2008 IEEE LEOS Annual Meeting
Conference Proceedings

Newport Beach, California, USA
9 — 13 November 2008

Pages 1-446

I E E E IEEE Catalog Number: CFPOSLEO-PRT
4 ISBN: 978-1-4244-1931-9



TABLE OF CONTENTS

MONDAY, 10 NOVEMBER 2008

PLENARY SESSION

GaN-Based Solid State LIGNTING ........coooiiiiiiie bbbt 1
Shuji Nakamura

High-Efficiency Multijunction Photovoltaics for Low-Cost Solar EIeCtriCity ... 2
Richard R. King, Andreea Boca, William Hong, Daniel Law, Geoff Kinsey, Chris Fetzer, Moran
Haddad, Ken Edmondson, Hojun Yoon, Peichen Pien, Nasser Karam

A GEEEN INTEIMEL ...t b b et se b b ar b et e e e s 4
Rodney S. Tucker

PLASMONIC EMISSION CONTROL

Low Divergence Semiconductor Lasers by Plasmonic Collimation............ccccccvviiiieiiicieiine s 6
Federico Capasso, Nanfang Yu, Jonathan Fan, Qi Jie Wang, Christian Pfllgl, Laurent Diehl,
Tadataka, Edamura, Masamichi Yamanishi, Hirofumi Kan

Beam Forming of Light from Metal Nano-aperture VCSELS ........ccccocvciiiiiiiisn e 8
Joshua D. Sulkin, Chen Chen, Placid M. Ferreira, Kent D. Choquette

Fluorescence Dynamics in Plasmonic Core-Shell Nanoparticles ... 10
Alessandro Salandrino, Shima Fardad, Erin L. Wood, Scott Webster, Lazaro A. Padilha, Florencio
E. Hernandez, David J. Hagan, Eric W. Van Stryland

Experimental Characterization of Gain Assisted Surface Plasmon Propagation Using
QUANTUIM WVEIIS ...ttt ettt b et e Rt e s et e b e s b e bt et e e Rt e s e e e et e neesbenbeaneereaneeneenes 12
M. W. Kim, J. Moore, J. Guo, P. Bhattacharya, P.C. Ku

Plasmonic Gratings for Interaction with Quantum EMItLers...........ccoooiiiiiiiiineiee e 14
Yiyang Gong, Jesse Lu, Szu-Lin Cheng, Yoshio Nishi, Jelena Vuckovic

COMPONENTS AND TECHNOLOGIES FOR MICROWAVE PHOTONIC
APPLICATIONS

The European IPHOBAC Project: Millimeter-Wave Photonic Components and
Technologies for Communications, Radar and INStrumentation.............cccooceviviieiieinnene e 16
Andreas Stohr

Generation of High-Modulation-Index RF Analog Signals using a Silicon Microring
RESONALON ...ttt h ettt ae e bt e bt e b e e R ke e a b e eh b e eE £ e b £ e eEe e ka4 b e oA et ehe e eRe e b e et e enbeas b e nbbenbeenbean 18
Muping Song, Lin Zhang, Jeng-Yuan Yang, Raymond G. Beausoleil, Alan E. Willner

Novel Ring Resonator-Based Optical Beamformer for Broadband Phased Array Receive

Y (=T g g LTRSS RT R OTOPPPPPRPI 20
L. Zhuang, A. Meijerink, C. G. H. Roeloffzen, D. A. I. Marpaung, R. G. Heideman, M. Hoekman, A.
Leinse, W. Van Etten

Progress Toward a High-Speed Pseudorandom Photonic Sampled Analog to Digital
LO0] 01V 7=T o =] TSP T TP TP 22
S. R. O’Connor, M. B. Airola, M. L. Dennis, T. R. Clark



An Electro-Optical Feedforward System for Dynamic Control of a Chirped Laser Source
Suitable For Photonic Analog-to-Digital CONVErSION............ccoiiiiiiiiie e 24
D. Mandridis, S. Lee, F. Quinlan, P.J. Delfyett

LOW DIMENSIONAL TECHNOLOGIES FOR PHOTOVOLTAICS

Efficient Production of Multiexcitons from Single Photons in Semiconductor Nanocrystals
for Low-Cost, High Efficiency PhOtOVOITAICS..........cociiiiiiiiii e 26
Richard D. Schaller

Nanocrystal Emitters for Enhanced Photovoltaics iN UV ... 28
Evren Mutlugun, Ibrahim Murat Soganci, Hilmi Volkan Demir

A 53% High Efficiency GaAs Vertically Integrated Multi-junction Laser Power Converter................... 30
R. Sudharsanan, D. Krut, T. Isshiki, H. Cotal, S. Mesropian, A. Masalykin, N.H. Karam

BIOPHOTONICS I: ULTRAHIGH-RESOLUTION MOLECULAR IMAGING

Multimodal Optical-Nuclear Molecular Imaging of TUMOFS.........cccviiiiiiee e 31
Samuel Achilefu, Walter Akers, W. Barry Edwards, Yunpeng Ye, Zongren Zhang, Philip Cheney,
Sharon Bloch, Baogang Xu, Mikhail Berezin, Tai Yuan-Chuan, Joseph P. Culver

Molecular Targeted Imaging in COlON CANCET ..........ccoiiiiiiiiirie e 33
Jennifer Kehlet Barton

In Vivo Intravital Imaging with a Dual-Axes Confocal Microscope in SKin...........cccocoviiiiniencicien 35
H. Ra, W. Piyawattanametha, E. Gonzalez, R. Kaspar, M. J. Mandella, C. H. Contag, G. S. Kino, O.
Solgaard

Measurement Information Content in Fluorescent Molecular Tomography: Experimental
RESUILS ...ttt bbbk Rt bRt R Rt R AR R R bRt R bbb Rt b bt aee 37
Pouyan Mohajerani, Ali A. Eftekhar, Ali Adibi

FIBER DEVICES

Tunable All-in-Fiber Waveplates Based on Negative Dielectric Liquid Crystal Photonic
2 F LT [T o TN o1 PSS 39
L. Wei, L. Eskildsen, J. Weirich, L. Scolari, T. T. Alkeskjold, A. Bjarklev

Index Change Mechanism in Erbium codoped Aluminosilicate Glass from 193nm
1 = To LF=1 (o] o PO OSSO OSSP PP RORRT 41
N. Groothoff, M. Lancry, B. Poumellec, J. Canning

Multiple-Phase-Shifted Bragg Gratings as All-Optical High-Order Temporal Integrators...................... 43
Mohammad H. Asghari, José Azafia

Extreme Fibre Gratings that Outlast their HOSE ..o 45
John Canning, Michael Stevenson, Somnath Bandyopadhyay, Kevin Cook

Spectral Properties of Twisted Elliptical-core Two-mode Fiber Acousto-optic Filters .........ccccoevevvevnennnne 47
Sun Do Lim, Hyun Chul Park, Byoung Yoon Kim

Single-Mode CW Photonic Crystal Fibre DFB RiNG LaSer.......ccccvoivivieiiriece et 49

Kevin Cook, John Canning, John Holdsworth, Chris Dewhurst



111-V PHOTONIC INTEGRATION CIRCUITS

Past and Future of InP-based Photonic INtegration...........coooiiiiiiiineiese e 51
Meint K. Smit

Dynamic Phase-Error Compensation for High-Resolution InP Arrayed-Waveguide
Grating Using EIeCtro-0ptic EFFECT ......c..ouiiii it et 53
W. Jiang, . K. Fontaine, F. M. Soares, J. H. Baek, K. Okamoto, J. B. Yoo

Miniature Integrated Spectrometer Fabricated on a Silicon-on-Insulator Substrate..............cccccoeveviennenn. 55
Joost Brouckaert, Gunther Roelkens, Shankar Selvaraja, Wim Bogaerts, Pieter Dumon, Steven
Verstuyft, Zon- Qiang Yu, Dries Van Thourhout, Roel Baets

Voltage-Controllable Optical-Mode Transformer inte-grated with Electroabsorption
Modulator by Undercut-Wet ETCHING ........ccoveiiieie ettt 57
Tsu-Hsiu Wu, Che-Chun Chang, Yi-Jen Chiu

Distributed Etched Diffraction Demultiplexer with Engineered ReSPONSE ........cccccvveivireneiinenecnenee 59
AJafari, A. G. Kirk

AMORPHOUS OXIDE TFTS

The Origins of High Mobility and Low Operation Voltage of Amorphous Oxide Channel

L LIPS 61
T. Kamiya, K. Nomura, H. Hosono

The Current Status and Issue of Oxide TFT for Large-size AMOLED Applications ............ccocvevvevveiennns 63

Jae Kyeong Jeong, Yeon-Gon Mo, Hye Dong Kim, Ho Kyoon Chung

ZnO:Al Based Transparent Thin Film TransiStors ........cccocviiieiiiieiiecie et 65
Ching-Ting Lee, Wen-Ming Shien, Hsin-Ying Lee

Self-aligned Top-gate Amorphous In-Ga-Zn-O Thin Film Transistors.........cc.ccoevevveverenievesiesieseeeeseenes 67
Cheng-Han Wu, Hsing-Hung Hsieh, Chung-Chih Wu

OEDM

The Limit of Transmission Distance for an Inter-Symbol-Interference-Free Optical OFDM

Y1 =] 1 1 USSR 69
Wei-Ren Peng, Kai-Ming Feng, Alan E. Willner

Direct-Detected Polarization Division Multiplexed OFDM Systems with Self-Polarization
Y=Y T PSSR 71
Wei-Ren Peng, Kai-Ming Feng, Alan E. Willner

METAMATERIALS

The Almost Magical World of MetamaterialS ..o 73
Ekmel Ozbay

"Trapped Rainbow" Storage of Light from THz to Telecom Domain.........ccoceevevivevreveninnnsn s e 75
Qiaogiang Gan, Yujie J. Ding, Filbert J. Bartoli

Electric and Magnetic Resonances in Near-Infrared Region of the Slot Metamaterial

SEFUCTUIE .. 77
Lin Han, Shugi Chen, Axel SchAulzgen, Feng Song, Jerome V. Moloney, Nasser Peyghambarian



Dielectric Response of P1asmOniC LATHICES .........cuouiiiiriiiiriiciec et 79
Amit Agrawal, Z. Valy Vardeny, Ajay Nahata

OPTICAL WIRELESS INTERFACES

Efficient Antenna/Electro-Optic Front-Ends for Fiber Radio Applications...........c.cccoeveiiiiiiiiencicnenn. 81
Rod Waterhouse, Dalma Novak

Optically Tunable SIICON RF ANTENNG ......c.oiiiiiiie bbb e 83
Ali Ayazi, Ali Motafakker-Fard, Bahram Jalali

All-Optical Delay Technique for Supporting Multiple Antennas in a Hybrid Optical -
Wireless TranSMiSSION SYSTEIM .......uciiivireieiiriese st sese et e ee s e tesseera e e esbestestestesseereeneeneesaestestessesreeneeneeseens 85
Kamau Prince, Andrea Chiuchiarelli, Marco Presi, I. Tafur Monroy, Ernesto Ciaramella

Integrated Performance Analysis of UWB Wireless Optical Transmission in FTTH
[T AT 0] TR 87
Maria Morant, Joaquin Pérez, Marta Beltran, Roberto Llorente, Javier Marti

Impact of Chromatic Dispersion on 60 GHz Radio-over-Fiber Transmission ..........cccccocevevinienciieninniens 89
Christina Lim, Ka-Lun Lee, Ampalavanapillai Nirmalathas, Dalma Novak, Rod Waterhouse

NOVEL EPITAXIAL MATERIALS FOR PHOTOVOLTAICS

Performance Analysis of 111-V Triple-Junction Concentrator Solar Cells under Varying

Temperature aNd INTENSITY ..ot e st e be s beeteeseesbeseesbesbesbesteeneeneeseens 91
Vijay K. Narasimhan, Christopher E. Valdivia, Natalya Yastrebova, Jonathan Fafard, Viktar
Tatsiankou, Fabien Lejean, Trevor J. Hall, Karin Hinzer

Multi-junction Solar Cells Based on the Integration of 11/VI and 111/V Semiconductors ..........c..cccceevene.. 93
D. Ding, S.-N. Wu, S. Wang, S. R. Johnson, S.-Q. Yu, X. Liu, J. K. Furdyna, Y.H Zhang

Progress in CIGS Solar Cell TEChNOIOGIES......c..ccviiiiiiircee e 95
Shigeru Niki, Syogo Ishizuka, Kei-ichiro Sakurai, Koji Matsubara, Hitoshi Tampo, Hironori Komaki,
Yukiko Kamikawa-Shimizu, Keigo Maejima, Takashi Yoshiyama, Kazuyuki Mizukoshi, Akimasa
Yamada, Hisayuki Nakanishi, Norio Terada

BIOPHOTONICS II: NOVEL DEVELOPMENTS IN BIOIMAGING

New Advances of Nonlinear Optical MICIOSCOPY ......cccviveieriereriesesiese e seese ettt sre e e neenes 97
Ji-Xin Cheng

Medical Applications of Polarization-Sensitive Optical Coherence Tomography..........cccovevrieneiiiienecn. 99
Beop-Min Kim

Fiber-Optic Fourier-Domain Common-Path OCT ...t 101

Xuan Liu, Do-Hyun Kim, Ilko llev, Jin U. Kang

Co-Registered Optical Coherence Tomography and Fluorescence Molecular Imaging...........c.ccccceennee. 103
Michael Lai, Shuai Yuan, James Jiang, Alex Cable, Yu Chen

Quantum Optical Coherence Tomography of a Biological Sample..........ccccooeiviiiiiicicn e, 105
Magued B. Nasr, Darryl P. Goode, Nam Nguyen, Guoxin Rong, Linglu Yang, Bjorn M. Reinhard,
Bahaa E. A. Saleh, Malvin C. Teich



FIBER SENSORS

Advances in Optical Ring Resonator Based Bio/Chemical SENSING.........cccoovvvviiviieieninie e 107
Xudong Fan
Bend and Twist Sensing in a Multi-Core Optical FiDer...........ccocoiiiii e 109

Charles G. Askins, Gary A. Miller, E. Joseph Friebele

Fiberoptic Bend LOSS VISCOMETET .......ccciiiiiiieciecieceeie sttt st teste et e sttt e e s besta e e ese e e et et sbestesnaarae e eneeee 111
Cheng-Ling Changa, Alex Pereza, Wei-Chih Wang

Tilted Fiber Bragg Gratings for Label-Free BiOSENSING ........c.civiviieierire s 113
Séverine Maguisa, Guillaume Laffonta, Benjamin Carbonnier, Khémara Kham, Tahar Mekhalif,
Pierre Ferdinanda

