2011 IEEE Winter Topicals

(WTM 2011)

Keystone, Colorado, USA
10 -12 January 2011

I E E E IEEE Catalog Number: CFP11WTM-PRT
4 ISBN: 978-1-4244-8428-7



TABLE OF CONTENTS

LOW DIMENSIONAL NANOSTRUCTURES & SUB-WAVELENGTH PHOTONICS

TuAl. PLASMONIC 1

Nanophotonics for Energy Applications: Thermal Rectification and Solar Cell Light Trapping .......cc.ccccveevireneinnne 1
Shanhui Fan, Zongfu Yu, Aaswath Raman, Clayton R. Otey, Wah Tung Lau

Spontaneous Emission Enhancement using Hyperbolic MetamaterialS ..........c.cocoveviiiiiiiieii e 3
Harish N. S. Krishnamoorthy, Zubin Jacob, Evgenii Narimanov, llona Kretzschmar, Vinod M. Menon

Plasmonic Low Pass Filter by Nano Rods Embedded in Metal-Insolator-Metal Waveguides.............cccccoovveniiinciennns 5
A. T. Moghadam, S. A. Mirtaheri, M.S. Abrishamian

Subwavelength Plasmonic Apertured Waveguides for Integrated Photonics Applications ...........cccccevviiviencieneinenne. 7

Olena Lopatiuk-Tirpak, Jichi Ma, Sasan Fathpour

Tua2. PLASMONIC NANOLASERS

Metal-Cavity Surface-Emitting MIiCrO/NANOIASEIS .........oviiiiiiiiieie ettt sttt neereenea 9
Shun Lien Chuang, Chien-Yao Lu, Shu-Wei Chang, Tim D. Germann, Udo W. Pohl, Dieter Bimberg

Fabrication Approaches for Metallo-DieleCtric NANOIASEIS........c.coieiiieiiiiiiie et 11
Maziar P. Nezhad, Aleksandar Simic, Olesya Bondarenko, Qing Gu, Jin Lee, Mercedeh

Integrated HYDBrid NaNOPROTONICS.........coiiiiii bbb bbbt bbbt e neane s 13

V. J. Sorger, R. F. Oulton, T. Zentgraf, R. Ma, Z. Ye, R. Ma, X. Zhang
CW Operation of a Subwavelength Metal-Semiconductor Nanolaser at Record High Temperature

(0T o lC g = (- Tod v L ] 1] o o OO 15
K.Ding, Z. Liu, L. Yin, M.T. Hill, J. H. Marel, P. J. van Veldhoven, R. Noetzel, C. Z. Ning

High Temperature Under EIeCtrical INJECTION .......cc.oviiiiiiii ettt N/A
N/A

Tua3. SINGLE QUANTUM DOT EMITTERS

Quantum Dot-Nanocavity Devices for INformation ProCeSSiNG.........coeiiiiirieneieieiseee et 17
Jelena Vuckovic , Kelley Rivoire, Arka Majumdar, Erik Kim, Sonia Buckley, Pierre Petroff

Photon Antibunching from a Single Lithographically Defined InGaAs/GaAs Quantum Dot ..........c..ccoceveveriericnennn, 19
N/A

Electrically Driven Single/Entangled Photon Sources Based on Singe Quantum Dot RCLEDS...........c.ccoccveiiiiinnne 21

Erik Stock, Anatol Lochmann, Waldemar Unrau, Andrei Schliwa, Askhat K. Bakarov, I. Aleksandr, Toropov, llia A.
Derebezov, Vladimir Haisler, Dieter Bimberg

TuA4. NANOWIRES (JOINT SESSION WITH PMIA)

InGaN Nanowires on Silicon: Material Characteristics and Device AppliCatioNS ............ccocivereiiiinienicie e 23
P. Bhattacharya, W. Guo, M. Zhang, J. Heo, A. Das, M. Jankowski

Ultracompact Silicon Nanowire Circuits for Optical Communication and Optical SENSiNg...........ccccoeirierieieniennns 25
Daoxin Dai, Sailing He

N ETaTo] o 1] Fo U =TT 3o T I |1 ToT o OSSPSR 27
Connie Chang-Hasnain, Roger Chen, Thai-Truong D. Tran, Kar Wei Ng, Wai Son Ko

GaN Nanorods for Improved Light Emitting Diode PErformance...........ccoiiiiiiiiiiiiiisre e 29

