................................................................................................................ 3554

Yuxuan Ma ; Bo Xu ; Hirotaka Ishii ; Fei Meng ; Yoshiaki Nakajima ; Thomas Schibli ; Isao Matsushima ; 
Zhigang Zhang ; Kaoru Minoshima 

 

GENERATION OF 250-MHZ ELECTRO-OPTIC FREQUENCY COMB FOR DOPPLER-
LIMITED SPECTROSCOPY ........................................................................................................................................ 3556

Shuai Wang ; Xinyu Fan ; Bingxin Xu ; Zuyuan He 
 

PRECISION MEASUREMENTS WITH ULTRA-LOW NOISE FREQUENCY COMBS ..................................... 3558
W. Hänsel ; M. Giunta ; K. Beha ; M. Lezius ; M. Lessing ; M. Fischer ; R. Holzwarth 

 

ALL-POLARIZATION-MAINTAINING DUAL-COMB FIBER LASER WITH NONLINEAR 
AMPLIFYING LOOP MIRROR ................................................................................................................................... 3560

Yoshiaki Nakajima ; Yuya Hata ; Kaoru Minoshima 
 

WAVELENGTH TUNABLE NARROW LINEWIDTH COMB USING SOLITON SELF-
FREQUENCY SHIFT AND SPECTRAL COMPRESSION TECHNIQUE .............................................................. 3562

N. Ohta ; L. Jin ; Y. Sakakibara ; E. Omoda ; H. Kataura ; N. Nishizawa 
 

10 W, SUB-100 FS FIBER AMPLIFIER BASED ON A SELF-REFERENCED 750-MHZ YB:FIBER 
LASER FREQUENCY COMB ...................................................................................................................................... 3564

Bo Xu ; Yuxuan Ma ; Hirotaka Ishii ; Fei Meng ; Isao Matsushima ; Zhigang Zhang ; Kaoru Minoshima 
 

MONOLAYER SEMICONDUCTOR SURFACE-EMITTING LASERS USING 2D DARK 
PLASMONIC CAVITIES............................................................................................................................................... 3566

Chun-Yuan Wang ; Jinwei Shi ; Soniya S. Raja ; Chun-An Chen ; Xin-Quan Zhang ; Chih-Kang Shih ; Hyeyoung 
Ahn ; Yi-Hsien Lee ; Shangjr Gwo 

 



COUPLING OF PHOTONIC FANO RESONANCES WITH MOS2 EXCITONS FOR ENHANCED 
LIGHT EMISSION AND OPTICAL MODULATION................................................................................................ 3568

Xingwang Zhang ; Nicolas Biekert ; Shinhyuk Choi ; Carl H. Naylor ; Chawina De-Eknamkul ; Wenzhuo Huang ; 
Xiaorui Zheng ; Dake Wang ; A. T. Charlie Johnson ; Ertugrul Cubukcu 

 

DYNAMICS OF VALLEY-POLARIZED EXCITON-POLARITONS IN MONOLAYER MOS2 ......................... 3570
Yen-Jung Chen ; Itamar Balla ; Hadallia Bergeron ; Lei Liu ; Mark C. Hersam ; Nathaniel P. Stern 

 

CIRCULAR POLARIZED EMISSION OF TUNGSTEN DISELENIDE (WSE2) ATOMIC LAYERS 
WITH PLASMONIC METASURFACE ....................................................................................................................... 3572

Hsiang-Ting Lin ; Chiao-Yun Chang ; Pi-Ju Cheng ; Ming-Yang Li ; Chia-Chin Cheng ; Shu-Wei Chang ; Lain-
Jong Li ; Chih-Wei Chu ; Pei-Kuen Wei ; Min-Hsiung Shih 

 

BRIGHT ELECTROLUMINESCENCE FROM BACK-GATED WSE2P-N JUNCTIONS USING 
PULSED INJECTION .................................................................................................................................................... 3574

Kevin Han ; Seth Fortuna ; Matin Amani ; Sujay Desai ; Der-Hsien Lien ; Geun Ho Ahn ; Eli Yablonovitch ; Ali 
Javey ; Ming C. Wu 

 

GIANT ELECTRO-REFRACTIVE MODULATION OF MONOLAYER WS2 EMBEDDED IN 
PHOTONIC STRUCTURES .......................................................................................................................................... 3576

Ipshita Datta ; Sang Hoon Chae ; Gaurang R. Bhatt ; Bichang Li ; Yiling Yu ; Linyou Cao ; James Hone ; Michal 
Lipson 

 

TOWARDS SUB-2 CYCLE, SEVERAL-TW, 1KHZ OPCPA SYSTEM BASED ON YB:KGW AND 
ND:YAG LASERS........................................................................................................................................................... 3578

Tomas Stanislauskas ; Ignas Balciunas ; Rimantas Budriunas ; Jonas Adamonis ; Szabolcs Tóth ; Ádám Börzsönyi 
; Károly Osvay ; Andrejus Michailovas ; Gediminas Veitas ; Darius Gadonas 

 

PERFORMANCE OF THE 20 FS, 4 PW TI:SAPPHIRE LASER AT CORELS ...................................................... 3580
Chang Hee Nam ; Jae Hee Sung ; Hwang Woon Lee ; Jin Woo Youn ; Seong Ku Lee 

 

HIGHLY-STABLE, 1 KHZ, 200 MJ, 1.1 PS LASER OPTICALLY SYNCHRONIZED TO A 
PHOTOCATHODE LASER FOR INVERSE COMPTON SCATTERING .............................................................. 3582

Kyung-Han Hong ; Sandro Klingebiel ; Knut Michel ; Thomas Metzger ; Darius Gadonas ; Karolis Neimontas ; 
Vytautas Sinkevicius ; Andrey Senin ; Lucian Hand ; Mark R. Holl ; William Graves 

 

COMPACT PHOTO-INJECTOR AND LASER-HEATER DRIVE LASER FOR THE EUROPEAN 
X-RAY FREE ELECTRON LASER FACILITY ......................................................................................................... 3584

Lutz Winkelmann ; Bastian Schulz ; Christian Mohr ; Hongwei Chu ; Chen Li ; Peng Li ; Uwe Grosse-Wortmann ; 
Frank Brinker ; Maik Frede ; Ingmar Hartl 

 

STATUS AND DEVELOPMENT OF HIGH AVERAGE POWER LASERS AT HILASE .................................... 3586
M. Chyla ; M. Divoky ; M. Smrz ; J. Muzik ; A. Reza ; P. Sikocinski ; L. Chen ; P. Severova ; O. Novak ; H. 
Turcicova ; M. Vyvlecka ; L. Roskot ; J. Huynh ; S. S. Nagisetty ; J. Cernohorska ; H. Zhou ; A. Pranovich ; J. 
Pilar ; O. Slezak ; M. Sawicka-Chyla ; V. Jambunathan ; A. Endo ; A. Lucianetti ; D. Rostohar ; P. D. Mason ; P. 
J. Phillips ; K. Ertel ; S. Banerjee ; J. M. Smith ; T. J. Butcher ; M. De Vido ; C. Hernandez-Gomez ; C. Edwards ; 
J. L. Collier ; T. Mocek 