SI PHOTONIC INTEGRATED CIRCUITS

Novel Devices for Optical INnterconnects t0 ChiPS ..o e 115
David A. B. Miller

Ge Photodetector Integrated with Ge-on-Insulator MOSFET by using Oxidation
CoNdENSALION TECANIGUE ....c..euiitiiiiiitiiee bbbkttt bbbttt b et 117
M. Takenaka, S. Tanabe, S. Dissanayake, S. Sugahara, S. Takagi

Fabrication of Ge Nanocrystals Doped Silica-on-Silicon Waveguides and Observation of
Their Strong Quantum ConfinemMENt EFfECT ..o e 119
Haiyan Ou, Karsten Rottwitt

Hybrid InP-SiGe Photoreceiver for the AcCess NEtWOIK.........ccccvcviiiiiii i 121
L. Xu, M. van Heijningen, G. Van Der Bent, P.J. Urban, X.J.M Leijtens, E. Smalbrugge, T. De Vries,
R.Nétzel, Y.S. Oei, H. De Waardt, M.K. Smit

Broad Area Metal/Metal Bonding of Thin Film Edge Emitting Lasers to Silicon .........cccccocvvvvvivvvrnnnene, 123
Sabarni Palit, Gene Tsvid, Jeremy Kirch, Juno Yu-Ting Huang, Luke Mawst, Thomas Kuech, Nan
Jokerst

SEMCONDUCTORS FOR LOW-COST PROCESSING

Solution-Processed Transparent Transistors for Low-Cost, Flexible Displays.........ccccccoovviviivviviivcrenenn, 125
Vivek Subramanian, Steven K. Volkman, David R. Redinger

Printing Approaches to High Performance Backplane CirCUItS...........ccocoviiiniiiniinescecees 127
John A. Rogers

OPTICAL SIGNAL PROCESSING

Wavelength-Preserving Polarization-Insensitive All-Optical 3R Regenerator Utilizing
Raman Amplification, Cross- and Self-Phase Modulation, and Offset Filtering ..........cccocvvniiiinennne, 129
Sung Han Chung, John C. Cartledge

Pulsewidth-Tunable All-Optical Signal Conversion by Pulse Compression in Distributed
e AT T AN 0 0] o] 131 SO 131
Motoharu Matsuura, Buddhika Praneeth Samarakoon, Naoto Kishi



Low Timing Jitter All-optical Clock Recovery for 40-Gb/s NRZ-DPSK Data Using A
QUANTUM-AOL FADIY-PEIOT LASE ... .c.eiviitiietiiteieie ettt ettt bbbttt 133
Xuefeng Tang, John C. Cartledge, Akram Akrout, Alexandre Shen, Guang-Hua Duan

All-Optical Wavelength Conversion of 80 Gb/s RZ-DQPSK Using Four-Wave Mixing in a
Semiconductor OPLiCaAl AMPITIEE .. ... st re e e s 135
Liuyan Han, Hao Hu, Reinhold Ludwig, Colja Schubert, Hanyi Zhang

Fiber-Based Optical Signal PrOCESSING.......cciviiiiiiieieiiite e ste e e sttt st esre e e e et e stesrestesneeree e eeens 137
R. M. Jopson, A. H. Gnauck, S. Radic, C. J. McKinstrie

TUESDAY, 11 NOVEMBER 2008

PLASMONIC LIGHT CONFINEMENT

P1asmonic DeVICe IN ST CIMOS ..ottt b et bbb bbbt eb bt 139
Liang Tang, Salman Latif, David. A. B. Miller

Nanoscale Optical Field Localization by Resonantly Focused Plasmons ...........ccccoerenenninenceneieennes 141
Liang Feng, Derek Van Orden, Maxim Abashin, Vitaliy Lomakin, Yeshaiahu Fainman

Theoretical Design for a Plasmon-Polariton Photonic Crystal ... 143
R. M. Gelfand, L. Bruderer, H. Mohseni

NEW DEVICES FOR MICROWAVE PHOTONIC APPLICATIONS

Synchronizing Optical to Wireless Signals using a Resonant Tunneling Diode Laser Diode
(O] o1 | OSSOSO 145
B. Romeira, J. M. L. Figueiredo, T. J. Slight, L. Wang, E. Wasige, C. N. Ironside

Generation of High Speed, Linear Wavelength Sweeps Using Sampled Grating Distributed
L= T o I (=T  (Tox (o] I 7T S 147
Shane O’Connor, Michael A. Bernacil, Dennis Derickson

Microwave Sound-Light Interactions in Nano-Structured Photonic Crystal Fibres............cccoovnene. 149
P.J. Russell, M. S. Kang, A. Nazarkin, A. Brenn, G. S. Wiederhecker

Narrow-Linewidth Microwave Frequency Generation by Dual-Wavelength Brillouin Fiber

Michael C. Gross, Thomas R. Clark, Michael L. Dennis

Observation of Injection Locking in an Optomechanical RF OsCillator..............ccocevvviieiinieie i, 153
Mani Hossein-Zadeh, Kerry J. Vahala

NOVEL DEVICES AND SYSTEMS

Highly Reliable Guardring-free InAlAs Avalanche Photodiodes ..........cccovvviviieiiecie s 155
E.lshimura,E.Yagyu,M.Nakaji,S.Ihara,H.Itamoto,K.Yoshiara, T.Aoyagi, T.Ishikawa

Impact of Voltage-Dependent Responsivity on Photodiode NoON-Linearity .........cccccocevvrivvvivsinevierenenn 157
A. Beling, H. Pan, H. Chen, J. C. Campbell

Low Noise, High Gain Short-Wave Infrared Nano-Injection Photon Detectors with Low
O T ] SRR 159
Omer Gokalp Memis, Alex Katsnelson, Hooman Mohseni



Photon-Counting 1.55 um Optical Communications with Pulse-Position Modulation and a
Multimode Upconversion Single-Photon RECEIVEN ..ot 161
Marius A. Albota, Bryan S. Robinson, David O. Caplan, Scott A. Hamilton, Don M. Boroson

Narrow-band Low-loss Multi-mode Spectral Filtering for Free-space Optical Receivers....................... 163
D. O. Caplan, P. D. Chapnik, J. J. Carney, M. L. Stevens, M. M. Willis, M. L. Glynn

BIOPHOTONICS 111: ADVANCED BIOSENSORS AND CELL MANIPULATION

Laser Manipulation of Cells aNd TISSUE .........ccciiiiiieiicieiecie et ste ettt sre b e tesnesre e e e e e 165
Elliot Botvinick

Confocal Fiber-Optic Laser Approach for Exact Dioptric Power Measurement of
INEFAOCUIAE LLBNS. ..ottt ettt b et b etk bbbtk s btk s bt et b et et nbene e 167
Robert W. Faaland, Do-Hyun Kim, Robert H. James, Don Calogero, Ilko K. llev

Plastic Distributed Feedback Laser BIOSENSOY ..........cociiiiiiiiiieiie ettt stee et ete e sabe s eresebe s 169
Meng Lu, Steven. S. Choi, Brian T. Cunningham

An LED-Based Miniature Illumination Subsystem for Fluorescence Sensing of Neuron
Y T g gl o] = T Lol o) (=] | T | SUSUS 171
Yu Wang, Yaohua Sun, Qiaogiang Gan, Susan Perry, Svetlana Tatic-Lucic, Filbert Bartoli

Design and Development of Enhanced Extraction Biosensors Based on Photonic Crystal
IS - o 1SS 173
Nikhil Ganesh, lan D. Block, Patrick C. Mathias, Wei Zhang, Edmond Chow, Brian T. Cunningham

NONLINEAR OPTICAL FIBER DEVICES

Tellurite Fiber Raman Laser with a Tunable Range Over 170 NM ... cieenecne e 175
Guanshi Qin, Meisong Liao,Takenobu Suzuki, Atsushi Mori, Yasutake Ohishi

Flat Supercontinuum Generation in a Microstructure Tellurite Fiber........ccccoooovviiieniic i 177
Guanshi Qin, Meisong Liao, Chitrarekha Chaudhari, Yusuke Arai, Takenobu Suzuki, Yasutake
Ohishi

Recent Advances in Fiber Parametric Device Design and Processing Applications ............cccoevvvnenne, 179
S. Radic

Linear Cavity C-Band Brillouin Semiconductor FiDer Laser ..o 181

Alaa Hayder, Lawrence R. Chen

Characterization of Eigenpulses in a Self-Pulsating Regenerative Fiber Cavity.........ccccccocviviiiinincnnnenn, 183
Kai Sun, Martin Rochette, Lawrence R. Chen

NOVEL INTERFEROMETRIC INTEGRATED DEVICES

Hybrid Electro Optic Modulators with Subvolt Drive VOIAgeS........ccccceviviiviiiieiice e 185
N. Peyghambarian, Y. Enami, C.T. DeRose, D. Mathine, R.A. Norwood, J. Luo, A. K-Y. Jen

Characterization of Dual-Electrode Mach-Zehnder Modulator Based Optical Frequency
Comb Generator iN TWO REJIMES ........oiiiiiiiirieiirte sttt ettt b et b et be bt 186
Nicolas K. Fontaine, Ryan P. Scott, S. J. Ben Yoo, Takahide Sakamoto

Small Half-Wave Voltage for MZI-Based GaAs/GaAlAs Electro-Optic
Modulators/Switches With Co-Planar EIBCIrOUES...........ocviiiieiii ettt e s 188
S. Cao, J. Noad, L. Sun, R. James, D. Coulas, G. Lovell, E. Higgins



Optical Pulse Train Generation Using Modulator CasCades ............ccoeviirerireneninenecse e 190
D.J. Bachmann, N. Dagli, J. Calusdian, P.E. Pace, J.P. Powers

Wavelength Tunability of All-Optical Flip-Flop Using Distributed Bragg Reflectors..........c.cccccoeiennene. 192
Koji Takeda, Mitsuru Takenaka, Takuo Tanemua,Yoshiaki Nakano

EMERGING DISPLAY TECHNOLOGIES

Large Holographic 3D Displays for Tomorrow's TVs and Monitors - Solutions,
(O gF= 1| (=T oo 1T T (o [ o) o =T OSSOSO 194
Stephan Reichelt, Ralf Haussler, Norbert Leister, Gerald Futterer, Armin Schwerdtner

A New Type of Information Display Device: Switchable Electrowetting Retroreflectors.........c..cc......... 196
Murali K. Kilaru, Jason Heikenfeld

Stretchable, Printable Organic Transistor Integrated Circuits for Large-Area Sensors and
DISPIAYS ...ttt bbbt bR R bR R R R R R R AR R R R R Rt b bR bbbt et 198
Tsuyoshi Sekitani, Takao Someya

Warm White Light Generating Nanocrystal Hybridized LEDs with High Color Rendering

Hilmi Volkan Demir, Sedat Nizamoglu, Gulis Zengin

ROADM TECHNOLOGIES

System Performance of Tunable-Filter ROADM ..ot 202
M. Filer, S. Tibuleac, J. Wagener, T. Strasser

Suppression of Impairment due to Intra-Channel Crosstalk Using Wavelength Selective

Filter with Broadband Channel ISOIation .............cciiiiiiiiii e e 204
Shuto Yamamoto, Toshihide Yoshimatsu, Hidehiko Takara, Tetsuro Komukai, Yasuaki Hashizume,
Hirokazu Kubota, Hiroji Masuda, Masahiko Jinno, Atsushi Takada

PLASMONIC WAVEGUIDES

Free-Space to Plasmon Waveguide COUPIING .......ccveveiiiiieiisese st 206
Pieter G. Kik

Deep-Subwavelength Cylindrical Waveguides with Extremely Low Cutoff Frequency ...........ccccceevenee. 208
Peter B. Catrysse, Shanhui Fan

Surface Plasmon-Assisted Propagation of Optical Waves in Superconducting Active
VVAVEGUIES ...ttt ettt bbbt bbb et e bt b e h e e b e 4 H £ 2822 e e m b e e e e eb e e b e e bt e b e e meen b e nbeebenbesbe et e e neenneee 210
Behnood G. Ghamsari, A. Hamed Majedi

Impact of Material Asymmetries on LR-SPP Modes in Strip Waveguides .........ccccccceverviesesiecircnenenn, 212
A. Greco, G. Gentili, M. Martinelli

Compensation of Surface Plasmon Discrete Diffraction in Parallel Waveguide Arrays.......c.cccccceeevnene 214
Michelle Ye-Chen Xu, J. Stewart Aitchison

NOVEL GENERATION AND CHARACTERIZATION TECHNIQUES

Characterization of Sub-Wavelength Apertures using Terahertz SPectroSCopY ........cccocevervrereririeneeas 216
Amit Agrawal, Tatsunosuke Matsui, Z. Valy Vardeny, Ajay Nahata



Phase-Resolved Visualization of 100 GHz Traveling Electromagnetic Waves by an EO
IMAGING METNOA ... bbbt b ettt b et r et b et 218
Atsushi Kanno, Kiyotaka Sasagawa, Masahiro Tsuchiya

Direct Conversion to Sub-THz Signal from 1.55-um Optical Signal Using Photon-

(LT Te o To [l TR @8- T T S SPSSSS 220
Mizuki Shirao, Ryo Yokoyama, Yuki Numajiri, Nobuhiko Nishiyama, Masahiro Asada, Shigehisa
Arai

Direct Phase Detection in Continuous-Wave Photomixing THZz SYStems ..........ccceveviiiieinsieseeveesenies 222
Thorsten Gobel, Daniel Schoenherr, Cezary Sydlo, Michael Feiginov, Peter Meissner, Hans Ludwig
Hartnagel

1.3um Single-Mode VCSEL by VCSEL Optical Injection-Locking for Enhanced

MICTOWAVE PEITOFMANCE. ......e. ittt b bbb bbb bbbt s bbbttt eb et ne et 224
Ahmad Hayat, Alexandre Bacou, Angelique Rissons, Vladimir lakovlev,Alexei Syrbu, Eli Kapon,
Jean-Claude Mollier

IR PHOTON COUNTING DEVICES

InP-based Single Photon Avalanche DIOUES. .........cccvceiiiie et 226
Mark A. Itzler, Xudong Jiang, Bruce Nyman, Rafael Ben-Michael, Krystyna Slomkowski

Gated Geiger Mode Operation and After Pulse Probability Measurement of the InAlAs
2 0 RSSO SRSRPPRRN 228
T. Nakata, E. Mizuki, S. Takahashi, K. Makita, A. Tomita

Statistics of Self-quenching Time in Single Photon Avalanche Diodes...........cccccooiiiiiinineicneneceee, 230
Majeed M. Hayat, Graham J. Rees, D. A. Ramirez, Mark A. Itzler

Geiger-Mode Operation of Antimonide-based Avalanche Photodiodes in the Mid-Wave
L) U< O OO 232
E. K. Duerr, M. J. Manfra, R. J. Bailey, M. A. Diagne, J. P. Donnelly, G. W. Turner