Ting-Wei Yeh, Lawrence Stewart, Hyung-Joon Chu, P. Daniel Dapkus

WAL QUANTUM DOTS

Toward Uniform and High Optical Quality Site-Controlled QUantum DOtS .........cccceiiiiiiineieie e 31
K. Y. Cheng, Chien-Chia Cheng



Quantum Dot Active Regions Based on Diblock Copolymer Nanopatterning and Selective MOCVD

L€ 011171 o PSSO USRS 33
L. J. Mawsta, J. H. Parka, Y. Huanga, J. Kircha, T. Kim, C.C. Liub, P. F. Nealeyb, T. F. Kuechb, Y. Sinc, B. Foran

Selective Area Epitaxy of Ultra-High Density InGaN Based QUantum DOtS..........cccoeiiirereneiieiieese e 35
Guangyu Liu, Hongping Zhao, Jing Zhang, Joo-Hyung Park, Luke J. Mawst, Nelson Tansu

Selective Growth of Site-Controlled QUANTUM DOtS .........c.cciiiiiiiiiiiiiei ettt st re e sresaens 37

N. Gogneau, B. Fain, L. Le Gratiet, G. Patriarche, L. Largeau, G. Beaudoin, C. Ulysse, D. Elvira, R. Braive, A.
Beveratos, I. Robert-Philip, I. Sagnes

Mode-Locked QUANTUM DOt LASEIS......c.ciiiieiiciriite ettt st te e st e s ae e saeste et e s ae e seesbeenbesbeeeesbeentesbeeeesteenbesaeesns 39
G. Fiol, D. Arsenijevic, H. Schmeckebier, C. Meuer, S. Mikhrin, D. Livshits, D. Bimberg

Double Tunneling-Injection Quantum Dot Laser: Temperature-Stable, High-Power, and High-Speed

(@10 1:] -1 4 o] o FH OSSPSR 41
Levon V. Asryan

Quantum-Dot Based Quantum Cascade Lasers: Arguments iN FAVOK ...........cocoieiiiiiineneieeeeesie e 43
R. A. Suris, I. A. Dmitriev

Bio-Inspired Infrared Retina with Nanoscale Quantum Dots and Type 11 Superlattices...........cccoeoiiiiiiieicinene 45

Sanjay Krishna

WAS3. NANOPILLAR QUANTUM DOT EMITTERS

High Performance InGaN/GaN Dot-in-a-Wire Light Emitting Diodes 0N Si(111)......ccccooiiiiiiiineiininerese e 47
Z. Mi, H. P. T. Nguyen, S. Zhang, K. Cui, X. Han
Physics of Micropillars with Quantum Dots - Growth, Patterning, and SPeCtroSCOPY.........covvvvvevrerereerseineeneenas 49

S. Reitzenstein, S. Minch, T. Heindel, F. Albert, C. Kistner, A. Rahimi-Iman, C. Schneider, A. Léffler, S. Hofling,
L.Worschech, A. Forchel, I. V. Ponomarev, T. L. Reinecke

Colloidal Quantum Dot Based PhOtONIC DEVICES ........cciiieiiiiiiieiie ittt ste ettt te e sseesae e e s e sbaesesteessessaensesreans 51
Nicky Okoye, David Goldberg, Saima Husaini, Yaakov Fein, Vinod M. Menon

WA4. PLASMONICS 11

Self-Assembled Plasmonic Nonoparticle Clusters: New Building Blocks for Metamaterials and Their

OPTICAL PFOPEITIES ...ttt bbbt a bbbtk e b e e R £ e b £ e b e e bt e b e b e e e s b e e eh e ekt e b e ebe st et e s e e neebeabe e 53
Jonathan Fan, Chihhui Wu, Kui Bao, Rizia Bardhan, Jiming Bao, Vinothan, Manoharan, Naomi Halas, Peter
Nordlander, Gennady Shvets, Federico Capasso

Optical Stub Filter by Plasmonic Nanorod WavegUIE...........c.cuceieiiiiiiiii ettt re s sre v 55
A.T. Moghadam, M.S. Abrishamian, S.A. Mirtaheri

Plasmonic Nanostructure Embedded within Photoactive Layer for Enhanced Power Conversion

Efficiency of OrganiC SOIAr CellS...... ...ttt bbbt 57
Chung-How Poh, Glenn Bryant, Xiao-Jing, Chung-Kiak Poh