 

SLOW LIGHT IMAGING SPECTROSCOPY WITH A PASSIVE ATOMIC FILTER ......................................... 3588
Arthur Dogariu ; Richard B. Miles 

 

WIDE-RANGE TUNABLE REFRACTOMETER BASED ON ORBITAL ANGULAR MOMENTUM 
OF LIGHT ....................................................................................................................................................................... 3590

Ahmed H. Dorrah ; Michel Zamboni-Rached ; Mo Mojahedi 
 

COHERENT SPATIOTEMPORAL PHASE CONTROL BY COMBINING OPTICAL 
FREQUENCY COMBS AND OPTICAL VORTICES ................................................................................................ 3592

Akifumi Asahara ; Satoru Shoji ; Ken-Ichi Kondo ; Yue Wang ; Kaoru Minoshima 
 

NANOSCALE ISOTOPIC IMAGING AND TRACE ANALYSIS BY EXTREME ULTRAVIOLET 
LASER ABLATION MASS SPECTROMETRY ......................................................................................................... 3594

Carmen S. Menoni ; Tyler Green ; Ilya Kuznetsov ; W. Chao ; Jorge J. Rocca ; Andrew M. Duffin 
 

DEVELOPMENT OF A MINIATURE LASER-INDUCED FLUORESCENCE SENSOR MODULE 
USED FOR UNMANNED AERIAL VEHICLES ......................................................................................................... 3596

Supriya Nagpal ; Prakash Adhikari ; William P. Williams ; Gary Windham ; Gerald A Matthews ; Gombojav O. 
Ariunbold 

 

HIGH-SPEED ULTRA-BROADBAND FOURIER-TRANSFORM CARS SPANNING OVER 3,000 
CM-1 .................................................................................................................................................................................. 3598

Junko Omachi ; Kazuki Hashimoto ; Takuro Ideguchi 
 

REAL-TIME DETECTION OF SCALING ON REVERSE OSMOSIS MEMBRANES WITH 
RAMAN SPECTROSCOPY........................................................................................................................................... 3600

Omkar D. Supekar ; Joseph J. Brown ; Alan R. Greenberg ; Juliet T. Gopinath ; Victor M. Bright 
 

SINGLE AND DOUBLE-QUANTUM MULTIDIMENSIONAL COHERENT SPECTROSCOPY 
USING FREQUENCY COMBS ..................................................................................................................................... 3602

Bachana Lomsadze ; Steven T. Cundiff 
 



RECENT PROGRESS IN GAN-BASED VERTICAL-CAVITY SURFACE-EMITTING LASERS 
HAVING DIELECTRIC DISTRIBUTED BRAGG REFLECTORS ......................................................................... 3604

Hiroshi Nakajima ; Jugo Mitomo ; Kentaro Fujii ; Masayuki Tanaka ; Masamichi Ito ; Maho Ohara ; Noriko 
Kobayashi ; Hideki Watanabe ; Tatsushi Hamaguchi ; Rintaro Koda ; Hironobu Narui 

 

DIRECT PULSE POSITION MODULATION OF A 410 NM SEMIPOLAR GAN LASER DIODE 
FOR SPACE OPTICAL COMMUNICATIONS .......................................................................................................... 3606

Joseph Fridlander ; Changmin Lee ; James S. Speck ; Steven P. Denbaars ; Jonathan Klamkin 
 

HIGH POWER, HIGH EFFICIENCY RED LASER DIODE STRUCTURES GROWN ON GAAS 
AND GAASP METAMORPHIC SUPERLATTICES.................................................................................................. 3608

Steven Ruder ; Tom Earles ; Christian Galstad ; Michael Klaus ; Don Olson ; Luke J. Mawst 
 

GALLIUM PHOSPHIDE MICRORESONATOR FREQUENCY COMBS .............................................................. 3610
Dalziel. J. Wilson ; Simon Hönl ; Katharina Schneider ; Miles Anderson ; Tobias J. Kippenberg ; Paul Seidler 

 

LOW POWER GENERATION OF BROADBAND SINGLE KERR SOLITONS IN SILICON 
NITRIDE RESONATORS.............................................................................................................................................. 3612

T. C. Briles ; Su-Peng Yu ; K. Srinivasan ; S. A. Diddams ; S. B. Papp 
 

QUASI-PHASE MATCHED MULTISPECTRAL KERR FREQUENCY COMB ................................................... 3614
Shu-Wei Huang ; Jinghui Yang ; Abhinav Kumar Vinod ; Mingbin Yu ; Dim-Lim Kwong ; Chee Wei Wong 

 

SYNCHRONIZATION OF COUPLED MICRORESONATOR FREQUENCY COMBS ....................................... 3616
Jae K. Jang ; Alexander Klenner ; Xingchen Ji ; Yoshitomo Okawachi ; Michal Lipson ; Alexander L. Gaeta 

 

GENERATION OF MULTIPLE SIDE LINES AROUND KERR COMB LINES BY A SECOND 
PUMP COUPLED INTO THE SOLITON RESONANCE .......................................................................................... 3618

Peicheng Liao ; Changjing Bao ; Kaiheng Zou ; Arne Kordts ; Lin Zhang ; Maxim Karpov ; Martin H. P. Pfeiffer ; 
Ahmed Almaiman ; Yinwen Cao ; Fatemeh Alishashi ; Amirhossein Mohajerin-Ariaei ; Ahmad Fallahpour ; Moshe 
Tur ; Tobias J. Kippenberg ; Alan E. Willner 

 

DIRECT GENERATION OF SOLITONS WITH A REVERSED SOLITON STEP IN A 
MICRORESONATOR PUMPED BY A PHASE-MODULATED LASER ................................................................ 3620

Daniel C. Cole ; Jordan R. Stone ; Scott B. Papp 
 

RAMAN COMB GENERATION THROUGH BROADBAND GAIN IN A SILICA 
MICRORESONATOR.................................................................................................................................................... 3622

Ryo Suzuki ; Akihiro Kubota ; Atsuhiro Hori ; Shun Fujii ; Takasumi Tanabe 
 

EFFICIENT MID-INFRARED DISPERSIVE WAVE GENERATION IN DISPERSION-
ENGINEERED SI3N4 WAVEGUIDES PUMPED AT 2 µM ....................................................................................... 3624

Eirini Tagkoudi ; Davide Grassani ; Hairun Guo ; Clemens Herkommer ; Tobias Kippenberg ; Camille-Sophie 
Brès 

 

QUANTUM DOT PHOTONIC INTEGRATED CIRCUITS ON SILICON.............................................................. 3626
John E. Bowers ; Art Gossard ; Daehwan Jung ; Justin Norman ; Yating Wan 

 

HYBRID INTEGRATION OF SOLID-STATE QUANTUM EMITTERS WITH A SILICON CHIP ................... 3628
Je-Hyung Kim ; Shahriar Aghaeimeibodi ; Christopher J. K. Richardson ; Richard P. Leavitt ; Dirk Englund ; Edo 
Waks 