Optoelectronic Characterization of a Superconducting Quantum Detector...........c.cccoocvvivvivnvviverecrerennn, 234
Mohsen. K. Akhlaghi, A. Hamed Majedi

BIOPHOTONICS IV: NOVEL APPROACHES IN NANO-BIOPHOTONICS

Femtosecond Laser Nanosurgery in Microfluidic Devices and Its Emerging Role in Nerve

REGENETATION STUTIES ......eiviitiieticteeet bbb bbb bt b et b bbb bt 236
Samuel X. Guo, Frederic Bourgeois, Trushal Chokshi, Nicholas J. Durr, Massimo Hilliard, Nikos
Chronis, Adela Ben-Yakar

Optical Nanosensors for Intracellular SOdium ANAIYSIS..........ccoiiiiiiiee e 238
J. Matthew Dubach, Saumya Das, Anthony Rosenzweig, Heather A. Clark

Demonstration of Local Evanescent Array Coupled Biosensors with Organic Nanofilms....................... 240
Rongjin Yan, Guangwei Yuan, Santano Mestas, Rashid Safaisini, Kevin L. Lear

Multi-Material Specific, Targeted Self-Assembly of Nanocrystal Emitters using Genetically

Engineered Peptides on Optoelectronic MiCroChips ... e 242
Gulis Zengin, Urartu Ozgur Safak Seker, Asli Koc, Evren Mutlugun, Ozgun Akyuz, Emre Sari,
Mehmet Sarikaya, Candan Tamerler, Hilmi Volkan Demir



OPTICAL FIBERS AND PROPAGATION

Hole-Assisted Graded Index Plastic Optical Fiber with Low Bending LOSS.........c.ccocvvviiniiiinenninennnns 244
Toru Hiromasa, Takaaki Ishigure

Investigation of Mode Coupling Origin in Graded Index Multimode Polymer Optical Fiber
oL Lo IV L=V =T T8 o [OOSR PSR 246
Tomoyuki Ono, Takaaki Ishigure

Hollow-Core Photonic Bandgap Fibers with Improved Performance .........cccccocoveveiiiiie e 248
Rodrigo Amezcua Correa, Jonathan Knight

Highly Wavelength-Dependent Evanescent Tunneling Loss in Dispersion-Engineered

Tapered Double-Cladding FIDEIS ........vov oo et 250
Nan-Kuang Chen, Kuei-Chu Hsu, Shien-Kuei Liaw, Sien Chi, Yinchieh Lai
White Light from a Structured Fibre with Three Laser DYES ........ccoooeiieiciiniieise e 252

John Canning, Michael Stevenson, Cicero Martelli, Ting Yip, Say Lim

PHOTONIC SENSORS

Optofluidic Integration for Medical Diagnostics and SPECIrOSCOPY .......coervererierieriieiie e 254
Axel Scherer, Emil Kartalov, S. Vyawahare

Integrated Photonic Glucose Biosensor Using a Vertically Coupled Polymeric Micro-
RESONALON ...t bbb e e s 255
Gun-Duk Kim, Hak-Soon Lee, Geun-Sik Son, Ki-Do Kim, Sang-Shin Lee

Position Sensing using Integrated VCSEL and PIN Photodectors .........ccccvovvveiveiecreienn e 257
Antonios V. Giannopoulos, Kent D. Choquette

Chip Scale Integration of Optical Microresonator Sensors with Digital Microfludics
Sy SIS .. ettt E R R R R R R R R R R R e n R Rt Rt n s 259
L. Luan, R.D. Evans, D. Schwinn, R.B. Fair, N.M. Jokerst

Toward the Potential of Electrowetting Microprisms: High Performance Liquids, Low
Voltage Dielectrics, and 3D Lithography ... e 261
Jilin Zhang, Linlin Hou, Neil R. Smith, Larry Christy, Jason Heikenfeld

GAN-BASED LASERS

GaN Photonic-Crystal Surface-Emitting LASEIS .......cccccciiiiiiiiiieiieeie et st s re e 263
Susumu Noda

Increase of Nonradiative Recombination Centers in GaN-based Laser Diodes during Aging................. 264
Kenji Orita, Hiroshi Ohno, Norio lkedo, Shinichi Takigawa, Masaki Yuri

Monte Carlo Study of the Temperature Dependent Performance of GaN Versus GaAs
Terahertz QUaNtUuM CasCa STFUCTUIES .......ociiiiireiieierese ettt ettt e e e seesreseeeneere e e enee s 266
Enrico Bellotti, Kristina Driscoll, Theodore D. Moustakas, Roberto Paiella

GaN Photonic Quantum Ring Laser and Mega-Pixel Laser Chip for Display .........ccccccoovinieiiiinicncnns 268
O’Dae Kwon



LINE CODING

Performance Benefits of Line Coding in the Context of Direct and Coherent Detection .............ccc.c......
Nikola Alic

PMD Compensation in Multilevel Coded-Modulation Schemes using BLAST Algorithm ......................
Ivan B. Djordjevic, Lei Xu, Ting Wang

Optical Pseudo-Random Bit Sequence Generator using a Dual-Drive Mach-Zehnder
Modulator as a Linear Feedback Shift REQISTEN .........ccoiiiiiiiiiicecce e e
Louis Christen, Omer Yilmaz, Scott Nuccio, Xiaoxia Wu, Alan. E. Willner

PLASMONIC BIOSENSORS

Surface-State Emission Enhancement in White-Luminophor CdS Nanocrystals using

(o Tor= 1 T4=To J o Fo TSy g aTo T o TUT o] 11 o S
T. Ozel, I. M. Soganci, S. Nizamoglu, I. O. Huyal, E. Mutlugun, S. Sapra, N. Gaponik, A. Eychmdiller,
H. V. Demir

Reconfigurable Large Area Metallic Nanohole Array and Its Application in Bio-Sensing..........c...........
H. Matthew Chen, Lin Pang, Aditya Kher, Yeshaiahu Fainman

Engineering Caged Nanostructured for Reproducible SERS Detection ..........c.ccccvviiininninenninenes
Maryuri Roca, Kyungtag Ryu, Prescott Mackie, Amanda J. Haes

HIGH PERFORMANCE PHOTODIODES FOR MICROWAVE PHOTONICS

Photodiode Nonlinearity Measurement using a Linearized Phase-Modulated Optical Link...................
Kristina R. Colladay, Alex Hastings, Jason D. McKinney

Frequency Behaviors of the Third Order Intercept Point for a Waveguide Photodiode
USING THree Laser TWO-TONE SELUP.....cc.ciiiiiiieiieeeieeie e ste e ste s e e sa e be e st e s e s aeetee e e besresbestesaeataeneeneesrens
Meredith N. Draa, Jian Ren, David C. Scott, William S.C. Chang, Paul K. L. Yu

Three-Tone Characterization of High-Linearity Waveguide Uni-Traveling-Carrier

g a0 (ol [T o[- SRRSO
Anand Ramaswamy, Jonathan Klamkin, Nobuhiro Nunoya, Leif A. Johansson, Larry A. Coldren,
John E. Bowers

Backside-1lluminated High-Current Photodiode for Analog Optical Links...........ccccoioiiiiininiinenne,
Kiyohide Sakai, Tsutomu Nagatsuka, Shigetaka Itakura, Hiroshi Otsuka, Yoshihito Hirano

High-Power and High-Linearity PROtOQIOTES ............coiiiiiiiiiiiiie e e
Keith J. Williams, David A. Tulchinsky, Alex Hastings

SPECTRALLY EXTENDED DETECTORS

Monolithic Ge/Si Avalanche Photodiode Receiver for 10Gb/s 1.3 um Application...........cc.ccocvvveienennne
Y. Kang, M. Zadka, S. Litski, G. Sarid, M. Morse, M. J. Paniccia, Y. -H. Kuo, J. Bowers, A. Beling,
H. -D. Liu, D. C. Mclntosh, J. Campbell, A. Pauchard

Photodiode Operating at 2 um Wavelength using InGaAsN Layer on InP Substrate............cc.cccccevvennenn.
Hideki Fukano, Manabu Mitsuhara, Yasuhiro Kondo



InAs Electron Avalanche Photodiodes with Single Carrier Type Multiplication and
EXTremely LOW EXCESS NOISE ......cuiiiiiitiiiiiite ittt sttt b bt 296
A.R.J. Marshall, C.H. Tan, M.J. Steer, J.P.R. David

Hole Initiated Mid Wave Infrared InAs/GaSb Strain Layer Superlattice Avalanche

o 10 (oo [To o L= ISR RSRRR 298
Koushik Banerjeei, Shubhrangshu Mallicki, Siddhartha Ghoshi, Elena Plisii, Sanjay Krishna,
Christoph Grein

OPTICAL INTERCONNECTS IN SYSTEMS

Insertion Loss Analysis in a Photonic Interconnection Network for On-Chip and Off-Chip
(0o 1010 0 (U g1 ToF U To] o TS F S SOOI RST 300
Johnnie Chan, Aleksandr Biberman, Benjamin G. Lee, Keren Bergman

Indium Phosphide based Membrane Photodetector for Optical Interconnects on Silicon....................... 302
P.R.A. Binetti, X.J.M. Leijtens, T. De Vries, Y.S. Oei, O. Raz, L. Di Cioccio, J.-M. Fedeli, C. Lagahe,
R. Orobtchouk, J. Van Campenhout, D. Van Thourhout, P.J. Van Veldhoven, R. Notzel, M.K Smit

SILICON PHOTONICS

Silicon Nanophotonic Waveguide Circuits and DEVICES .........cccovivreeieerieiere s 304
Wim Bogaerts, Pieter Dumon, Shankar Kumar Selvaraja, Dries Van Thourhout, Roel Baets

Ultrafast Pulse Characterization by Cross-Phase Modulation in Silicon Waveguide............cc.ccccevrenae. 306
En-Kuang Tien, Xing-Zhu Sang, Feng Qing, Qi Song, Ozdal Boyraz

Propagation Loss and Facet Reflectivity of Very Compact Substrate Removed
GaAS/AIGaAS Waveguides at 1550 NIM .....ooiiiiiiiiiiieie et sttt se et st sbesbesbesbe e eneeneens 308
JaeHyuk Shin, Yu-Chia Chang, Nadir Dagli

Extreme Value Statistics in SilICON PROTONICS.........c.iiiiiiiic ettt sttt 310
David Borlaug, Bahram Jalali

INTEGRATED RING RESONATORS

Implementation of a Coupling-Tunable Resonator For Efficient High-Bandwidth

Nonlinear Silicon Photonics APPIICALIONS ..........cviieieiiiise st ne s 312
Amir H. Atabaki, Siva Yegnanarayanan, Babak Momeni, Ehsan Shah-Hosseini, Qing Li, Mohammad
Soltani, Ali A. Eftekhar, Ali Adibi

Characterization of the Effect of Small Perturbations on the Optical Modes in High Q
Y To] oTo TES S O\ (=T U 314
Ali Asghar Eftekhar, Mohammad Soltani, Siva Yegnanarayanan, Ali Adibi

Electro-Optic Polymer Waveguide Ring Resonators Defined with Three Electron Beam

IFFAAIATION EFFECES ...eiiiii et b bbbt e s e e bbbt st e st eneenneneas 316
Haishan Sun, Antao Chen, Benjamin C. Olbricht, Joshua A. Davies, Philip A. Sullivan, Yi Liao,
Zhengwei Shi, Jingdong Luo, Alex K.-Y. Jen, Larry R. Dalton

NANO-LASERS AND VCSELS

Spatial and Spectral Nano-Control of Photonic Crystal Lasers .......ccccveviviieiisiesieeie e se e 318
Myung-Ki Kim, Min-Kyo Seo, Yong-Hee Lee



Analysis of Surface Plasmon Guided Sub-Wavelength Microdisk Cavity...........cccoovviiiiiiiniiiiee 320
Yi-Hao Chen, L. Jay Guo

Differences in the Injection Locking Bandwidth in a 1550nm-VCSEL Subject to Distinct
Polarized OPLiCAl INJECTION ... ....cii i e b et bttt s e e b e b bbbt e b e e b e 322
A. Hurtado, 1.D. Henning, M.J. Adams

Systematic Study on Locking Stability and Frequency Response of Injection-Locked
MUIIMOOE VCSELS ..ottt ettt b et s bbb bbbt s bt s bt n b et s ann 324
Devang Parekh, Xiaoxue Zhao, Werner Hofmann, Markus C. Amann, Connie J. Chang-Hasnain

Effect of Polarized Optical Injection on the Wavelength Polarization Switching and
Bistability 0f & 1550NM-VCSEL ..ottt 326
A. Hurtado, 1.D. Henning, M.J. Adams

WIDEBAND AND INTEGRATED TRANSMISSION TECHNOLOGIES

S, C, L-Band Signal Transmission by Widely Tunable Pulse Source Using a Single SOA-
Based WaVeleNgth CONVEITEN ...........oi et e b bbbttt ee bbb bbb e e b e 328
Motoharu Matsuura, Masayoshi Taguchi, Naoto Kishi

Uncooled Quantum Dot Semiconductor Optical AMPLIIErs.........ccoeviiiiiiiciece e 330
I H White, R V Penty, H Wang, M G Thompson, E T Aw

Dispersion Management and Gain Flattened a hybrid EDFA/RFA in Pumping Recycling
Y T=Tot g F= T gL o OO STES ST PRTRPR 332
Shien-Kuei Liaw, Yu-Sheng Huang, Nan-Kuang Chen, Kuei-Chu Hsu

Photonic Integrated Circuits for Phase Modulation FOrMALS...........cceoiiriiiiniiiiniseneeseeseseees 334
S. Corzine, P. Evans, M. Kato, M. Fisher, M. Raburn, A. Dentai, I. Lyubomirsky, A. Nilsson, J. Rahn,
R. Nagarajan, B. Behnia, J. Bostak, J. Stewart, D. Christini, M. Missey, V. Lal, H. Dinh, A. Chen, J.
Thomson, W. Williams, P. Chavarkar, S. Nguyen

NANOPHOTONIC SENSING

Silicon Nanophotonic Devices for Sensing and Switching Applications..........c.cccoeverevcvienie s, 336
A. Densmore, D.-X. Xu, S. Janz, J.H. Schmid, P. Waldron, P. Cheben, A. Delage, G. Lopinski, T.
Mischki

Experimental Characterization of Biosensor based on Surface Plasmon Nano
0 T =] 0] 4 g 1=] (T ST OSSR PROPRPPPO 338
Peter Debackere, Peter Bienstman, Roel Baets

Nanoscale Porous Silicon Waveguides for Biosensing AppliCations...........oooiviiiieieiene i 340
G. Rong, X. Wei, C. Kang, M. Liscidini, J. E. Sipe, R. L. Mernaugh, S. M. Weiss

High Quality Factor Microdisk Resonators for Chip-scale Visible Sensing .........ccccccocvvviviiviiiiciencnnnn, 342
Ehsan Shah Hosseini, Siva Yegnanarayanan, Ali Adibi