Tunable Multi-wavelength Source based on a Nested Heterostructure Photonic Crystal Cavity..........cc.ccoceveieiencne. 59
Amin Khorshidahmad, Andrew G. Kirk

Aligned Silicon Nanowire Arrays for Achieving Black Nonreflecting Silicon Surface............cccovviniiiiiiicinienns 61

Yung-Jr Hung, Kai-Chung Wu, San-Liang Lee, Yen-Ting Pan

MB1. OPTOFLUIDIC BLOSENSING

Opto-Fluidic Detection System Enabling Sophisticated Point-of-Care DiagnostiCs...........ccoovvereriiieiinieneieneeeeine 63
Peter Kiesel, Markus Beck, Joerg Martini, Noble Johnson, Malte Huck

Improving the Performance of Label-Free OptiCal BIOSENSOIS ..........cceviieiiieitiriiieeet ettt e e asss e snens 65
Andrea M. Armani, Heather K. Hunt

Nondestructive Optical Assay Method for Nanoscale Biological Particles in Solution............c.ccccooevninnciincicnn 67
Samuel J. Dickerson, Steven P. Levitan, Donald M. Chiarulli

Resonant Vibrations of Surface-Supported Microdroplets: An Optical Spectroscopy Study.........cccoovoereienciencnnene 69
Alexandr Jonas, Yasin Karadag, Ibrahim Kucukkara, Nevin Tasaltin, Alper Kiraz

An Optofluidic Approach to Miniature FIOW CYTOMETIY ........c.coviiiiieiiieiiice ettt sre s 71

Xiaole Mao, Steven Sz-Chin Lin, Ahmad Ahsan Nawaz, Michael Lapsley, Tony Jun Huang



MB2. OPTOFLUIDIC DEVICES |

Liquid-Core Waveguide Based OPLOfIUITICS ..........ooiiiiiiiiii et 72
Philip Measor, Mikhail I. Rudenko, Aiging Chen, Evan J. Lunt, Brian S. Philips, Aaron R. Hawkins, Holger
Schmidt

Liquid Core Waveguides by UV Modification of Nanoporous POIYMET ..........c.cccereiiiiiiiiiiiice e 73
Mads Brgkner Christiansen, Nimi Gopalakrishnan, Kaushal. S. Saga, Anton Berthold, Sokol Ndoni, Anders
Kristensen

Optofluidic Microchip with VCSELSs and Edge Emitting LaSer SOUFCES ........cccciuerririiiiiene et 75
Ansas M. Kasten*, Joshua D. Tice, John P. Eichorst, Brian R. Dorvel, Paul J. A. Kenis, Kent D. Choquette

Low Refractive PTFE Based Polymers - A Suitable Material for Combined Microfluidics and Optics...................... 77
N/A

MB3. OPTOFLUIDIC MANIPULATION AND BLOSENSING

Manipulating Nano-and Microparticles Using Optical Forces From Surface Plasmons and Silicon

LY L To] o] =0 g F= (o] OSSR 79
Kenneth B. Crozier

Nanomanipulation using Silicon Nitride Photonic Crystal RESONATOIS..........c.ccoceiviiieiiiiisesie e 81
Yih-Fan Chena, Xavier Serey, Sudeep Mandal, David Erickson

Electrokinetic Control and Formation of Nanoparticle Array in a Multilayer, Nanofluidic Device.............cccccoeinene. 83
H. Matthew Chen, Lin Pang, Yeshaiahu Fainman

Opto-Nanofluidic Biosensing and Manipulation Using Nanoholes in Metal Films ... 85
Reuven Gordon

Benefits of Differential Detection for NanOPIaSMONICS. .........c.coiiiiiiiiiestie e 87

Joanna Ptasinski, Lin Pang, Pang Sun, Boris Slutsky, Yeshaiahu Fainman

TuBl1. OPTOFLUIDIC IMAGING

High Resolution Imaging of Cell Adhesion Activity Using Photonic Crystal Biosensor Surfaces ............ccccoveevnienae 89
Anja Kohl, Erich Lidstone, Vikram Chaudhery, Brian T. Cunningham

Stereoscopic Optofluidic ON-Chip MICIOSCOPE .......civiiieiiieitee sttt st tesbesbesbe b e s esaeressesresaens 91
Samuel Yang, Guoan Zheng, Seung Ah Lee, Changhuei Yang