 

DESIGN PRINCIPLES FOR HETEROGENEOUSLY INTEGRATED III-V-ON-SILICON 
MICRODISK UNIDIRECTIONAL SINGLEMODE LASERS .................................................................................. 3630

Bo Xue Tan ; Kaiyi Wu ; Yu Zhang ; Andrew W. Poon 
 

CMOS-COMPATIBLE TUNABLE VERNIER RING LASER USING ERBIUM DOPED 
WAVEGUIDE ON A SILICON PHOTONICS PLATFORM ..................................................................................... 3632

Nanxi Li ; Diedrik Vermeulen ; Zhan Su ; E. Salih Magden ; Alfonso Ruocco ; Neetesh Singh ; Jelena Notaros ; 
Ming Xin ; Christopher V. Poulton ; Erman Timurdogan ; Christopher Baiocco ; Michael R. Watts 

 

LOW COST 100 GBPS MULTICORE VCSEL BASED TRANSMITTER MODULE PLATFORM .................... 3634
Teng Li ; Sander Dorrestein ; Wouter Soenen ; Chenhui Li ; Ripalta Stabile ; Xin Yin ; Oded Raz 

 

SILICON WAVEGUIDE COUPLED III-V NANOWIRE LASERS WITH EPITAXIAL GAIN 
CONTROL ....................................................................................................................................................................... 3636

T. Stettner ; T. Kostenbader ; D. Ruhstorfer ; J. Bissinger ; A. Thurn ; H. Riedl ; M. Kaniber ; G. Koblmüller ; J. J. 
Finley 

 

MICROWAVE SPECTRAL CHARACTERISTICS OF THE THREE-SECTION DISTRIBUTED 
FEEDBACK LASERS..................................................................................................................................................... 3638

Chun-Hong Chen ; Fu-Chun Hsiao ; Yao-Zhong Dong ; Yueh-Lin Chan ; Yi-Hsun Chen ; Yu-Ming Huang ; Shun-
Chieh Hsu ; Chung-Ping Huang ; Chien-Chung Lin 

 

PM-64QAM COHERENT OPTICAL COMMUNICATIONS USING A DARK-PULSE 
MICRORESONATOR FREQUENCY COMB............................................................................................................. 3640

Attila Fülöp ; Mikael Mazur ; Abel Lorences-Riesgo ; Pei-Hsun Wang ; Yi Xuan ; Dan. E. Leaird ; Minghao Qi ; 
Peter A. Andrekson ; Andrew M. Weiner ; Victor Torres-Company 

 

EXPERIMENTAL INVESTIGATION OF ROLL-OFF FACTOR AND CHANNEL SPACING FOR 
>400GB/S COHERENT OPTICAL SYSTEMS............................................................................................................ 3642

Qiang Wang ; Yang Yue ; Xuan He ; Andre Vovan ; Jon Anderson 
 



MAPPING OPTIONS OF 4D CONSTANT MODULUS FORMAT FOR MULTI-SUBCARRIER 
MODULATION............................................................................................................................................................... 3644

Keisuke Kojima ; Kierän Parsons ; Toshiaki Koike-Akino ; David S. Millar 
 

TERAHERTZ-PULSE-INDUCED PATTERNING ON THE NANOSCALE WITH TERAHERTZ 
SCANNING TUNNELING MICROSCOPY ................................................................................................................ 3646

Vedran Jelic ; Daniel Mildenberger ; Peter H. Nguyen ; Tianwu Wang ; Frank A. Hegmann 
 

THZ NEAR-FIELD NANOSCOPY AT 25 NANOMETER SPATIAL RESOLUTION ........................................... 3648
Max Eisele ; Andreas Huber ; Tobias Gokus 

 

SCATTERING-TYPE SCANNING NEAR-FIELD OPTICAL MICROSCOPE OPERATING IN 
THE TERAHERTZ REGIME ....................................................................................................................................... 3650

Xinzhong Chen ; Jiawei Zhang ; Ryan Mescali ; Mengkun Liu 
 

REFLECTION TYPE SCANNING LASER TERAHERTZ NEAR-FIELD SPECTROSCOPY AND 
IMAGING SYSTEM FOR BIO-APPLICATIONS ...................................................................................................... 3652

Kosuke Okada ; Kazunori Serita ; Iwao Kawayama ; Hironaru Murakami ; Masayoshi Tonouchi 
 

TERAHERTZ LIGHT FINGERPRINTS BIOMOLECULAR DYNAMICS ............................................................ 3654
Yanting Deng ; Mengyang Xu ; Katherine A. Niessen ; Deepu Koshy George ; Andrea G. Markelz 

 

CONTROL OF SPOOF LOCALIZED SURFACE PLASMONS USING TERAHERTZ NEAR-
FIELD MICROSCOPE................................................................................................................................................... 3656

Takashi Arikawa ; Shohei Morimoto ; Tomoki Hiraoka ; François Blanchard ; Kyosuke Sakai ; Keiji Sasaki ; 
Koichiro Tanaka 

 

DEPTH-ENHANCED TERAHERTZ REFLECTION IMAGING WITH BESSEL BEAM 
GENERATED BY 3D-PRINTED DIFFRACTIVE ELEMENT ................................................................................. 3658

Liting Niu ; Qiao Wu ; Kejia Wang ; Zhengang Yang ; Jinsong Liu 
 

ADAPTIVE THERMAL CAMOUFLAGE BASED ON PHASE-CHANGING MATERIAL GST......................... 3660
Yurui Qu ; Qiang Li ; Lu Cai ; Meiyan Pan ; Pintu Ghosh ; Kaikai Du ; Min Qiu 

 

NON-LOCAL DETECTION AND ELECTRIC MODULATION OF VALLEY-COUPLED SPIN 
PHOTOCURRENTS IN WSE2-BI2SE3 HETEROSTRUCTURE DEVICE ............................................................... 3662

Minji Noh ; Soonyoung Cha ; Je-Hyun Kim ; Jangyup Son ; Hyemin Bae ; Doeon Lee ; Hoil Kim ; Jekwan Lee ; 
Hoseung Shin ; Sangwan Sim ; Seunghoon Yang ; Sooun Lee ; Gangtae Jin ; Moon-Ho Jo ; Wooyoung Shim ; 
Chul-Ho Lee ; Jun Sung Kim ; Dohun Kim ; Hyunyong Choi 

 

STRAIN DEPENDENT OPTICAL HELICITY IN MONOLAYER WSE2 ............................................................... 3664
Z. Zhao ; J. Lim ; J. H. Kang ; H. Kim ; J. Huang ; X. Duan ; A. Javey ; C. W. Wong 

 

SPECTROSCOPIC SIGNATURE OF INTERLAYER COUPLING IN BLACK PHOSPHORUS-
GRAPHITE HETEROSTRUCTURE............................................................................................................................ 3666

Zhonghui Nie ; Hanwen Wang ; Weilai Liu ; Xiaoping Liu ; Yongbing Xu ; Yi Shi ; Zheng Han ; Fengqiu Wang 
 