Subsurface Microscopy of Integrated Circuits with Apodization and Polarization Control ................... 344
F. Hakan Koklu, S. B. Ippolito, J. I. Quesnel, B. B. Goldberg, M. S. Unlu”

DEVICES AND TECHNIQUES FOR ARBITRARY WAVEFORM GENERATION |

Photonic Generation and Processing of Millimeter-Wave Arbitrary Waveforms............ccoccoevvvvevenennn 346
Chao Wang, Hao Chi, Jianping Yao



W-band Photonic Signal Generation with Carrier and Unnecessary Sidebands Suppressed
by Second HarmoniC GENEFALION ..........couiiiiiiiriise ettt bbbt 348
Kiyotaka Sasagawa, Atsushi Kanno, Masahiro Tsuchiya

High-Power Near-Ballistic Uni-Traveling-Carrier Photodiode Based Photonic Millimeter-
Wave (W-band) Generator with Internal Up-Conversion Gain .........c.ccccoeveiiiieneeieeniene e sese s 350
F.-M. Kuo, Y.-S. Wu, J.-W. Shi

Low Noise and Stabilized Mode-Locked Diode Lasers for Arbitrary Waveform Generation................. 352
P. J. Delfyett, S. Gee, F. Quinlan, P. Juodawlkis, J. Plant

DETECTORS AND SYSTEMS FOR IMAGING

High-Sensitivity Photodetectors in CMOS Technology for 3-D Imaging........cccccevevvvevivvivinsceeicescnes 354
Gian-Franco Dalla Betta, Lucio Pancheri, David Stoppa

Hemispherical FOcal PIane DELECTON ATTAYS.......cociiiiiiiirieiiaierieiesie sttt nn e nne s 356
Xin Xu, Marcelo Davanco, Stephen R. Forrest

Quantum Structures for Infrared IMagiNg........ccooooiiiii e e 358
S. D. Gunapala, S. V. Bandara, C. J. Hill, D. Z. Ting, J. M. Mumolo, J. K. Liu, S.A. Keo, A. Soibel

Reduction in Dark Current using Resonant Tunneling Barrier in Dots-in-a-Well Long
Wavelength Infrared PROtOAEIECIONS .......cvoiiiiiii it 360
A. V. Barve, S. Y. Shah, J. Shao, T. E. Vandervelde, R. Shenoi, W-Y. Jang, S. Krishn

Single-shot Extreme Ultraviolet Microscopy with 54 nm Resolution using a Desktop-size
(0T o7 || = g VA BT To] - U o[- T =T oSSR 362
F. Brizuela, C. Brewer, D. Martz, M. C. Marconi, J. J. Rocca, C. S. Menoni

Increased Depth-of-Field with Numerically Optimized General Phase Masks ...........ccccccoeviininicnenn 364
Yann Frauel, Albertina Castro

NANOPHOTONIC COMPUTING

Broadband Ultra-Compact Nanophotonic Optical Modulators and Switches ............cccccooiiiiiiicncnn 366
William M. J. Green, Solomon Assefa, Joris Van Campenhout, Young-Hee Kim, Fengnian Xia, Yurii
A. Vlasov

Balanced Computing with Nanophotonic INtEFCONNECTS ..........ccviiiiieiiiieii e e 368

S.J.Ben Yoo, V. Akella, R. Amirtharajah, B. Baas, K. Bergman, S. Fan, J. S. Harris, Jr., M. Lipson,
D. A. B. Miller, J. Shalf

Thermally Active 4x4 Non-Blocking Switch for Networks-on-Chip........c.cccccooviiviivciiiincie e 370
Aleksandr Biberman, Nicolas Sherwood-Droz, Benjamin G. Lee, Michal Lipson, Keren Bergman
Wide Band Optical Switch Using Stair Case MM ........c.ccooiiiiiiiiicecce e 372

Mohamed A. Swillam, Mohamed H. Bakr, Xun Li

PHASE CONTROL IN PHOTONIC STRUCTURES

Multi-Channel All-Optical Signal Processing using a Single Multi-Channel All-Optical

(oL o I Y/ [0 (U] - 1 (o] S 374
Juan Hernandez-Cordero, Lawrence R. Chen, Martin Rochette



A Compact High-Port-Count Wavelength-Selective Switch Using LCOSs and Multi-

] =101 Lo I AN VAT TP
Keisuke Sorimoto, Hiroyuki Tsuda, Hiroshi Ishikawa, Toshifumi Hasama, Hitoshi Kawashima, Kenji
Kintaka, Masahiko Mori, Hisato Uetsuka

The Design of Multimode Interference Couplers with Arbitrary Power Splitting Ratios on
o ST @ T I F= 0] o o 1 ISP
Thanh T. Le, Laurence W. Cahill

Sharp Visibility Lineshapes from the Multimode Interaction of a Two-Mode Waveguide
Coupled to a Single MO RESONALOL ........cceiviiiiiiceeieie et st re e e et e s re st e sbesresraeneeneeseens
Alexander C. Ruege, Ronald M. Reano

Controlling Light with Dynamic PhotoNiC STFUCTUTES .........cccviiieiieie et
Shanhui Fan, Zongfu Yu, Clayton Otey, Micehlle Povinelli

SILICON PHOTONIC INTEGRATED CIRCUITS

Hybrid Silicon EVanescent MOAUIATOIS.........coiiiiiieieiiie ettt e
Hui-Wen Chen, Ying-hao Kuo, John E. Bowers

Broadband Digital Optical Switches Based on a SOl Mach-Zehnder Lattice.............ccocoevriniiiininnennnn
Joris Van Campenhout, William M. J. Green, Yurii Vlasov

A Compact Sandwiched Structure Si-wire Polarization SpItter........c.ccccocviiiiiiiicieicn e
Jie Lin

Numerical Investigation of Multiple Bound States in Photonic Crystal Double
Heterostructure RESONANT CAVITIES........iiiiiiiiiiiiieiii ettt eb et
Adam Mock, Ling Lu, Eui Hyun Hwang, John O’Brien, Daniel Dapkus

IMAaging DY SOT WaVEGUITES .........coeiiiiieiee ettt ettt bbbt b et
Q. Song, I. Tomov, EK. Tien, F. Qian, X. Sang, S. Tatiraju, J. Meyer, O. Boyraz

VCSELS AND VECSELS

Coupled-cavity VCSEL with Engineered Modulation CharacteristiCS.........ccoouvvererinieiieniinienieieresesens
Chen Chen, Kent D. Choquette

Coherence Theory of VCSEL Array COUPIING.......cooiiiiiiieiceeee et
Dominic F. Siriani, P. Scott Carney, Kent D. Choquette

Etch Depth Dependence of Differential Quantum Efficiency in Single Mode Photonic
Crystal Vertical Cavity Surface EMIttiNG LaSErS........ccciiiiiiiieiiiieiiieie e sre e seesie s sre e sve e e eeesnens
Meng Peun Tan, Ansas Matthias Kasten, Dominic F. Siriani, Kent D. Choquette

Multiple-Wavelength VCSEL Arrays Using Surface Nano-Machining Process for WDM
APPIICATIONS ...ttt bbbttt b bbbtk b e e bt bt ekt b ekt b ekt b ettt be e b
P. Babu Dayal, J. Nakajima, T. Sakaguchi, A. Matsutani, F. Koyama

High-Power 1.55 um VECSEL for Mode-Locked Pulse Generation with an

INGaAsN/GaAsN/GaAs Fast Saturable ADBSOrDEr MITTOL .......cccuviiiiciie e
A. Khadour, S. Bouchoule, J.P. Tourrenc, J. Decobert, J.G. Provost, A. Miard, J.C. Harmand, J.L.
Oudar

GaN Diode-Pumping of a Red Semiconductor DiSK LaSEr ..........ccccueueiiiriiiiineni e
Antony Smith, Jennifer E. Hastie, Alan J. Kemp, Hannah D. Foreman, Martin D. Dawson



DSP-ASSISTED TRANSMISSION

Digital Signal Processing in High-Speed Optical CommuNiCatioNS............coviriiiiriiiiiniscnesesieeees 406
Werner Rosenkranz, Christina Hebebrand, Abdulamir Ali
All-Optical OFDM Transmission with Coupler-Based IFFT/FFT and Pulse Interleaving..........c........... 408

Yue-Kai Huang, Robert Saperstein, Ting Wang

Impact of Transmitter and Receiver Imperfections on the Performance of Coherent

Optical QPSK CommUNICAtION SYSTEMS .......ccviiiiiieiiicieiieie sttt e e te sttt sre e e e et e tesresteeneeneesrennas 410
C. S. Petrou, A. Vgenis, A. Kiourti, I. Roudas, J. Hurley, M. Sauer, J. Downie, Y. Mauro, S.
Raghavan

DSP-Supported Transmission in High Speed Optical NetWOrkKS ..........cccvivviviiiieiiece e 412

Maurice O’Sullivan

WEDNESDAY, 12 NOVEMBER 2008

LIGHT HARVESTING WITH NANOSTRUCTURES

Plasmonic Nanocavity Arrays for Enhanced Efficiency in Organic Photovoltaic Cells .............ccccocv...e. 413
Nathan C. Lindquist, Wade A. Luhman, Russell J. Holmes, Sang-Hyun Oh

Tailoring the Local Environment of Quantum Dots for Enhanced Collection Efficiency............ccccoee. 415
F. Hakan Koklu, A. N. Vamivakas, B. B Goldberg, M. S. Unlu

Light-Harvesting Positively-Charged Nanocrystals for Strong Energy Transfer to Dye
Y 1] T =TSSR 417
Evren Mutlugun, Hilmi Volkan Demir

DEVICES AND TECHNIQUES FOR ARBITRARY WAVEFORM GENERATION Il

Photonic Generation of Microwave and Millimeter-Wave Arbitrary Waveforms............ccccoovvvvevevennnn 419
Y. K. Chen, A. Leven, T. Hu, N. Weimann, K. Tu, V. Houtsma, R. Kopf, A. Tate

Highly Pure 160-GHz Two-Tone Lightwave Generation using High Extinction-Ratio

Optical Intensity Modulator and Delay INterferometer ... 421
Hiroyuki Toda, Junichi Miyashita, Akito Chiba, Takahide Sakamoto, Tetsuya Kawanishi, Masahiro
Tsuchiya, Masayuki lzutsu

Microwave and Millimeter-Wave Generation in Superconductive Traveling-Wave
(e 0 T0] (0] 41 =] TSROSO P SRRV 423
Behnood G. Ghamsari, A. Hamed Majedi

Monolithically Integrated Optical Arbitrary Waveform Generators by Line-by-Line
Amplitude and Phase MOAUIALION ..........c.coiiiiiicii et sae et e e 425
S.J. Ben Yoo

OPTICAL PROPERTIES OF NANOSTRUCTURES

Optical Properties of Single INP and GaAs Nanowire HeteroStruCtures ..........coovevveveverieniesesneeeseseennns 427
H. E. Jackson, S. Perera, M. A. Fickenscher, L. M. Smith, J. M. Yarrison-Rice, H. J. Joyce, Q. Gao,
H. H. Tan, C. Jagadish, X. Zhang, J. Zou



MOCVD Grown I11-V Nanowires: In-Plane, Self-Aligned and Transfer-Printable..............cccococnenae. 429
Seth A. Fortuna, Jianguo Wen, Xiuling Li

High Density Patterned Quantum Dot Arrays Fabricated by Electron Beam Lithography
and Wet ChemiCal ELCRING ..ot ettt ne s 431
V. B. Verma, J. J. Coleman

Photoluminescence Study of InGaN Site-Controlled Nanostructure Formed by Selective
F N T o] | - VYRR 433
L. K. Lee, T. Jung, P. C. Ku

Experimental and Computational Analyses of Electroabsorption in Polar InGaN/GaN

QUANTUM ZigZag HEEFOSIIUCTUIES .......oiuiiiiiitiieie ittt bbbttt et 435
Emre Sari, Tuncay Ozel, Asli Koc, Jin-Woo Ju, Haeng-Keun Ahn, In-Hwan Lee, Jong Hyeob Baek,
Hilmi Volkan Demir

CHIP SCALE OPTICAL PROCESSING

Chip-Scale Analog Optical SIgNal PrOCESSING.........ctiiiiiriiiiirieieisie st 437
Duncan L. MacFarlane, L. Roberts Hunt, Viswanath Ramakrishna, T. J. LaFave, Wei Zhou, Nahid
Sultana, Andrew Stark, Marc P. Christensen, Gary A. Evans

Waveguide-Type Optical Circuit for Multi-Bit Address Recognition of Optical QPSK

[T o ] E T T d g L0] (0] T (o2 (10 1 (=] RSO 439
Yoshihiro Makimoto,Hitoshi Hiura, Nobuo Goto, Shin-ichiro Yanagiya
2 Gb/S All-OPLICAI DA CONVEITEL ...ttt bbbttt seesb et b sbeeneenee e nnas 441

M. Gehl, C. Dapkus, S. Granieri, A. Siahmakoun

Four-Channel Polymer Optical Waveguide with W-shaped Index Profile Cores and Its
Low Inter-Channel Crosstalk PrOPertY ..ottt 443
Yusuke Hirobe, Takaaki Ishigure

Autonomous Buffering with All-Optical Manager Using Output-Packet SENSing.........c.ccoeevvereiiicnenens 445
Yoshitomo Shiramizu, Hirotaka Umegae, Jiro Oda, Nobuo Goto, Shin-ichiro Yanagiya

WAVEGUIDE DEVICES AND MATERIALS

Tunable Dispersion Compensator Consisting of Simple Optics with Arrayed-Waveguide
Grating @Nd FIAt IMIIFTOE ........cviiiiic bbbttt bbbttt 447
Kazunori Seno, Naoki Ooba, Kenya Suzuki, Kei Watanabe, Motohaya Ishii, Shinji Mino

Operation Range Enhancement of Silica Waveguide 43 Gbit/s DQPSK Demodulator by

USING SEreSS REIEASE GIOOVES........cveiviieiiiitisie e eteseeie st e st st e ste st ta e e et e s te st e besaeateeseesbe e et e stesbestesneereeseentees 449
Yohei Sakamaki, Yusuke Nasu, Toshikazu Hashimoto, Kuninori Hattori, Yasuyuki Inoue, Hiroshi
Takahashi

High Power Direct Diode Laser Optical System by Planar Lightwave Circuit Modules ......................... 451

Kazuo Hasegawa

Long Self-Assembled Organic Molecular Optical WIFES..........cccvvviveieriinie s 453
Cicero Marelli, John Canning, Nina Skivesen, Martin Kristensen, Maads Bruun Vovgaard, Maxwell
J. Crossley, Tony Khoury, Tze Jing Sum, George Shu, Chiara Neto

Sapphire and Other Dielectric Waveguide DEVICES.........ccccvivireiiiieiece e e s se e sre e snenes 455
Markus Pollnau



NOVEL HIGH-SPEED SWITCHES AND MODULATORS

Maximally Confined Silicon Microphotonic Modulators and SWItChes ... 457
Michael R. Watts, Douglas C. Trotter, Ralph W. Young, Anthony L. Lentine

A Three-Ring-Resonator Electro-Optical Switch with Reduced Jitter and Enhanced Speed
AN EXENCTION RALIO ......iiviiiiice ettt ettt et e st e e s te e s te e b e s ae e s aeesbeeabeebeenbeenbesteesreesreas 459
Muping Song, Lin Zhang, Lianggang Zou, Jeng-Yuan Yang, Raymond G. Beausoleil, Alan E. Willner

Numerical and Experimental Study on Beam-Deflecting Planar Optical Switch on InP......................... 461
Takuya Fujimura, Takuo Tanemura, Yoshiaki Nakano

Simple Guidelines for Optimizing Power Splitter Asymmetries in SOA-Based Mach-
Zehnder WaveleNgth CONVEITEIS. .......viieiiieie e eee ettt et et sresre e e e s e e e b e stesresreaneeneennennes 463
James M. Dailey, Thomas L. Koch

Superconductive Traveling-Wave PROtOGETECTONS .........cocciieiieieieesese e e 465
Behnood G. Ghamsari, A. Hamed Majedi

QUANTUM DOT LASERS: MODELOCKING AND INJECTION LOCKING

Compact Ultrashort Pulse Lasers Based on QuUantum-Dot STrUCTUIES.........cccceiieiiiieieie i 467
E. U. Rafailov, M. A. Cataluna

Frequency Up-Chirping in Monolithic Passively Mode-Locked InGaAs Quantum Dot
I TS PSP 469
A. Gubenko, D. Livshits, S. Mikhrin, I. Krestnikov, A. Kovsh

Intrinsic Response of Quantum Dash Lasers under Optical Modulation ...........ccccoevvveieveviiiinncnieennns 471
C. Chen, S. Halder, B. S. Ooi, J. C. M. Hwang

Spectral Linewidths of the Frequency-Locked States in a Semiconductor Laser Generated
With Periodic OPLICAl INJECTION ......cvciiiiiii et rene s 473
Yu-Shan Juan, Fan-Yi Lin

Extraction of Operating Parameters from an Injection-Locked Quantum-Dash Fabry-
o] o) o I L= = L R 1T U PSPPSR PTRN 475
N. A. Naderi, M. Pochet, F. Grillot, N. Terry, V. Kovanis, L. F. Lester

TRANSMISSION SYSTEMS

Field Trial of 107-Gb/s Channel Carrying Live Video Traffic over 504 km In-Service

DWVDIM ROULE ...ttt ettt ettt ettt ettt e s st e sb e e b e e e bt e 48t e e b bt e 4R b e e ne bt e e st e e ea bt e e R e e e et e e e beenn b e e e nbeennbe s 477
G. Wellbrock, T.J. Xia, W. Lee, G. Lyons, P. Hofmann, T. Fisk, B. Basch, W. Kluge, J. Gatewood, P.
J. Winzer, G. Raybon, H. Song , A. Adamiecki, S. Corteselli, A.H. Gnauck, D. A. Fishman, T.
Kawanishi, K. Higuma, Y. Painchaud

10x100-Gb/s Transmissions using Optical Carrier Suppression and Separation Technique

and RZ-DQPSK Modulation for Metro-Ethernet Transport SYyStem .........ccocccovviveveievenie s s 479
Arshad Chowdhury, Ming-Fang Huang, Zhensheng Jia, Jianjun Yu, Richard Younce, Gee-Kung
Chang

Impairments in Polarization-Multiplexed DWDM Channels due to Cross-Polarization
1Y Lo o (U] F=1 1 [o] o DO OO TSRS USRNSSR 481
Marcus Winter, Christian-Alexander Bunge, Klaus Petermann, Dario Setti



XPM Penalty Mitigation for a 42.7 Gb/s DQPSK Channel Co-Propagating with 10.7 Gb/s
OOK Channels Using SSMF and DiSPersion IMap.........c.ccueeiiiieieenese s 483
Xian Xu, Odile Liboiron-Ladouceur, David V. Plant

L-Band Unrepeatered WDM Experiment over 451 km using All-Raman Amplification and

ROPA ettt ettt Rt b e R b e R R R AR R R R R R R R R R e R AR R Rt R bRt b et Rt n et nenen 485
A. Puc, D.I. Chang, G. Grosso, J. Ellison, R. Oberland, S. Burtsev, P.A. Perrier, W. Pelouch, S.
Webb

SUBWAVELENGTH LIGHT CONFINEMENT

Active Plasmonic Components Employing Extreme Light Concentration...........c.cccocevviiivnieiicveicnnenn, 487
Mark L. Brongersma

Highly Efficient Light Emission Based 0N PIaSmONICS..........cooviieieriniiesnse e 488
Koichi Okamoto, Yoichi Kawakami

Mid-Infrared Subwavelength Polarization Optics with Plasmonic Nanostructures............ccccocvevvervennn. 490
Ahmet Ali Yanik, Xihua Wang, Shyamsunder Erramilli, Hatice Altug

Strong Coupling Between Localized and Propagating Surface Plasmons: Experimental
(@] 11T V7 14 o] o USSP 492
Yizhuo Chu, Kenneth B. Crozier

Slow Light Enhancement of Nonlinear Effects in Engineered Silicon Photonic Crystal
RTAT Y=o 0T [T SRR 494
C. Monat, B. Corcoran, C. Grillet, B. J. Eggleton, T. P. White, L. O'Faolain, T. F. Krauss

PHOTONIC GENERATION OF UWB SIGNALS

Photonically Implemented Ultrawideband RF Matched Filtering .........cccccoovvvviieici s 496
Andrew M. Weiner, Ehsan Hamidi

Photonic Generation and Frequency Up-Conversion of Impulse-Radio UWB Signals..........c..cccceevennene. 498
Marta Beltran, Maria Morant, Joaquin Perez, Roberto Llorente, Javier Marti

Programmable RF Waveform Generation with Thermo-Optically Tunable Multi-channel
Micro-ring Resonators 0N @ SiliCON ChIP ..o e 500
Hao Shen, Maroof H. Khan, Shijun Xiao, Daniel E. Leaird, Andrew M. Weiner, Minghao Qi

UWB Pulse Shaping and Processing Techniques Based on Photonic Bandgap Structures
Implemented in the EIECErONIiC DOMAIN.........cccociiiiiiciece e sre e e s 502
José Azafia, Joshua Schwartz, David Plant

NANOCRYSTALS FOR OPTOELECTRONICS

Nanocrystals for Thin Film Optoelectronic Device AppliCations...........ccccvviiiiiieiiicie i 504
Moungi Bawendi

Quantum Dot Nano-Composites as Colour-Converters for Micro-Pixellated Gallium

Nitride Light-EMIttiNg DIOOES ........cvitiriiiiiiiieiitirieisie ettt sb bbbt 505
D. Elfstrém, B. Guilhabert, C. Griffin, D. Massoubre, H. X. Zhang, J. McKendry, Z. Gong, E. Gu,
M.D. Dawson



Increased Quantum Efficiency and Reduced Red-Shift in Polymer Nanoparticle
LLUMINOPIIOLS ...ttt b ekt b e bbbt bbbt e bt eh e e b e bbbt e b e e e bt e b e e e bt abe e et e ebennebe s 507
Ilkem Ozge Huyal, Tuncay Ozel, Donus Tuncel, Hilmi Volkan Demir

APERTURE SYNTHESIS

Spatially Processed Image Detection and Ranging (SPIDAR) .......ccooiiiiniiiineee e 509
Joseph C. Marron

Stripmap Holographic APErtUre LAGAN ...........cccvvieiiiieicie sttt st te e ne s 511
Bradley D. Duncan, Matthew P. Dierking

Digital Holographic Image SYNTNESIS .......cccccii ittt sne e e e s 513
Nick Miller, Bradley Duncan, Matthew P. Dierking

OPTICAL INTERCONNECT I

Terabus: Chip-to-Chip Board-Level Optical Data BUSES..........cccoviieierereieseseseeeeseee e se s 515
J.A. Kash, F.E. Doany, C.L. Schow, R. Budd, C. Baks, D.M. Kuchta, P. Pepeljugoski, L. Schares, R.
Dangel, F. Horst, B.J. Offrein, C. Tsang, N. Ruiz, C. Patel, R. Horton, F. Libsch, J.U. Knickerbocker

A Review of Optical Interconnect (on Board or Others) Development in Japan ..........cccccoeeveneiencnenns 517
Kazuhiko Kurata

INTEGRATED SLOT AND HOLLOW WAVEGUIDES

Metal Slab Waveguide Reflector Design for High Reflection Mirrors on Very Compact
VVAVEGUILES ...ttt ettt ettt bbbt b et et e b e £ h e e b e e H£ e h 2R eea b e Eeeb e e b e e bt e b e e meen b e nbeebenbeebe et e e e enneee 519
Changwan Son, Byungchae Kim, Jaehyuk Shin, Nadir Dagli

Anomalous Losses in Curved Waveguides and Directional Couplers at ""Magic Widths™ .................... 521
Ravi S. Tummidi, Thach Nguyen, Arnan Mitchell, Thomas L. Koch

Tunable Hollow Optical Waveguide with High Contrast Grating...........cccccccoevviviiciininc s 523
Mukesh Kumar, Fumio Koyama, C.J. Chang-Hasnain

Low Polarization Dependence of Bragg Reflector Slow Light Waveguides..........c.cccovvvvvvnivnvnierienennes 525
Ayumi Fuchida, P. Babu Dayal, Takahiro Sakaguchi, Akihiro Matsutani, Fumio Koyama

NOVEL QUANTUM DOT STRUCTURES

Dipole Orientation in @ QUANTUM RO ..ot 527
M. Mexis, P.M Smowton, P. Blood

Realization of Extended Ultrabroadband Quantum-Dash Laser Emission using
POSTGIOWEN TNTEIMIXING ...ttt bttt bbbt bbbt e s e e e e b et eb et e bt et e e e et e 529
C. L. Tan, H. S. Djie, C. E. Dimas, V. Hongpinyo, Y. H. Ding, B. S. Ooi

Self-Organized Quantum Dot Lasers Monolithically Grown on Silicon...........cccccoeveiviicieicniic s, 531
Pallab Bhattacharya, Jun Yang, Zetian Mi

Large Cavity Single Layer Quantum Dot Laser DIOUES ..........cccvvvieeieriere e 533
K Shavitranuruk, J. Kim, S. Freisem, G. Ozgur, H. Chen, D.G. Deppe, A. Ardey, P. Delfyett



Stable Above-Threshold Linewidth Enhancement Factor in a 1.52-um InAs/InP (311B)

QUANTUM DOT LLASEE ...ttt b bbbt e st e bt e s be e be e te e ne e ebe e ebeeebeebeenbeesbenbeenbeenreas 535
F. Grillot, A. Martinez, K. Merghem, J.G. Provost, F. Alexandre, R. Piron, O. Dehaese, S. Loualiche,
L. F. Lester, A. Ramdane

PERFORMANCE MONITORING AND RESEARCH NETWORKS

In-Band Interferometric Estimation of OSNR for PolMux QPSK Signals with Unknown
1] gl 111 (0] YOS PRV RUSRT 537
N. Chitrik, J. M. Oh, L. E. Nelson, M. Brodsky

Monitoring 1/Q Data and Pulse Carving Misalignments in RZ-DQPSK Transmitters Using
a Neural NetwWork APPIrOACK .......cciii e e st se et st st e s teeneeneeeenes 539
Xiaoxia Wu, Jeffrey Jargon, Louis Christen, Loukas Paraschis, Alan Willner

CD/PMD-Insensitive Optical Performance Monitoring of OSNR Degradation in an 80-
Gb/s POI-MUXEd RZ-DPSK SYSTEM .....cuviiiiiiiiisieiteeeeeee et a e e et ste s e esae e eneeseesaesaesnesresneeneeseens 541
J.-Y.Yang, L. Zhang, Y. Yue, V. R. Arbab, A. Agarwal, L. Paraschis, A. E. Willner

Training of Neural Networks to Perform Optical Performance Monitoring of a
Combination of Accumulated Signal Nonlinearity, CD, PMD, and OSNR ..........cccooeviriniennnieneneeennen, 543
Xiaoxia Wu, Jeffrey Jargon, Louis Christen, Alan Willner

How Can Optics Innovation Benefit from GENI? ... e 545
John Jacob, Craig Partridge

NANOPHOTONIC LASERS

Physical Decomposition of a Photonic Crystal Membrane Heterostructure Cavity Laser ..........c........... 547
Antonios V. Giannopoulos, Christopher M. Long, Kent D. Choquette

Effect of Carrier Capture on Modulation Response Properties of Semiconductor
LAY o] 0T 1] S = =Y 549
Mahmood Bagheri, M. H. Shihy, S. J- Choi, J. D. O’Brien, P. D. Dapkus

Engineering Surface-Emitting Annular Bragg Lasers for Single-Mode, High-Efficiency,
HigN-POWET APPIICATIONS. .....c.eiiiitiiiiiit i b bbbt b ettt bt 551
Xiankai Sun, Amnon Yariv

Emission Characteristics of InGaAs/GaAs Quantum Dot Microtube Ring Resonators.............ccccceenee. 553
V. Sahmuganathan, Z. Mi, D. Drouin

Optically Localized Modes of Random System Consisting of Scattering Particles.............ccoocoevivviienenn. 555
Seiji Takeda, Minoru Obara

The Effect of Nonequilibrium Carrier Distribution on Supercontinuum Broadband
QUANTUM-DASh LaSEI EMISSION .......ccviiiiiiiiciiec ettt ettt ettt be e sbe e sbe e beseesbe e sbeeebeebeenbessbestaesbeesbens 557
C. L. Tan, H. S. Djie, C. E. Dimas, V. Hongpinyo, Y. H. Ding, B. S. Ooi

HIGH-ENERGY SOURCES AND APPLICATIONS

10-mJ Few-Cycle Chirped Pulse Parametric Amplification at 1.5 UM .........cccoooviiiiniiiininceecenee 559
O.D. Miicke, A. Pug?lys, P. Dombi, A. Baltuka, S. AliSauskas, N. Forget, J. Pocius, L. Giniunas, R.
Danielius, A. Baltuska



Generation of CEP-Stable 2-Cycle 0.65-mJ Infrared Pulses by OPCPA ..........cccooiiiiniieees 561
X. Gu, G. Marcus, Y. Deng, N. Ishii, T. Fuji, A. Baltuska, H. Ishizuki, T. Taira, Reinhard Kienberger,
Ferenc Krausz