LASER EMISSION MICROSCOPY: A NOVEL TOOL FOR HIGH-CONTRAST CANCER 
SCREENING WITH NUCLEAR BIOMARKERS ...................................................................................................... 3668

Yu-Cheng Chen ; Xiaotian Tan ; Qiushu Chen ; Xudong Fan 
 

RANDOM LASING ACTION IN ALL-MARINE BASED MATERIALS ................................................................ 3670
Wei-Ju Lin ; Shih-Yao Lin ; Cheng-Han Chang ; Yu-Ming Liao ; Tai-Yuan Lin ; Yang-Fang Chen 

 

DENSE-WAVELENGTH-DIVISION LASER MICRO-PARTICLES: FABRICATION AND 
IMAGING IN TISSUES.................................................................................................................................................. 3672

Nicola Martino ; Sheldon J. J. Kwok ; Jiamin Wu ; Andreas C. Liapis ; Sun-Joo Jang ; Seok-Hyun Yun 
 

ENHANCED FLUORESCENCE SPECTROSCOPY AND IMAGING IMMUNOASSAY USING 
BIOLOGICAL PHOTONIC CRYSTALS .................................................................................................................... 3674

Kenny Squire ; Xianming Kong ; Paul Leduff ; Gregory L. Rorrer ; Alan X. Wang 
 

SUB-5-NM-NANOGAP METASURFACE FOR RECORD-BREAKING SURFACE ENHANCED 
INFRARED ABSORPTION SPECTROSCOPY .......................................................................................................... 3676

Dengxin Ji ; Alec Cheney ; Nan Zhang ; Haomin Song ; Jun Gao ; Xie Zeng ; Haifeng Hu ; Suhua Jiang ; Zongfu 
Yu ; Qiaoqiang Gan 

 

ROBUSTNESS OF OAM FIBER MODES TO GEOMETRIC PERTURBATIONS ............................................... 3678
Zelin Ma ; Gautam Prabhakar ; Patrick Gregg ; Siddharth Ramachandran 

 

MEASUREMENT OF THE ORBITAL ANGULAR MOMENTUM SPECTRUM IN TWISTED 
CORELESS PHOTONIC CRYSTAL FIBER .............................................................................................................. 3680

P. Roth ; G. K. L. Wong ; R. Beravat ; C. M. Harvey ; M. H. Frosz ; R. Sopalla ; P. St.J. Russell 
 

ALL FIBER ORBITAL ANGULAR MOMENTUM LIGHT GENERATION AND PROPAGATION 
USING GRADED-INDEX FEW MODE FIBER .......................................................................................................... 3682

Jiulin Gan ; Xiaobo Heng ; Zhishen Zhang ; Zhongmin Yang 
 

TOWARDS HIGH-Q MICROWAVE PHOTONIC PASSBAND FILTERS USING FEW MODE 
FIBERS WITH CASCADED LONG PERIOD GRATING MODE CONVERTERS ............................................... 3684

Daniel Nickel ; Bryan Haas 
 

OPTICAL FIBER DESIGNS FOR MIMO-LESS SDM .............................................................................................. 3686
S. Larochelle ; A. Corsi ; R. Mirzaei Nejad ; L. Wang ; X. Guan ; J.-H. Chang ; J. Lin ; L. A. Rusch 

 



INTERMODAL MODULATION INSTABILITY AND FOUR-WAVE MIXING IN GRADED-
INDEX FEW-MODE FIBERS ....................................................................................................................................... 3688

A. Bendahmane ; R. Dupiol ; K. Krupa ; A. Tonello ; J. Fatome ; M. Fabert ; B. Kibler ; T. Sylvestre ; A. 
Barthelemy ; V. Couderc ; S. Wabnitz ; G. Millot 

 

HIGH-RESOLUTION, DYNAMIC FIBER BRAGG GRATING SENSING BASE ON DUAL-COMB 
SPECTROSCOPY WITH A SINGLE FIBER LASER................................................................................................ 3690

Xin Zhao ; Qian Li ; Siyao Yin ; Jie Chen ; Zheng Zheng 
 

ULTRAHIGH-RESOLUTION AND HIGH-DYNAMIC-RANGE STRAIN SENSING BY TIME-OF-
FLIGHT DETECTION WITH FEMTOSECOND-LASER PULSES ........................................................................ 3692

Xing Lu ; Shuangyou Zhang ; Dohyeon Kwon ; Chan-Gi Jeon ; Bo Liu ; Haifeng Liu ; Jungwon Kim 
 

COHERENT BRILLOUIN RANDOM FIBER LASER FOR APPLICATION IN PHASE-
SENSITIVE OPTICAL TIME DOMAIN REFLECTOMETRY ................................................................................ 3694

Liang Zhang ; Yuan Wang ; Yanping Xu ; Song Gao ; Dapeng Zhou ; Liang Chen ; Xiaoyi Bao 
 

POROUS SILICON PHOTONICS AT UNITY CONFINEMENT FACTORS FOR BIOSENSING 
APPLICATIONS ............................................................................................................................................................. 3696

Gabriel D. Allen ; William F. Delaney ; Judson D. Ryckman 
 

THERMO-REFRACTIVE NOISE AT HIGH FREQUENCY: BEYOND THE CONVENTIONAL 
MODEL ............................................................................................................................................................................ 3698

Nicolas Le Thomas ; Ali Raza ; Roel Baets 
 

E-BEAM-LITHOGRAPHY FREE PLASMONIC SLOT WAVEGUIDES FOR ON-CHIP RAMAN 
SPECTROSCOPY........................................................................................................................................................... 3700

A. Raza ; M. Van Daele ; Pieter Wuytens ; J. Dendooven ; C. Detavernier ; S. Clemmen ; R. Baets 
 

DYNAMIC OPTICAL FRINGE SUPPRESSION FOR SILICON PHOTONIC SENSORS ................................... 3702
Chu C. Teng ; Eric J. Zhang ; Chi Xiong ; Yifeng Chen ; Jonas Westberg ; William M. J. Green ; Gerard Wysocki 

 

ELEGANT LASER RESONATOR MODES WITH OAM ......................................................................................... 3704
Alfonso Jaimes-Nájera ; Sabino Chávez-Cerda 

 

NOVEL METHOD FOR GENERATING HIGH PURITY VORTEX MODES ....................................................... 3706
R. Uren ; S. Beecher ; C. R. Smith ; W. A. Clarkson 

 

OPTICAL VORTEX PARAMETRIC LASER WITH A VERSATILE ORBITAL ANGULAR 
MOMENTUM.................................................................................................................................................................. 3708

Shungo Araki ; Roukuya Mamuti ; Kensuke Suzuki ; Shigeki Nishida ; Katsuhiko Miyamoto ; Takashige Omatsu 
 

HIGH-RESOLUTION AND COMPACT VORTEX MODE SORTERS BASED ON A SPIRAL 
TRANSFORMATION .................................................................................................................................................... 3710

Yuanhui Wen ; Ioannis Chremmos ; Yujie Chen ; Jiangbo Zhu ; Yanfeng Zhang ; Siyuan Yu 
 