The Technology and Application of Coherent X-Rays - Attosecond Science Meets
o] o [T g T=o T gl @ o) [ox TR SUPO SRRSO 563
Henry C. Kapteyn, Margaret M. Murnane

Monolithic Stabilized Yb-fiber All-PM Laser Directly Delivering nJ-level Femtosecond
PUISES ..ttt bt R b bR R R ARt R Rt R R R R e R ARt R R £ Rt ARt bR Rt b e bRt b et n et 565
Dmitry Turchinovich, Xiaomin Liu, Jesper Lagsgaard

EMERGING TECHNOLOGIES

Superconducting Photonics and Development of Light Emitting Diodes Based on New

(O] o1 o OSSPSR 567
I. Suemune, Y. Hayashi, K. Tanaka, T. Akazaki, H. Sasakura, H. Kumano

Measurements of the Complex Refractive Index of Pd and Pt Films in Air and Upon
AASOTPLION OF H2 GAS ... bbbttt b ettt b e bbb et e b et 569
Lynford Goddard, Kai Yeen Wong, Akash Garg, Elaine Behymer, Garrett Cole, Tiziana Bond

Semi-Polar Green LEDs on C-plane Sapphire SUDSEIates .........cccooviiiiiiniieicsees e 571
Taeil Jung, L. Lee, P.e. Ku

Recent Advances in Avalanche PROLOAIOAES.........couiiieiiiiic ettt 573
J. C. Campbell

OPTICAL BEAM STEERING

A Review of Non Mechanical Beam Steering OPLiONS ........cccovviiieiieiiercne s e 575
Paul F. McManamon

A Novel Electrowetting Approach to Optical Phased Arrays .......cccccoevevieiesinieiie e 577
Jason Heikenfeld, N. Smith, L.Hou, J. Zhang

Electro-Optic Polymer Prism Beam DefleCtor. ... 579
Hsiu-Jen Wang, Brent Polishak, Cheng-Sheng Huang, Jingdong Luo, Alex K.Y. Jen, Wei-Chih Wang

OPTICAL INTERCONNECT 11

Polymer Microring Resonator for Sensitive and Broadband Ultrasound Detection.............cc.ccoceverennee. 581
L. Jay Guo
Simple Evaluation of Multi-mode Polymer Optical Waveguide Parameters............ccooeveveneiesesnsnennns 583

Okihiro Sugihara, Toshikuni Kaino

Technology and Product Review for Practical Polymer Waveguide Optical
=] o] ol o Ted £ o] o SO PSPPSRI 585
Bruce L. Booth



INTEGRATED NOVEL LASERS

Enhanced Spontaneous Emission in Semiconductor Nanocrystal Solids using Resonant
Energy Transfer for INTegrated DEVICES.........ccuii ittt
Sedat Nizamoglu, Hilmi Volkan Demir

GaAs-based Bipolar Cascade Light-Emitting-Diodes and Superluminescent-Diodes at the

1.04-um WaVeleNgth REGIME.......cv oottt st te e be et e e e et esre st e tesaestaeneeneerens
Shi-Hao Guol, Jr-Hung Wang, Yu-Huei Wu, Wei Lin, Ying-Jay Yang, Chi-Kuang Sun, Ci-Ling Pan,
Jin-Wei Shi

Integrated, Low-Jitter, 400 MHz Femtosecond Waveguide Laser ...........ccccvvvvveiviiciieicne s e
Hyunil Byun, Dominik Pudo, Sergey Frolov, Amir Hanjani, Joseph Shmulovich, Erich P. Ippen,
Franz X. Kartner

Bandwidth Enhancement of Directly Modulated DFB Lasers and EML Lasers using

(@ o € Tor= I =0 [0 F= 121 OSSR
Koichi Hasebe, Takahiro Sakaguchi, Yusuke Mada, Fumio Koyama, Xiaoxue Zhao, Connie J.
Chang-Hasnain

Effect of Si-nc to Er3+ Coupling Ratio and Multimode Resonant Pumping on EDWAs
(e 0] T U 1o
V. Donzella, S. Faralli, F. Di Pasquale

Saturation of Intersubband Absorption in GaN/AIN-based Waveguide Integrated with

] 010 B T4 Ofa] 41V o (-] OSSPSR PRURURTT
Norio lizuka, Haruhiko Yoshida, Nobuto Managaki, Toshimasa Shimizu, Sodabanlu Hassanet,
Masakazu Sugiyama, Yoshiaki Nakano

PASSIVE OPTICAL NETWORKS

Current and Next-Generation Passive Optical NEtWOIKS..........c..cccoiiiiniiiiinen e
Patrick P. lannone

A Novel Hybrid WDM/TDM GPON Topology with Central Bandwidth Allocation and
(@01 TS o] o10] o AP PP PR PRTP
Guannan Zheng, Odile Liboiron-Ladouceur, David V. Plant, Jian Wu, Jintong Lin

Experimental Investigation of Packet Loss Ratio Performance of Burst-Mode Receivers in
GPON .. R Rttt e
Bhavin J. Shastri, Noha Kheder, Ming Zeng, Nicholas Zicha, David V. Plant

Implications of Sleep Mode on Activation and Ranging Protocols in PONS............cccovininiincncicne,
Timothy Smith, Rodney S. Tucker, Kerry Hinton, An V. Tran

RESEARCH AND DEPLOYMENT CONSIDERATIONS FOR TRANSMISSION
SYSTEMS

Increasing Optical Fiber Transmission Capacity Beyond Next-Generation Systems.........cc.ccocvevvevvernenn.
Ezra Ip, Joseph M. Kahn

Next Generation Optical Systems and Differences from Research ResUlts ..........cccccovvvvviviiiiiiciencnn,
Michael Y. Frankel

Effects of Dispersion on SOA Nonlinear Impairments with DPSK Signals..........ccccooiiiiiiiiiiiiencn
John D. Downie, Jason Hurley



Colorless Receiver Enabling Crossconnect Based Metro-Access Interfacing Nodes for
Optically Labelled DQPSK Payload SIgNalS...........ccooiiiiiiiiiiesese e e 612
Alexey V. Osadchiy, Jesper Bevensee Jensen, Palle Jeppesen, Idelfonso Tafur Monroy

LIGHT EMISSION AND NANOSTRUCTURES

High-Frequency Single PROTON SOUICES ..ottt st 614
Stefan Strauf, Matthew T. Rakher, Nick G. Stoltz, Larry A. Coldren, Pierre M. Petroff, Dirk
Bouwmeester

Single Photon Nonlinear Optics with Quantum Dots in Photonic Crystal Resonators..........cccccceeveneenee. 616

Andrei Faraon, Dirk Englund, llya Fushman, Nick Stoltz, Pierre Petroff, Jelena Vuckovic

Electrically Confined Quantum Dot Intersubband Optoelectronic DeVICES.........cccccvereieieniecieevienieniens 618
Wei Wu, Dibyendu Dey, Omer G. Memis, Alex Katnelson, Hooman Mohseni

Cavity Quantum Electrodynamics in Electrically Addressed Quantum Dot-Micropillar
(O 1Y 1 1= SO O TR OPRRURRRUROt 620
C. Kistner, T. Heindel, A. Rahimi-Iman, C. Schneider, S. Reitzenstein, S. Hofling, A. Forchel

Dipole Induced Transparency in Waveguide Coupled Photonic Crystal Cavities............ccccccvvvvirenne. 622
Andrei Faraon, llya Fushman, Dirk Englund, Nick Stoltz, Pierre Petroff, Jelena Vuckovic

GENERATION AND CHARACTERIZATION OF OPTICAL FREQUENCY
COMBS

2GHz Octave-Spanning Ti:sapphire Laser with Non-intrusive Carrier-envelope Phase
) 7= Lo 11172 £ o] o ISP UOOTR PSP 624
Li-Jin Chen, Andrew J. Benedick, Jonathan R. Birge, Michelle Y. Sander, Franz X. K&rtner

Resolved Frequency Modes of a 1 GHz Ti:Sapphire Laser for Low Repetition Rate Line-
DY-LINE PUISE SNAPING ... et b ettt sttt b e sb e bbb e e e et e neen 626
John T. Willits, Steven T. Cundiff

Fixed-Point Frequency Measurements of an Intracavity Etalon-Based Coupled
(@] 0] (011 [=Tod § o] T To @ 1Tod || =1 o] SRS 628
Franklyn Quinlan, Charles Williams, Sarper Ozharar, Peter J. Delfyett

High Stability Optical and Microwave Signal from Femtosecond Laser Optical Frequency

L. Hollberg, Q. Quraishi, D. A. Braje, T. Fortier, M. Kirchner, Shijun Xiao, C. W. Oates, S. A.
Diddams

DEVICE NANOFABRICATION

Silicon Nanomembranes: Opportunities for New Si Functionalities via Strain, Flexibility,
Lo I I Y= o oSSR 632
Max G. Lagally

Controlled Micro-Patterning of Highly-Fluorescent Truxene-Oligofluorene

NANOSTFUCTUNEA BIENUS ......vecevecciee ettt ettt e et e e abe s s beeeabe e e beesabessbeesnbessbaesnbeean 634
M. Wu, D. Elfstrom, Z. Gong, B. Guilhabert, A. Zarowna, E. Gu, M.D. Dawson, A.L. Kanibolotsky,
P.J. Skabara, A. J. C. Kuehne, A.R. Mackintosh, R.A. Pethrick, P.R. Edwards, R.W. Martin, O.J.
Rolinski, D.J.S. Birch, I. F. Perepichka



Selective Lateral Anodic Etching of n-Doped GaN without Photo-Assistance for Lift-Off
APPIICATION ...ttt bbbtk b bbb e bt b e b b e bt b e ekt b ekt b et et benr et 636
Kwangmin Song, Joonmo Park, Hyung-A Do, Sang-Wan Ryu

Fabrication of Bragg Grating on Rib Waveguide using Solvent Assisted Microcontact
Y710 Lo T3V S 638
Cheng-Sheng Huang, Wei-Chih Wang

Novel Transversely Tapered Hybrid Electro-Optic Polymer/Sol-Gel Waveguide
1Y [0 [UT - (] S 640
Y. Enami, D. Mathine, C.T.DeRose, R.A.Norwood, N. Peyghambarian, J. Luo, A. K-Y. Jen

ELECTRO-OPTIC SENSOR I

Evaluation of Storage Capacity in Reflection-type Holographic Disk Memory ..........cccccoovvovvivicvcrenennenn 642
Osamu Matoba, Masato Miura, Kouichi Nitta

An Ultrafast Barcode Reader Using Amplified Dispersive Fourier Transform..........cccccoceovniinicnens 644
Keisuke Goda, Kevin Tsia, Bahram Jalali

High-Contrast Thermoreflectance Thermography Using a Nipkow Disk Confocal
1Y T 0 TTodo] o1 SR 646
Joseph A. Summers, Tianyu Yang, Mark T. Tuominen, Janice A. Hudgings

Signal Structure and Precision in Optical Measurements: A New Perspective to Optimal
EXPerimental TECHNIGUES ........ccviieieice ettt sttt ae e se e s e e et e ntesrenreaneere e e eneees 648
M. Amir Khan, Karan D. Mohan, A.N. Dharamsi

Cost Efficient Spectral Reflectance Measurements on Curved Optical Surfaces..........c.ccooeovieneiiienenn 650
R. Partapsing, S. Hannemann, S. Kraft

Three-Fiber-Based Diffuse Reflectance Spectroscopy with LEDs for Nondestructive
Measurement of Chemical Component in a Turbid Medium ... 652
Yoshiaki Shimomura, Seishi Tanaka, Kenji Tateishi

PACKAGING AND RELIABILITY

Wide Temperature Tunable Laser Packaging for Avionics WDM LAN Applications...........cc.ccccevennne. 654
Jing Ma, Kin-Wai Leong, Lewis Park, Yingyan Huang, Seng-Tiong Ho

Compact 10-Gb/s APD Receiver Module with a Microsecond-Order-Response Variable
(@ o Tor= VAN 1 =] VT | (] PSS 656
S. Fukushima, A. Ohki, S. Kanazawa, A. Okada

Decay of Radiation Pattern and Spectrum of High-Power LED Modules in Aging Test .........ccccccvenene. 658
C.C. Tsai, Y.C. Hsu, M.H. Chen, Y.T. Lo, Y.J. Lin, JH. Kuang, H.L. Hu, S.B. Huang, C.W. Lee, Y.I.
Su, W.H. Cheng

METAMATERIALS AND NANOPHOTONICS NONLINEAR OPTICS

Large-Area Linear and Nonlinear NanOphOtONICS..........ccviiiiiiiiiiie e 660
S. R. J. Brueck
Extremely Nonlinear Nano-modified Liquid and Liquid Crystal Optical Meta-Materials...................... 661

I. C. Khoo, A. Diaz, J. Liou, Mike Stinger, J. H. Park, Junbin Huang, Yi Ma



Realization of Giant Optical Nonlinearities in a Quantum Dot Coupled to a Nanocavity ....................... 663
Dirk Englund, Andrei Faraon, llya Fushman, Nick Stoltz, Pierre Petroff, Jelena Vuckovic

Carbon Nanotube-doped Polymer Optical Fiber: Fabrication and Application to Passively
1Y Lo To [T I Tod xq=To [ =TT USSR 665
Sho Uchida

PON TECHNOLOGY

Semiconductor Optical Amplifiers in Future Passive Optical NetWOrKsS ..........cccccovveveienieniesnsieciene e, 667
C. Michie, A. E. Kelly, I. Andonovic

Service Rate Matching Optical Receiver Module with Bit Rates Over 40Gb/s for PS-based
VDM PON SYSTBITIS ....eutiitieitieiieeieeiesteseesteestsesteesteastess e sseesseesseesaeaseeasesasessseesseeseansesssenssessessseesseessnsnsnsnensnes 669
Hideaki Kimura, Yoshihito Sakai, Noriko Ilyama, Kiyomi Kumozaki

An 11.1 Gb/s WDM/TDM-PON System with 100 km Reach Using Ultra-Low Loss Fiber
and Duobinary DOWNSEIeam SIGNAIS ..........coiiiiiiii e e e 671
John D. Downie, A. Boh Ruffin, Jason Hurley

Rayleigh Backscattering Noise Eliminated Long-Reach Bi-directional WDM-PON with 10-
Gb/s DPSK Downstream and Remodulated 2.5-Gb/s OOK Upstream using Optical

Carrier-suppressed Sub-carrier MoAUIALION..........c.coiiiiiiiiie e e 673
Arshad Chowdhury, Hung-Chang Chien, Ming-Fang Huang, Yu-Ting Hsueh, Gee-Kung Chang
3.5 Gb/s Burst-Mode Clock Phase Aligner for Gigabit Passive Optical Networks ...........c.ccocvvevevverernennn, 675

Ming Zeng, Bhavin J. Shastri, Nicholas Zicha, Michael Vander Schueren, David V. Plant