HARTMANN WAVEFRONT SENSORS FOR ADVANCED LIGO ......................................................................... 3712
Peter Veitch ; Aidan Brooks ; Won Kim ; Carl Blair ; Huy Cao ; Greg Grabeel ; Terra Hardwick ; Matthew 
Heintze ; Alastair Heponstall ; Craig Ingram ; Jesper Munch ; David Ottaway ; Thomas Vo 

 

IMPROVED SPATIALLY DITHERED BEAM SHAPERS USING DIRECT BINARY SEARCH ....................... 3714
C. Dorrer ; J. Qiao 

 

AMPLIFICATION OF INCOHERENT AND COHERENTLY COUPLED HIGHER ORDER 
MODES IN A HO:YAG SINGLE CRYSTAL FIBER ................................................................................................. 3716

Yuan Li ; Wenzhe Li ; J. Keith Miller ; Eric G. Johnson ; Subhabrata Bera ; Craig Nie ; James A. Harrington 
 

A ROBUST TWO-COLOR-FIELD DRIVEN HOLLOW-CORE FIBER COMPRESSOR .................................... 3718
Yudong Yang ; Liwei Song ; Fabian Scheiba ; Giulio Maria Rossi ; Roland E. Mainz ; Shaobo Fang ; Oliver D. 
Mücke ; Franz X. Kärtner 

 

33-FOLD PULSE COMPRESSION DOWN TO 1.5 CYCLES IN A 6-M-LONG HOLLOW-CORE 
FIBER............................................................................................................................................................................... 3720

Young-Gyun Jeong ; Riccardo Piccoli ; Denis Ferachou ; Vincent Cardin ; Michael Chini ; Steffen Hädrich ; Jens 
Limpert ; Roberto Morandotti ; François Légaré ; Bruno E. Schmidt ; Luca Razzari 

 

2.5 CYCLE PULSES OBTAINED WITH SELF COMPRESSION AT 1.8 µM IN ANTIRESONANT 
WAVEGUIDES ............................................................................................................................................................... 3722

R. Sollapur ; B. E. Schmidt ; P. Lassonde ; S. Gao ; Y. Wang ; P. Wang ; F. Légaré ; C. Spielmann 
 

COMPRESSION OF A YB:KGW LASER WITH MULTI-PLATE AND HOLLOW-CORE FIBER 
COMPRESSORS............................................................................................................................................................. 3724

John E. Beetar ; Shima Gholam-Mirzaei ; Michael Chini 
 

GREATER THAN 50X SOLID-STATE COMPRESSION OF 1030 NM YB:BASED LASER PULSES 
TO SINGLE-CYCLE DURATION................................................................................................................................ 3726

Chih-Hsuan Lu ; Wei-Hsin Wu ; Shiang-He Kuo ; Shang-Da Yang ; Ming-Chang Chen ; A. H. Kung 
 

NEAR SINGLE-CYCLE LASER PULSES AT HIGH AVERAGE POWER AND HIGH 
REPETITION RATE FROM AN ALL-SOLID-STATE SETUP................................................................................ 3728

Tobias Witting ; Chih-Hsuan Lu ; Federico J. Furch ; A. H. Kung ; Marc J. J. Vrakking 
 



GENERATION OF SUB-TWO-CYCLE, CEP-STABLE, HIGH-ENERGY, 3.5-µM PULSES BY 
MULTIPLE-PLATE PULSE COMPRESSION ........................................................................................................... 3730

Peiyu Xia ; Faming Lu ; Teruto Kanai ; Nobuhisa Ishii ; Jiro Itatani 
 

ROOM-TEMPERATURE ELECTRICALLY PUMPED INP-BASED LASER DIRECTLY GROWN 
ON ON-AXIS (001) SILICON ........................................................................................................................................ 3732

Si Zhu ; Bei Shi ; Qiang Li ; Kei May Lau 
 

HIGHLY IMPROVED RELIABILITY OF LOW THRESHOLD 1.3 µM III/V QUANTUM DOT 
LASER EPITAXIALLY GROWN ON ON-AXIS SI ................................................................................................... 3734

Daehwan Jung ; Robert Herrick ; Justin Norman ; Catherine Jan ; Neil Caranto ; Alfredo Torres ; Yating Wan ; 
Arthur C. Gossard ; John E. Bowers 

 

QUADRUPLE REDUCTION OF THRESHOLD CURRENT DENSITY FOR MICRORING 
QUANTUM DOT LASERS EPITAXIALLY GROWN ON (001) SI.......................................................................... 3736

Yating Wan ; Daehwan Jung ; Justin Norman ; Kaiyin Feng ; Alp Dagli ; Arthur C. Gossard ; John E. Bowers 
 

ILI-V-ON-SILICON FILTERED FEEDBACK DISCRETELY TUNABLE LASER WITH 
NANOSECOND SWITCHING TIMES ........................................................................................................................ 3738

Sören Dhoore ; Abdul Rahim ; Gunther Roelkens ; Geert Morthier 
 

ELECTRICALLY PUMPED HYBRID III-V/SI PHOTONIC CRYSTAL SURFACE EMITTING 
LASERS WITH BURIED TUNNEL-JUNCTION........................................................................................................ 3740

Shih-Chia Liu ; Deyin Zhao ; Carl Reuterskiöld-Hedlund ; Zhonghe Liu ; Mattias Hammar ; Weidong Zhou 
 

AN MMI-BASED TUNABLE LASER FOR INTEGRATED PHOTONIC CIRCUITS ........................................... 3742
Ludovic Caro ; Mohamad Dernaika ; Frank H. Peters 

 

TUNABLE SELF-INJECTED FABRY-PEROT LASER DIODE COUPLED TO AN EXTERNAL 
HIGH-Q SI3N4SIO2MICRO-RING RESONATOR.................................................................................................... 3744

Yu Li ; Yuanjue Zhang ; Minghua Chen ; Hongwei Chen ; Sigang Yang 
 

ACHIEVING TOPOLOGICAL PHOTONICS IN A SYNTHETIC SPACE WITH DYNAMICALLY 
MODULATED RING RESONATORS ......................................................................................................................... 3746

Luqi Yuan ; Meng Xiao ; Qian Lin ; Shanhui Fan 
 

HIGH Q INTEGRATED PHOTONIC MICRORESONATORS ON 3C SIC-ON-INSULATOR 
PLATFORM .................................................................................................................................................................... 3748

Tianren Fan ; Hesam Moradinejad ; Xi Wu ; Ali A. Eftekhar ; Ali Adibi 
 

HIGH Q ALGAAS-ON-SAPPHIRE MICRORESONATORS .................................................................................... 3750
Yi Zheng ; Minhao Pu ; Hitesh K. Sahoo ; Elizaveta Semenova ; Kresten Yvind 

 

DROPLET-INDUCED OPTICAL RESONATOR IN A SILICA MICROCAPILLARY......................................... 3752
Tabassom Hamidfar ; Kirill V. Tokmakov ; Brian J. Mangan ; Robert S. Windeler ; Artemiy V. Dmitriev ; Dashiell 
L. P. Vitullo ; Pablo Bianucci ; Michael Sumetsky 

 

DIFFERENTIAL TUNING OF COUPLED SNAP MICRORESONATORS ON A CAPILLARY 
SURFACE ........................................................................................................................................................................ 3754

Dashiell L. P. Vitullo ; Sajid Zaki ; Gabriella Gardosi ; Brian J. Mangan ; Robert S. Windeler ; Michael Brodsky ; 
Misha Sumetsky 

 

PHASE-LOCKED TWO-COLOR SOLITON MICROCOMBS ................................................................................ 3756
Gregory Moille ; Qing Li ; Sangsik Kim ; Daron Westly ; Kartik Srinivasan 

 

NARROW-LINEWIDTH, TUNABLE EXTERNAL CAVITY DIODE LASERS THROUGH 
HYBRID INTEGRATION OF QUANTUM-WELL/QUANTUM-DOT SOAS WITH 
SI3N4MICRORESONATORS ....................................................................................................................................... 3758

Yeyu Zhu ; Siwei Zeng ; Xiaolei Zhao ; Yunsong Zhao ; Lin Zhu 
 

AN UNRELEASED MEMS ACTUATED SILICON NITRIDE RESONATOR WITH 
BIDIRECTIONAL TUNING.......................................................................................................................................... 3760

Hao Tian ; Bin Dong ; Michael Zervas ; Tobias J. Kippenberg ; Sunil A. Bhave 
 

DISPERSION ENGINEERING OF HIGH-Q SI3N4MICRODISK RESONATORS ............................................... 3762
Kaiyi Wu ; Andrew W. Poon 

 

LONG-RANGE STATIC AND DYNAMIC THERMAL CROSSTALK IN SILICON-NITRIDE 
(SINX) PHOTONIC INTEGRATED CIRCUITS ......................................................................................................... 3764

Siva S. Yegnanarayanan ; Ryan T. Maxson ; Cheryl Sorace-Agaskar ; Dave Kharas ; Paul W. Juodawlkis 
 

HIGH-QUALITY HYBRID DOUBLE-LAYER-SILICON ON SILICON NITRIDE PLATFORM 
FOR INTEGRATED PHOTONIC APPLICATIONS.................................................................................................. 3766

Tianren Fan ; Hesam Moradinejad ; Amir H. Hosseinnia ; Xi Wu ; Ali A. Eftekhar ; Ali Adibi 
 

POLARIZATION-INDEPENDENT SILICON NITRIDE 3-DB COUPLER FOR POTENTIAL 
MATRIX SWITCHES APPLICATION........................................................................................................................ 3768

Jijun Feng ; Xiaoyu Sun ; Ryoichi Akimoto ; Heping Zeng 
 

HYBRID FLOW SWITCHED NETWORK WITH AN ARBITRARILY RECONFIGURABLE 
OPTICAL SWITCH........................................................................................................................................................ 3770

Gregory R. Steinbrecher ; Vincent W.S. Chan ; Dirk R. Englund ; Scott A. Hamilton 
 



ON-CHIP SWITCHING OF MODE- AND POLARIZATION-MULTIPLEXED SIGNALS WITH A 
748-GB/S/ λ, (8 × 93.5-GB/S) CAPACITY..................................................................................................................... 3772

Qingming Zhu ; Yong Zhang ; Yu He ; Shaohua An ; Ciyuan Qiu ; Xuhan Guo ; Yikai Su 
 

EXPERIMENTAL DEMONSTRATION OF 64-PORT THIN-CLOS ARCHITECTURE FOR ALL-
TO-ALL OPTICAL INTERCONNECTS ..................................................................................................................... 3774

Xian Xiao ; Roberto Proietti ; Kaiqi Zhang ; Gengchen Liu ; Hongbo Lu ; Jeff Messig ; S. J. B. Yoo 
 

OPENFLOW-CONTROL OF AN OAM-BASED TWO-LAYER SWITCH SUPPORTING 100GB/S 
REAL DATA-TRAFFIC ................................................................................................................................................. 3776

M. Scaffardi ; M. N. Malik  ; F. Paolucci ; E. Lazzeri ; N. Zhang ; C. Klitis ; A. Sgambelluri ; M. Lavery ; F. 
Cugini ; M. Sorel ; A. Bogoni 

 

OPTICALLY SWITCHED 56 GBD PAM-4 USING A HYBRID INP-TRIPLEX INTEGRATED 
TUNABLE LASER BASED ON SILICON NITRIDE MICRO-RING RESONATORS .......................................... 3778

C. Browning ; M. Ruffini ; Y. Lin ; R. B. Timens ; D. H. Geuzebroek ; C. G. H. Roeloffzen ; D. Geskus ; R. M. 
Oldenbeuving ; R. G. Heideman ; Y. Fan ; K. J. Boller ; L. P. Barry 

 

ON-CHIP 2×2 FOUR-MODE GLOBAL OPTICAL MODE SWITCH ..................................................................... 3780
Ting Zhou ; Lin Yang ; Hao Jia ; Shanglin Yang ; Jianfeng Ding ; Xin Fu ; Lei Zhang 

 

PLASMONIC HETERODYNE TERAHERTZ SPECTROMETRY.......................................................................... 3782
Ning Wang ; Semih Cakmakyapan ; Mona Jarrahi 

 

SHAPING TERAHERTZ BEAMS WITH HIGH-EFFICIENCY ALL-DIELECTRIC 
METASURFACES .......................................................................................................................................................... 3784

Cheng Zhang ; Ashish Chanana ; Wenqi Zhu ; Henri J. Lezec ; Ajay Nahata ; Amit Agrawal 
 

TERAHERTZ LIGHT AMPLIFICATION BY CURRENT-DRIVEN PLASMON INSTABILITIES 
IN GRAPHENE ............................................................................................................................................................... 3786

Stephane Boubanga-Tombet ; Deepika Yadav ; Wojciech Knap ; Vyacheslav V. Popov ; Taichii Otsuji 
 

FAST DIFFERENTIAL ABSORPTION MEASUREMENT WITH SELF-FREQUENCY-
SWITCHED DOUBLE TERAHERTZ-WAVE PULSE .............................................................................................. 3788

Yuma Takida ; Toshiyuki Ikeo ; Kouji Nawata ; Yasuhiro Higashi ; Hiroaki Minamide 
 

ACTIVE HIGH-Q DIELECTRIC TERAHERTZ SUPERCAVITIES....................................................................... 3790
Song Han ; Longqing Cong ; Yogesh Kumar Srivastava ; Bo Qiang ; Mikhail V. Rybin ; Wen Xiang Lim ; Qi Jie 
Wang ; Yuri S. Kivshar ; Ranjan Singh 

 

EXTRAORDINARY OPTICAL REFLECTION AND GIANT GOOS-HÄNCHEN EFFECT FROM 
A PERIODIC ARRAY OF THIN METAL PLATES................................................................................................... 3792