DYNAMICS AND SEMICONDUCTOR LASERS

Variation of the Critical Feedback Level in a 1550nm Quantum-Dash Fabry-Perot
Y= g oo T g o B Tex (o) gl I 1T TR 677
F. Grillot, N. A. Naderi, M. Pochet, C. Yi. Lin, L. F. Lester

High Temperature and Wide Range 40-GHz Passive Mode-Locking Operation of an
AlGalnAs 1.55-um Strained QUantum WEeIl Laser ...t 679
Lianping Hou, Piotr Stolarz, Charlie N. Ironside, Marc Sorel, Catrina Bryce

Small-signal Modeling of the Transistor Laser in Common-Emitter and Common-Base
(O] a1 110 [0 T =1 1 o] 1SS PSP 681
Behnam Faraji, Wei Shi, David L. Pulfrey, Lukas Chrostowski

3-dB Bandwidth Enhancement via Strong Optical Injection-Locking of a Quantum Dot
DB @ L1310 NIM otiiiiiieite ittt ettt ettt s b e e st e e s te e ebesaaesaeeebe e ebe e beenbeeabeesbesbsesbeesbeesbeesbesneesaseebeeabeenbeenbeenbentseses 683
Nathan Terry, Nader Naderi, Mike Pochet, Luke Lester, Vassilios Kovanis

THURSDAY, 13 NOVEMBER 2008

RESONATORS

Reconfigurable Photonic Crystal Resonator Generated from Gaussian Photonic Potential

Myung-Ki Kim, Yong-Hee Lee

Three-Dimensional Photonic Crystal DemMUITIPIEXETS. .....cc.ooiiiiiiiiieieiee e e 687
Majid Badieirostami, Babak Momeni, Ali Adibi



Ultrahigh-Q Nanocavity With 1D PeriodiCity ...t 689
Masaya Notomi, Eiichi Kuramochi, Hideaki Taniyama

Reconfigurable Microfluidic Photonic Crystal CaVities ...........c.cueiiiiiiiiieieses e 691
C.L.C. Smith, U. Bog, S. Tomljenovic-Hanic, M.W. Lee, D.K.C. Wu, L. O’Faolain, C. Monat, C.
Grillet, T.F. Krauss, C. Karnutsch, R.C. McPhedran, B.J. Eggleton

An Implicit High-Order Complex Envelope Unconditionally Stable Algorithm for the

Time-Dependent Maxwell's EQUALIONS...........coci ittt e sre et sneera e 693
Shugi Chen, Lin Han, Weiping Zang, Axel SchAulzgen, Jianguo Tian, Jerome V. Moloney, Nasser
Peyghambarian

Gallium Phosphide Photonic Crystal Nanocavities in the Visible..............cccooviiiiiii e, 695

Kelley Rivoire, Andrei Faraon, Jelena Vuckovic

ULTRAFAST WAVEFORM MEASUREMENT |

Quasi-Phasematched Materials for Ultrafast Optical Applications ..........cccoovvvveiveicie s 697
M. M. Fejer

Single Measurement Retrieval of Amplitude and Phase of Wide Temporal Window Optical
Waveforms using Dual-Quadrature Spectral INterferomMetry ........ccocooeiiiiiiiiiiieiie e 699
V.R. Supradeepa, D.E. Leaird, A.M. Weiner

High-Resolution Spectral-Shearing INterferomMetry...... ..o e 701
Hitoshi Tomita, Hajime Nishioka

Direct Spectral Phase Retrieval of Ultrashort Pulses by Double One-Dimensional
F AT (ool g =1 P LT I I = o= SRS 703
Chen-Shao Hsu, Shih-Lull Lin, Shang-Da Yang, Chen-Bin Huang, Houxun Miao, Andrew. M. Weiner

Optical Frequency Comb Characterization via Spectral Shearing Interferometry in an A-
o I N BT F =T T o S 705
H. Miao, C.-B. Huang, D.E. Leaird, C. Langrock, M.M. Fejer, A.M. Weiner

BANDGAP ENGINEERING OF EMERGING MATERIALS

Conductivity of Nanoporous InP Membranes Investigated using Terahertz Spectroscopy.........c.cc.e..... 707
S. K. E. Merchant, J. Lloyd-Hughes, P. Parkinson, L. M. Herz, M. B. Johnston

Improving Extraction Efficiency of 111-Nitride LEDs using In Situ Silane Treatment ...........cc.cccceeene. 709
Taeil Jung, L. Lee, P.C Ku

Growth of GaNSb Alloy on the N-Rich Side by Metal-Organic Vapor Phase Epitaxy..........c.ccooevvvevnenenn, 711

Se-Hoon Moon, Hyung-A Do, Sang-Wan Ryu

ELECTRO-OPTIC SENSOR 11

Multi-Wavelength Electro-Optic Pulse CharacCterization ..........c..ccoeveieiiiieieeieeiecie e 713
L. Ji, W. R. Donaldson, T. Y. Hsiang

Single-Shot, Electro-Optic Measurements at 10 GHz with a Dynamic Range of 2400:1.......c..cccccovevnnee. 715
W. R. Donaldson, J. R. Marciante, R. G. Roides

A New Scanning Heterodyne Interferometer Scheme for Simultaneous Mapping of
Topography and Effective Local Reflection Coefficient of a Surface...........ccocooveiieniniicicnicee 717
Kang Hyuk Kwon, Bong Soo Kim, Kyuman Cho



An Optoelectromechanical Light SENSOr at 1.55 UM .......ccccciiiiiiiiiiiiieiie e 719
Jack Kohoutek, O. Gokalp Memis, Hooman Mohseni

Compact Carbon Monoxide Sensor Using a Continuously Tunable 2.3 um Single-Mode
WCSEL .ottt sttt b et bt bR bR bt Ee bR bt Ee b et e R b et e R e b e Rt e bt et te e ene et 721
J. Chen, A. Hangauer, R. Strzoda, M. Ortsiefer, M. Fleischer, M.-C. Amann

The Compensation Method for Thermal Bias of RiNg LaSEr GYI0 .......ccccccveiiieiiciienicie e 723
Hong Woon Seon, Lee Kyeong Soo, Paik Bok Soo, Han Jeong Youp, Son Seong Hyun

FIBER LASERS AND AMPLIFIERS |

Scaling Limits of High Average POWEr FIDEr LaSErS .......ccoiviieiieiieieee s sie s eee ettt 725
Jay W. Dawson, Michael J. Messerly, Raymond J. Beach, Miroslav Y. Shverdin, Eddy A. Stappaerts,
Arun K. Sridharan, Paul H. Pax, John E. Heebner, Craig W. Siders, C.P.J. Barty

High Power Single-Frequency Photonic Crystal Fiber Amplifier
/A R R AR R AR R R R Rt E Rt n e 727

Thulium-Doped Fiber Lasers: Providing Eye-Safer High Power OUtpUL..........ccccooiiiiiniiiienccec 728
Scott Christensen, Gavin Frith, Bryce Samson

NOVEL APPLICATIONS IN NONLINEAR OPTICS

Slow Light Linear and Nonlinear Devices: Figures 0f MErit ..........ccooiiiiiiiiiiiiics e 730
Jacob B Khurgin

Single Tunable Optical Delay for Dual-Channel Independent Operation ...........cccccvveveeievenesesesescnennns 731
Pegah Seddighian, Lawrence R. Chen

Stimulated Supercontinuum Generation: Acceleration, Stabilization and Control.............c.ccoccoevvvinnen, 733
D. R. Solli, C. Ropers, B. Jalali

Analog-to-Digital Conversion Exploiting XGM in SOA-based Modular BIOCKS..........cc.ccooeiiiriiiicnnnns 735

M. Scaffardi, E. Lazzeri, F. Fresi, L. Poti, A. Bogoni

Impact lonization in InSb Studied by THz-Pump-THz Probe SPectroSCOPY .......cccccverererereriesieeieereenns 737
Matthias C. Hoffmann, Janos Hebling, Harold Y. Hwang, Ka-Lo Yeh, Keith A. Nelson

NEXT-GENERATION NETWORKING AND TECHNOLOGIES

Optical Buffer Memory with Shift Register Function using 1.55-um Polarization Bistable

T. Katayama, T. Ooi, H. Kawaguchi

The Role of Optical Technology in Next Generation NetWOrks ..........cccoeiviieviviiin e 741
Andreas Gladisch

Low-Latency Nonlinear Fiber-Based Approach for Data Encryption and Anti-Jamming in
OPTICAT NETWOTK ...ttt bbbttt b bbbt b et eb s 743
Mable P. Fok, Paul R. Prucnal

Quantum Communication Experiments using Telecom-Band Entangled Photons .............c.ccocoveienenn. 745
Hiroki Takcsuc, Toshimori Honjo



CASCADE LASERS

High-Temperature Interband Cascade Lasers Emitting in the 2.9-4.2 um Wavelength

J.R. Lindle, C. S. Kim, M. Kim, W. W. Bewley, C. L. Canedy, I. Vurgaftman, J. R. Meyer

Interband Cascade Lasers with Separate-Confinement LAYers .........ccccooeiiiiiiiiiieieiese e 749
Zhaobing Tian, Robert Hinkey, F. Zhao, Rui Q. Yang, Kamjou Mansour, Cory J. Hill

High Performance Room Temperature Quantum Cascade Lasers Based on Three-Phonon-

o aF= T Lot B T=T o o] o 1N ] F= 1 o) o PSS 751
Qi Jie Wang, Christian Pflugl, Tadataka Edamura, Hirofumi Kan, Federico Capasso
High Power ~ 6.1um Quantum Cascade Laser by MOCVD ........cccocviiiviiiieie e 753

X.J. Wang, J.Y. Fan, C. G. Shi, R. Ceballos

Stability of Self-Induced Transparency Modelocking as System Parameters Vary.........c.ccccoocvevnoenennn 755
Muhammad A. Talukder, Curtis R. Menyuk

QUANTUM NANOSTRUCTURES

Multi-Layered CdSe/ZnS/CdSe Heteronanocrystals to Generate and Tune White Light ...........c........... 757
Sedat Nizamoglu, Evren Mutlugun, Tuncay Ozel, Hilmi Volkan Demir, Sameer Sapra, Nikolai
Gaponik, Alexander Eychmiller

Observation of Efficient Fflrster Energy Transfer at 1.5 um Through Temperature-Tuning
of Monodisperse QUANTUM DOt SOLIAS........cccciiiiiieiiceiee e sr e re e e srees 759
R.Bose, J. Mcmillan, J. Gao, K. Rickey, C. Chen, D.V. Talapin, C. B. Murray, C.W. Wong

Physics and Applications of Intersubband Transitions in a Patterned Inverse Quantum
101N - PSS 761
V. B. Verma, V. C. Elarde, J. J. Coleman

Photocurrent Imaging of the Potential Profiles in a Graphene Transistor..........ccccocvvvveecenenene e s, 763
Fengnian Xia, Thomas Mueller, Phaedon Avouris

ULTRAFAST WAVEFORM MEASURMENT 11

Ultrafast Optical Beam Deflection in a Planar Waveguide for High Dynamic Range
Recording at PicoSeCONd RESOIUTION.........cciiiiiiiiieieiere ettt 765
Chris H. Sarantos, John E. Heebner

Full Characterization of Picosecond Pulses by Phase Reconstruction using Optical
Ultrafast Differentiation (PROUD) ..........ccciiiiiiiiicie sttt st sa et et sbestesnnenee e e e 767
Fangxin Li, Yongwoo Park , José Azafia

Photonic Time Stretch Enhanced ReCOrding SCOPE.........civiiriiierieriiresiesesesteseeeesie e sie e sre e eseeseenee s 769
Shalabh Gupta, Bahram Jalali

Atomic-Scale Time and Space Resolution of THz Frequency Acoustic Waves ...........ccccoevveneinencennen, 771
Evan J. Reed, Michael R. Armstrong, Ki-Yong Kim, James H. Glownia

Control and Characterization of a 10 GHz Optical Frequency Comb Generator at 1.55 um.................. 773
Shijun Xiao, Leo Hollberg, Scott A. Diddams



HIGH POWER LASER

Power Scaling of Ti:Sapphire Amplifiers: Design of a High Average Power Femto-

PETAWATE LLASEE ... eeeiiitiei ettt et e ettt e et e e s et b e e e e eabee e e sbaee e s ebbeeeaaataeeesabeeeeatbeeeaaateeeeaabaeeeaatbeeeaaes 775
A.J. Bayramian, J.P. Armstrong, G.K. Beer, R.W. Campbell, R.R. Cross, A.C. Erlandson, B.L.
Freitas, R.A. Kent, J.A. Menapace, W.A. Molander, K.1. Schaffers, C.W. Siders, S.B. Sutton, J.B.
Tassano, S. Telford, C.A. Ebbers, J.A. Caird , C.P.J. Barty

High Energy, Diode-Pumped Yb-Doped Solid-State Lasers for Inertial Fusion Drivers............cccoceeue. 777
J. Kawanaka, S. J. Pearce, R. Yasuhara, T. Kawashima, H. Kan

Bandwidth Enhancement of Optical Parametric Chirped-Pulse Amplification by

Temporally Delayed TWin PUMP BEAMS........ccciiiiiiieiicieiise ettt sne et e e 779
K. Yamakawa, M. Aoyama, Y. Akahane, K. Tsuji, K. Ogawa, T. Harimoto, J. Kawanaka, H. Nishioka,
M. Fujita

Cs Atomic Laser Pumped by Dissociation 0f an EXCIMEr.........c.ccccvveiieiinieie it seseenae s 781

Jason D. Readle, Clark J. Wagner, Joseph T. Verdeyen, David L. Carroll, J. Gary Eden

FIBER LASERS AND AMPLIFIERS 11

Electronic Phasing of High Power Fiber AMpPlifier Arrays........ccccooieieiiniie i 783
T. M. Shay, J. T. Baker, C. A. Robin, C. Vergien, C. Zerinque, David Gallant, Anthony D. Sanchez,
D. Pilkingto , Chunte A. Lu, J. Bronder

The Use of Higher Order Modes in Fiber AMPLIfIers ... 785
C. Headley, S. Ramachandran, J. Phillips, K. Brar, S. Ghalmi, M.F. Yan, J.W. Nicholson, P.W. Wisk,
D. Trevor, J. Fleming, E. Monberg, F. Dimarcello, R.S. Windeler, J.M. Fini, D. J. DiGiovanni

THZ PARAMETRIC GENERATION

Generation of INteNse THZ PUISES IN ZNTE ...viiiiciiice ettt neenee e 787
L Razzari, G Sharma, F. Su, A. Ayesheshim, F Blanchard, M Reid, H.-C. Bandulet, R Morandotti, J-
C Keiffer, T Ozaki, H Teidje, H K Haugen, F Hegmann