Wei Zhang ; Rajind Mendis ; Aaron Charous ; Masaya Nagai ; Daniel Mittleman 
 

MONOLITHIC INTEGRATION OF 1.3 µM III-V QUANTUM-DOT LASERS ON SI FOR SI 
PHOTONICS ................................................................................................................................................................... 3794

Mengya Liao ; Mingchu Tang ; Siming Chen ; Alwyn Seeds ; Huiyun Liu 
 

A DEUTERIUM-PASSIVATED AMORPHOUS SILICON PLATFORM FOR STABLE 
INTEGRATED NONLINEAR OPTICS ....................................................................................................................... 3796

Peter Girouard ; Lars Hagedorn Frandsen ; Michael Galili ; Leif K. Oxenlowe 
 

GAIN CHARACTERIZATION AND PARAMETER EXTRACTION OF 1.3 µM INAS QUANTUM 
DOT LASERS ON SILICON ......................................................................................................................................... 3798

Zeyu Zhang ; Daehwan Jung ; Justin Norman ; Pari Patel ; Art C. Gossard ; John E. Bowers 
 

A HYBRID SIN-QDOT PLATFORM FOR VISIBLE PHOTONICS ........................................................................ 3800
Lukas Elsinger ; Yunpeng Zhu ; Weiqiang Xie ; Ivo Tanghe ; Suzanne Bisschop ; Vigneshwaran Chandrasekaran ; 
Edouard Brainis ; Pieter Geiregat ; Zeger Hens ; Dries Van Thourhout 

 

SEED-LAYER FREE CERIUM-DOPED TERBIUM IRON GARNET ON NON-GARNET 
SUBSTRATES FOR PHOTONIC ISOLATORS ......................................................................................................... 3802

K. Srinivasan ; Thomas E. Gage ; Bethanie J.H. Stadler 
 

O-BAND AND C/L-BAND EMISSION OF INAS QDS MONOLITHICALLY GROWN ON GE AND 
U-SHAPE SI (001) PLATFORM.................................................................................................................................... 3804

Ting Wang ; Wen-Qi Wei ; Jian-Huan Wang ; Jian-Jun Zhang 
 

EXPERIMENTAL DEMONSTRATION OF DOUBLE MOIRÉ STRUCTURED ILLUMINATION 
MICROSCOPY ............................................................................................................................................................... 3807

Doron Shterman ; Bergin Gjonaj ; Guy Bartal 
 

STIMULATED EMISSION DEPLETION MICROSCOPY WITH POLARIZATION-
MAINTAINING FIBER ................................................................................................................................................. 3809

Brendan M. Heffernan ; Stephanie A. Meyer ; Diego Restrepo ; Mark E. Siemens ; Emily A. Gibson ; Juliet T. 
Gopinath 

 

LOCALIZED PLASMONIC STRUCTURED ILLUMINATION MICROSCOPY.................................................. 3811
Anna Bezryadina ; Junxiang Zhao ; Zhaowei Liu 

 



THREE-PHOTON FLUORESCENCE MICROSCOPIC IMAGING BY A COMPACT ER-DOPED 
FIBER LASER AT 1.6 µM ............................................................................................................................................. 3813

Jiqiang Kang ; Cihang Kong ; Pingping Feng ; Can Li ; Zhi-Chao Luo ; Edmund Y. Lam ; Kevin K Tsia ; Kenneth 
K Y. Wong 

 

ADAPTIVELY SCANNED COMPRESSIVE MULTIPHOTON MICROSCOPY ................................................... 3815
Milad Alemohammad ; Jaewook Shin ; Mark A. Foster 

 

ELECTROWETTING PRISM FOR SCANNING IN TWO-PHOTON MICROSCOPY ........................................ 3817
Omkar D. Supekar ; Baris N. Ozbay ; Mo Zohrabi ; Philip D. Nystrom ; Gregory L. Futia ; Diego Restrepo ; Emily 
A. Gibson ; Juliet T. Gopinath ; Victor M. Bright 

 

FEMTOSECOND LASER PULSE GENERATION FROM PICOSECOND LASER SOURCE WITH 
SELF-SIMILAR AMPLIFICATION ............................................................................................................................ 3819

Huanyu Song ; Wei Chen ; Youjian Song ; Minglie Hu ; Bowen Liu 
 

GENERATION OF WAVELENGTH-TUNABLE PICOSECOND PULSES WITH 
POLARIZATION-MAINTAINING YB FIGURE-NINE LASER FOR STIMULATED RAMAN 
SCATTERING MICROSCOPY .................................................................................................................................... 3821

Takuya Asai ; Hironobu Yoshimi ; Jingwen Shou ; Toshiro Fujita ; Yasuyuki Ozeki 
 

NONLINEAR CHARACTERIZATION OF A KILOWATT-CLASS AMPLIFIER BASED ON 
LASER GAIN COMPETITION .................................................................................................................................... 3823

Brian M. Anderson ; Nader A. Naderi ; Angel Flores 
 

CLADDING-PUMPED HYBRID SINGLE- AND HIGHER-ORDER-MODE (HOM) AMPLIFIER .................... 3825
Kazi S. Abedin ; Raja Ahmad ; Anthony M. Desantolo ; Jeffrey W. Nicholson ; Paul S. Westbrook ; Clifford 
Headley ; David J. Digiovanni 

 

110 W HIGH-EFFICIENCY ER-NANOPARTICLE-DOPED FIBER LASER ........................................................ 3827
Huaiqin Lin ; Colin Baker ; Zhimeng Huang ; Shankar Pidishety ; Yutong Feng ; E. Joseph Friebele ; Ashley 
Burdett ; Daniel Rhonehouse ; L. Brandon Shaw ; Jasbinder Sanghera ; Johan Nilsson 

 

1.3KW SINGLE-MODE ALL-FIBER MOPA BASED ON LOW-NA TRENCH-ASSISTED 
YTTERBIUM-DOPED FIBER ...................................................................................................................................... 3829

Fangfang Zhang ; Yehui Liu ; Lei Liao ; Yingbin Xing ; Jinyan Li 
 

LENGTH, TIME, AND FREQUENCY METROLOGY WITH DUAL FREQUENCY COMBS............................ 3831
K. Beha ; W. Hänsel ; M. Giunta ; F. Pollinger ; T. Meyer ; U. Angermüller ; M. Lezius ; R. Holzwarth 

 

HIGH-SPEED ULTRA-BROADBAND DUAL-COMB SPECTROSCOPY USING ELECTRO-
OPTICS ............................................................................................................................................................................ 3833

David R. Carlson ; Daniel D. Hickstein ; Scott A. Diddams ; Scott B. Papp 
 

FREE-RUNNING, ALL-FIBER DUAL ELECTRO-OPTIC FREQUENCY COMB SYSTEM FOR 
THE PRECISION SPECTROSCOPY AND SENSING OF H13CN ............................................................................ 3835

Philippe Guay ; Jérôme Genest ; Adam J. Fleisher 
 

LOW-NOISE DUAL-COMB PLATFORM BASED ON MODE-LOCKED LASERS IN A MULTI-
WAVEGUIDE CHIP....................................................................................................................................................... 3837