Nonlinear Power Dependence for Efficient THz Generation from InGaN/GaN Multiple
QUANTUIM WVETIS ...ttt sttt ettt bbbt ek e st e s e st et e b ebeebeene e s ee e e be st ebeebeaneeneennennes 788
Xiaodong Mu, Yujie J. Ding, Ronald A. Arif, Muhammad Jamil, Nelson Tansu

Injection-seeded THz Wave Parametric Generator using Microchip Nd:YAG LaSer ........c.ccccceevevvernenn. 790
Shin’ichiro Hayashi

High-Power THz Pulses Based on Difference-Frequency Generation ..........c.ccccovevevenenesesinsieeveesennens 792
Yi Jiang, Yujie J. Ding

RADIO OVER FIBER, HYBRID WIRELESS/OPTICAL

Hybrid Wireless-Optical Broadband Access NETWOIKS ..........ccvcviiiiiiiiie i 794
Biswanath Mukherjee

Experimental Demonstration of a Digital Maximum Likelihood based Feedforward
Carrier Recovery Scheme for Phase-Modulated Radio-over-Fibre Links..........cccccoooiviiiininiiecicncneins 796
Neil Guerrero Gonzalez ,Darko Zibar, Xianbin Xu, ldelfonso Tafur Monroy



8x2.5-Gbl/s, 60-GHz Radio-over-Fiber Access Network with 125-km Extended Reach Using

Remote Optical Carrier SUPPIESSION .......ciiiiiiirieiiterieesie ettt b et b e bt bbb eb e e 798
Yu-Ting Hsueh, Hung-Chang Chien, Zhensheng Jia, Arshad Chowdhury, Jianjun Yu, Gee-Kung
Chang

NOVEL QUANTUM CASCADE LASERS

Injectorless Quantum Cascade Laser with very Low Voltage-Defect Grown by Metal-
Organic Chemical Vapor DEPOSITION. .........cciiiiiiiiieiieieie ettt ettt se bbbt enee e 800
Dibyendu Dey, Wei Wu, Omer Gokalp Memis, Hooman Mohseni

A Compact Four-Wavelength Quantum Cascade Laser SOUICE.........c.ccceveieieresieiieieene e sresesreeeeseenee s 802
Fatima Toor, Scott S. Howard, Claire F. Gmachl, Deborah L. Sivco

Surface-Plasmon Distributed-Feedback Mid-Infrared Quantum Cascade Lasers Based on

Hybrid Plasmon/Air-GUIAed MOAES...........cccoviiiiieeieiise s ee et e et estesresreaneeneeeeeenes 804
A. Bousseksou, Y. Chassagneux, R. Colombelli, A. Babuty, Y. De Wilde, C. Sirtori, G. Patriarche, G.
Beaudoin, I. Sagnes

Electrical Derivative Measurement of Quantum Cascade Lasers (QCLS)......cccccuvererereriesnseseeriereeneenns 806
Dingkai Guo, Xing Chen, Liwei Cheng, Aurelius Graninger, Fow-sen Choa

Merging THz Quantum Cascade Lasers with Telecom and Microwave Technologies...........c.ccccccvrenee. 808
Stefano Barbieri, Carlo Sirtori, Sukhdeep Dhillon

NANOPHOTONIC INTEGRATION

Status and Prospects of Integrated NanOPhOTONICS..........coiiiiiiiiiiiice e 810
Lars Thylen

Thin-Film Interference Effect in Scattering Loss of High-Index-Contrast Planar

LTAT Y=o U T [T RS 812
J. H. Schmid, A. Delége, J. Lapointe, B. Lamontagne, S. Janz, P. Cheben, A. Densmore, D.-X. Xu, K.
P. Yap

Critical Coupling and Flatband Engineering in Multimode Photonic Crystal Waveguides.................... 814
0. Khayam, H. Benisty, H. Kurt, C. Cambournac

Scheme for In-Plane Pumping of a Photonic Crystal Heterostructure Cavity ..........cccoccocvvivvvviveivcrernennn, 816
Amin Khorshidahmad, Andrew G. Kirk

Spectral Trimming of Fano Reflectors on Silicon and Glass SUDSTrates...........ccoovvvieienieniesieieeee e 818
Hongjun Yang, Santhad Chuwongin, Li Chen, Zexuan Qiang, Weidong Zhou, Huiging Pang,
Zhengiang Ma

ULTRAFAST PULSE PROCESSING |

Fast Photonic Temporal Differentiator Based on Fiber Mach-Zehnder Interferometer ..........c.cccocoen... 820
Radan Slavik, David Krmaik, Youngwoo Park, Jose Azana

360 Gh/s Data Modulation With Dispersion Precompensation Using Optical Arbitrary
TN A=l 0] § AN =T aT=T o LT o PSS 822
David J. Geisler, Nicolas K. Fontaine, Ryan P. Scott, J. P. Heritage, K. Okamoto, S. J. B. Yoo



Spectral Line-by-Line Pulse Shaping of Enhanced Number of Frequency Comb Lines
using a 2-D VIPA Grating PUISE SNAPEK .........cuiiiiiiiiieer e 824
V.R. Supradeepa, Chen-bin Huang, D.E. Leaird, A.M. Weiner

SOFT X-RAY IMAGING

0] 10 & VY [ To] 0 olo] o) OSSR UPURTPI 826
David Attwood, Peter Fischer, Erik Anderson, Carolyn Larabell, Mark LeGros, Paulo Monteiro,
Weilun Chao, Anne Sakdinawat, Brooke Mesler

Spatial Resolution and Feature Size Determination in Extreme Ultraviolet Microscope
g F: 1oL S TP PRSPPI 828
M.C. Marconi, P.W. Wachulak, F. Brizuela, C.A. Brewer, R. Bartels, C.S. Menoni, J.J. Rocca

Recent Developments in Soft X-ray Laser Sources and Applications ..........ccccveveverevenieniesesesseere e 830
James Dunn
Optical Amplification of the OFI Rare-Gas Excimers in the Vacuum Ultraviolet..............cc.cccovevveennenn. 832

Masanori Kaku, Shinya Harano, Shunsuke Touge, Masahito Katto, Atsushi Yokotani, Shoichi
Kubodera, Noriaki Miyanaga, Kunioki Mima

SOLID STATE LASERSI|

330-W, 1030-nm Coherent LADAR Transmitter with a 4-kHz Linewidth.........c..cccoovviiiiiicie i, 834
T. O. Clatterbuck, M. T. Cashen, D. M. Filgas, M. J. Klotz, V. V. Shkunov, J. P. Bulot, D. A.
Rockwell

Efficient Ultrashort-Pulse Generation of Yb:YAG Laser Overcoming the Fluorescence

Spectrum Limit by using Nonlinear MediUm .........c.ociiiiiiii e 836
Shinichi Matsubara, Masaki Takama, Masahiro Inoue, Sakae Kawato
Proton Implanted Nd:YAG Channel Waveguide LaSErsS ........ccccucieiiiiiiieiiseseeie e e 838

E. Flores-Romero, G. V. Vazquez, H. Marquez, R. Rangel-Rojo, J. Rickards, R. Trejo-Luna

1213nm Semiconductor Disk Laser Pumping of a Tm3+-doped Tellurite Glass Laser...........c.ccccveevennen. 840
S. Vetter, S. Calvez, M.D. Dawson

SILICON AND POLYMER NONLINEAR OPTICS

Improved Efficiency of Silicon Raman Lasers with Tapered Waveguides..........cccceveverivviviveivcnicresenns 842
Mohammadreza Khorasaninejad, Hassan Kaatuzian, Simarjeet Singh Saini

Ultrafast Integrated Optics in Silicon-Polymer Waveguides.............cocoiiriiniiiieseescees 844
N/A

Transient Polarization Measurement Using Two-Photon Absorption of Si-APD and Its
Application to Wavelength Chirping MeasUremMENT ...........cccooiiiiiiiiiiiee et 846
Toshiaki Kagawa

RADIO OVER FIBER SYSTEMS

RAAIO OVEE FIDIE SYSTEIMS ...ttt e b et bbb e e b e bt b e b e bt e be e e e b e 848
A. J. Seeds



SEMICONDUCTOR AMPLIFIERS AND SB-BASED LASERS

High-Power Single-Mode Laser Diode with Tapered AMpPHTIers ..o 850
R.M. Lammert, M.L. Osowski, V.C. Elarde, S.W. Oh, P.T. Rudy, W. Hu, T. Stakelon, L. Vaissie, J.E.
Ungar

Noise Figure of a Packaged, High-Power Slab-Coupled Optical Waveguide Amplifier
L1010 ISR 852
William Loh, Jason J. Plant, Frederick J. O’Donnell, Paul W. Juodawlkis

Optically Pumped (AlGaln)(AsSb) Semiconductor Disk Laser Employing a Dual-Chip
(O Y/ YRS 854
B. Rdsener, N. Schulz, M. Rattunde, R. Moser, C. Manz, K. Kéhler, J. Wagner

Advances in the Development of the GaSb-based Laser Diodes Operating within Spectra
LA T0 oY e T oSS 856
G. Belenky, L. Shterengas, G. Kipshidze, T. Hosoda,S. Suchalkin

ULTRAFAST PULSE PROCESSING 1

Advanced Vector Polarization Shaping and Applications of Ultrafast Laser PulSes............cc.ccoccovinnnne 858
Philip Schlup, Omid Masihzadeh, David Kupka, Randy A. Bartels

Experimental All-Fiber Single-Device Second-Order Temporal Differentiator ............ccoccocvviieiinennenn 860
Luis M. Rivas, Yongwoo Park, Jose Azana, Sylvain Boudreau, Sophie Larochelle, Luis M. Rivas,
Alejandro Carballar

Demonstration of a Programmable All-Fibre Optical Pulse Shaper Exploiting a Single LC-
FBG as Pre- and Post-DiSPersive IMEAIUM.........c.oiiiiiii ettt et st e 862
Antonio Malacarne, Saju Thomas, Francesco Fresi, Luca Poti, Antonella Bogoni, José Azafia

ULTRAFAST X-RAY

Dynamic Imaging of Femtosecond Laser Ablation Plume by using Laser-Generated Soft
KARAY ettt h e E R R R R R R R R R R R R R e R R Rt R R n et 864
Katsuya Oguri, Yasuaki Okano, Tadashi Nishikawa, Hidetoshi Nakano

High-Order Harmonic Generation from Fullerene Plasma..........cccccooviiviiiieiisiesiece e 866
T. Ozaki, R. A. Ganeev, L. B. Elouga Bom, J. Abdul-Hadi

Coherent Optical Phonons in CdTe(111) Crystal Studied by using Femtosecond Time-

Resolved Reflectivity Measurement and X-ray Diffraction............cccooeviiiiiiiinicic e 868
K. G. Nakamura, S. Ishii, S. Ishitsu, M. Shiokawa, H. Takahashi, K. Dharmalingam, K. Ishioka, M.
Kitajima

SOLID STATE LASERS 11

Embedded-Mirror Side Pumping of Double-Clad Fiber Lasers and Amplifiers .........c.ccccooviiiiencnnn 870
Sean W. Moore, Jeffrey P. Koplow, Dahv A.V. Kliner, Andrea Hansen, Georg Wien

Coherent Combining of Fiber Arrays Using Passive PhaSing........ccccccoviiiiiiiiieiiecieicse e seseesie s 872
Sami A. Shakir



NONLINEAR OPTICAL EFFECTS AND DEVICES

Controlled X Wave Formation in Bulk Quadratic and Cubic Nonlinear Media ............cccccoovvvveierennnnns 874
M. Clerici, O. Jedrkiewicz, D. Faccio, A. Averchi, A. Lotti, E. Rubino, G. Valiulis, Tartara, V.
Degiorgio, A. Couairon, M. Kolesik, P. Di Trapani

Parabolic Pulse Generation in Gain-Guided Optical Fibers with Nonlinearity ............cccoocveniivcnennne, 876
Chenji Gu, Boaz Ilan, Jay E. Sharping

Fiber-Guided Seeding of Narrow Bandwidth, Sub-Nanosecond Optical Parametric Pulse
GENETALION 1N PPLIN ..ottt ettt bbbt et b bbb bbb b st et e b st et b ne e 878
Matthew D. Cocuzzi, Charles D. Phelps, Kenneth L. Schepler

Quasi-Phase-Matched Continuous Wave Second-Harmonic Generation in Periodically
Intermixed GaAs/AIGaAs Superlattice WavegUIES............cccviviiiieiiee et 880
S. J. Wagner, B. M. Holmes, U. Younis, A. S. Helmy, D. C. Hutchings, J. S. Aitchison

Enhanced Second Harmonic Generation in Ridge Bragg Reflection Waveguide .............ccccovviinenne, 882
Payam Abolghasem, Bhavin J. Bijlani, Amr S. Helmy

FREE SPACE AND SHORT REACH NETWORKS

Coding for Free-Space Optical COMMUNICALIONS...........ccoviiiiiiiiiiee e 884
Ivan B. Djordjevic

Experimental Emulation of Air-to-Space Laser Communication LinksS.........c.ccoceiiiiiiininiiienc 886
Jeffrey M. Roth, Robert J. Murphy, William E. Wilcox, Ross A. Conrad

High-Speed and High-Power GaN-Based Cascade Green Light Emitting Diode Arrays for
IN-car Data COMIMUNICALION .......coviiiiiiiiiisi ettt bbbt b bbbttt e e 888
J.-W. Shi, P.-Yu. Chen, C.-C. Chen, S.-H. Guol

HIGH POWER AND SINGLE-MODE SEMICONDUCTOR LASERS

New Perspectives on High Power Single-Mode GaAs-based PUMP LaSErs........ccccevevervivieseseereereenienns 890
Mauro Bettiati
Widely-Tunable 30mW Laser Source with Sub-500kHz Linewidth Using DFB Array.........c.cc.cccvvenieiene 892

G.W. Yoffe, S.Y. Zou, S.A. Rishton, R.W. Olson, M.A. Emanuel, B. Pezeshki

Ultra-High Power, Low RIN and Narrow Linewidth Lasers for 1550nm DWDM 100km
Long-Haul FIDEr OPLIC LINK .....ouiiiiiiiie ettt bbb bbb 894
Jia-Sheng Huang, Hanh Lu, Hui Su

Hard-Soldered InGaAsP Single-Emitter Diode Lasers on CTE-Matched Heatsinks Deliver
RECOIT POWEN ...ttt ettt bbbt st bt o8 e b bR bt e st bt e st bt b n et et n et et neann 896
Paul Leisher, Damian Wise, Kirk Price, Weimin Dong, Mike Grimshaw, Steve Patterson

Experimental Observation of the Effect of Laser Standing Wave Pattern on the

Catastrophic Optical Mirror Damage Threshold for High-Power Single Mode Laser

3o [T SRS 898
M. Silver, S. Hill, G. Masterton, S. D. McDougall

Author Index