Nicolas Bourbeau Hébert ; David G. Lancaster ; George Y. Chen ; Jérôme Genest 
 

DUAL COMB SPECTROSCOPY WITH FREE-RUNNING BIDIRECTIONAL MODE-LOCKED 
LASER AT 1.9 µM .......................................................................................................................................................... 3839

M Imrul Kayes ; Nurmemet Abdukerim ; Alexandre Rekik ; Martin Rochette 
 

BROADBAND CAVITY-ENHANCED DUAL-COMB SPECTROSCOPY OF MULTIPLE TRACE 
GAS SPECIES ................................................................................................................................................................. 3841

N. Hoghooghi ; R. J. Wright ; W. C. Swann ; I. Coddington ; N. R. Newbury ; G. B. Rieker 
 

SOLITON MICROCOMBS AT GIGAHERTZ-REPETITION-RATES ................................................................... 3843
Myoung-Gyun Suh ; Kerry J. Vahala 

 

DETERMINISTIC SINGLE SOLITON GENERATION VIA MODE-INTERACTION IN 
MICRORESONATORS.................................................................................................................................................. 3845

Chengying Bao ; Yi Xuan ; Daniel E. Leaird ; Stefan Wabnitz ; Minghao Qi ; Andrew M. Weiner 
 

ON-CHIP KERR FREQUENCY COMB GENERATION IN LITHIUM NIOBATE 
MICRORESONATORS.................................................................................................................................................. 3847

Cheng Wang ; Mian Zhang ; Rongrong Zhu ; Han Hu ; Hongsheng Chen ; Marko Loncar 
 

THERMALLY SELF-STABILIZED SINGLE DISSIPATIVE KERR SOLITON IN OPTICAL 
MICRORESONATOR.................................................................................................................................................... 3849

Zhe Kang ; Feng Li ; Jinhui Yuan ; Xianting Zhang ; P. K. A. Wai 
 

DUAL-CAVITY SCANNING COMB SPECTROSCOPY .......................................................................................... 3851
Mengjie Yu ; Yoshitomo Okawachi ; Chaitanya Joshi ; Xingchen Ji ; Michal Lipson ; Alexander L. Gaeta 

 

COUNTER-PROPAGATING SOLITON FREQUENCY MICROCOMBS.............................................................. 3853
Qi-Fan Yang ; Xu Yi ; Ki Youl Yang ; Kerry Vahala 

 

SPATIALLY-MULTIPLEXED SOLITONS IN OPTICAL MICRORESONATORS .............................................. 3855
E. Lucas ; G. Lihachev ; M. L. Gorodetsky ; T. J. Kippenberg 

 



ELECTRIC-FIELD INDUCED SECOND-HARMONIC GENERATION OF FEMTOSECOND 
LASER PULSES IN ATMOSPHERIC AIR ................................................................................................................. 3857

Tianli Feng ; Nils Raabe ; Pascal Rustige ; Günter Steinmeyer 
 

PHASE LOCK IN FOUR-WAVE RAMAN MIXING IN THE ULTRAVIOLET REGION ................................... 3859
Yoshifumi Mori ; Totaro Imasaka 

 

DEMONSTRATION OF SUBLUMINAL AND SUPERLUMINAL GROUP VELOCITIES OF 
DIFFRACTION-FREE SPACE-TIME LIGHT SHEETS IN FREE SPACE ............................................................ 3861

H. Esat Kondakci ; Ayman F. Abouraddy 
 

SELF-HEALING PROPERTY OF SPACE-TIME LIGHT SHEETS........................................................................ 3863
H. Esat Kondakci ; Ayman F. Abouraddy 

 

MID-IR ULTRAFAST CARRIER DYNAMICS IN BLACK PHOSPHORUS OBSERVED ABOVE 
AND BELOW THE BANDGAP..................................................................................................................................... 3865

Yigit Aytac ; Martin Mittendorff ; Thomas E. Murphy 
 

THE PICOSECONDS STRUCTURE OF ULTRAFAST ROGUE WAVES ............................................................. 3867
Moti Fridman 

 

SINGLE SHOT MAGNETIZATION REVERSAL OF MICRON SIZE MAGNETIC DOMAINS IN 
A PT/CO/PT FERROMAGNETIC STACK ................................................................................................................. 3869

M. Vomir ; M. Albrecht ; G. Versini ; J.-Y. Bigot 
 

DEMONSTRATION OF ELECTRICALLY INJECTED PARITY-TIME-SYMMETRIC 
MICRORING LASERS .................................................................................................................................................. 3871

William E. Hayenga ; Enrique Sanchez-Cristobal ; Hipolito Garcia-Gracia ; Midya Parto ; Hossein Hodaei ; 
Jinhan Ren ; Patrick Likamwa ; Demetrios N. Christodoulides ; Mercedeh Khajavikhan 

 

ELECTRO-OPTICAL BISTABILITY IN SEMICONDUCTOR LASER ................................................................. 3873
Curtis Wang ; Milton Feng ; Nick Holonyak 

 

OPTIMIZED PHOTONICS: FROM ON-CHIP NONCLASSICAL LIGHT SOURCES TO 
CIRCUITS........................................................................................................................................................................ 3875

Jelena Vuckovic ; Kevin Fischer ; Kai Müller ; Jingyuan Linda Zhang ; Shuo Sun ; Constantin Dory ; Rahul 
Trivedi ; Daniil Lukin ; Marina Radulaski ; Alison Rugar ; Lukas Hanschke ; Jonathan Finley ; Michael Burek ; 
Marko Loncar ; Tomas Sarmiento ; Yan-Kai Tzeng ; Zhi-Xun Shen ; Nicholas Melosh ; Steven Chu 

 

DEVELOPMENT OF EFFICIENT ELECTRICALLY PUMPED NANOLASERS BASED ON 
INALGAAS TUNNEL JUNCTION ............................................................................................................................... 3877

Cheng-Yi Fang ; Felipe Vallini ; Abdelkrim El Amili ; Antti Tukiainen ; Jari Lyytikäinen ; Mircea Guina ; 
Yeshaiahu Fainman 

 

ELECTRICALLY PUMPED METALLIC COAXIAL NANOLASERS ................................................................... 3879
E. Sanchez Cristobal ; W. E. Hayenga ; J. H. Garcia-Gracia ; M. P. Hokmabadi ; P. Likamwa ; M. Khajavikhan 

 

SYNCHRONIZED NARROW LINEWIDTH LASER AND HIGH QUALITY MICROWAVE 
SIGNAL GENERATION USING OPTICALLY MUTUAL-INJECTION-LOCKED DFB LASERS 
WITH OPTOELECTRONIC FEEDBACK .................................................................................................................. 3881

Guangcan Chen ; Dan Lu ; Song Liang ; Lu Guo ; Wu Zhao ; Lingjuan Zhao 
 

MODE LOCKING AT THZ REPETITION FREQUENCIES USING LASERS WITH PHASE 
SHIFTED SAMPLED GRATINGS ............................................................................................................................... 3883

Lianping Hou ; Song Tang ; Bin Hou ; John H. Marsh 
 

Author Index 