Color-Capable Sub-Pixel Resolving Optofluidic Microscope for On-Chip Cell Imaging..........cccoceovoineiinineiiiienns 93
Seung Ah Lee, Guoan Zheng, Samuel Yang, Changhuei Yang

Near-Field Measurement of Amplitude and Phase in Silicon Waveguides with Liquid Cladding...........c.ccccceeoeinene. 95

Maurice Ayache, Maziar P. Nezhad, Steve Zamek, Maxim Abashin, Yeshaiahu Fainman

TuB2. OPTOFLUIDIC DEVICES 1l

Optofluidic Ring Resonator Lasers: Principles and APPLCAtIONS ..........cooiiiiiriiiieiiii e 97
Xudong Fan, Yuze Sun, Jonathan D. Suter, Wonsuk Lee, Chung-Shieh Wu, Hao Li

Optics at LiqUid-LigUid INTEITACES. ......couiieieieeti ettt ettt b e bt s b et et e e e e ne et e beebesbe b e e eneareaneas 99
Sindy K.Y. Tang

A Modular Microfluidic Backplane for Control and Interconnection of Optofluidic Devices...........ccocecvvvirrcennnn 101
Marko Brammer, Christof Megnin, Tareq Parvanta, Marius Siegfarth, Timo Mappes, Dominik Rabus

Creating Optically Reconfigurable Channel Based Microfluidic SYStemS...........c.coveviiiiiiiieicicecise e 103

Mekala Krishnan, David Erickson

TuB3 OPTOFLUIDICS IN PHOTONIC CRYSTALS AND NONLINIARITIES

Optofluidics for Epedient, Tunable, Photonic Crystal Membrane Waveguide Engineering and Bio--

DEIIVEA IMLEITALS ...t bbbt r e bbbt r s N/A
N/A
Dispersion Engineering of Photonic Crystal Fibers Using Fluidic Infiltration Technology ...........ccccooviiiiiinince. 105

F. Delighan, M. Ebnall-Heidari



Complex Nonlinear Opto-Fluidics: Controlling Flow with Light and Vice Versa........c.cccccoeoeeiiiienenencsese e 107
M. Segev, Y. Lamhot, E. Greenfield, A. Barak, A. Szameit, J. Nemirovsky, C. Rotschild

MC1. PLENARY SESSION

Dense WDM Silicon Photonic Interconnects for Compact High-End Computing SyStems ..........ccccceveeveneieienienene. 108
A. V. Krishnamoorthy, X. Zheng, G. Li, P. Dong, D. Feng, T. Pinguet, A. Mekis, H. Schwetman, J. Lexau, D. Patil.
F. Liu, P. Koka, M. McCracken, I. Shubin, H. Thacker, Y. Luo, K. Raj, R. Ho, M. Asghari, J. E. Cunningham, J. G.
Mitchell

Fabrication of Focal Plane Arrays and Other Devices on Non-Planar SUrfaces..........cccoeveiiiininiieneicenc e N/A
N/A

MC2. MEMBRANE PHOTONICS

Sub-Wavelength Photonic Structures for Photovoltaics and Negative INdeX..........cccoeveiieiiiniiinene e N/A
N/A

Large Angle Beam Steering on Silicon NanOMEMDIANE. ...........ccoiiiiiiiiii ettt sae 111
Amir Hosseini, David N. Kwong, Yang Zhang, Ray T. Chen

Frame-Assisted Membrane Transfer for Large Area Optoelectronic Devices on Flexible Substrates..............c........ 113

Weiquan Yang, Hongjun Yang, Santhad Chuwongin, Jung-Hun Seo, Zhengiang Ma, Jesper Berggren, Mattias
Hammar, Weidong Zhou

Application of Wafer Direct Bonding Technology to Optical Nonreciprocal Devices ............cccooeveiiniininenciniinieniens 115
Tetsuya Mizumoto, Ryohei Takei
Photonic Crystal Heterogeneously Bonded Membrane EMILErs ..........cccoiiiiiiiiiieiiiiie e 117

Joshua D. Sulkin, A. V. Giannopoulos, Kent D. Choquette

MC3. DEVICE INTEGRATION TECHNOLOGIES

Manipulation LIGRT 0N CRED .....o.oiee ettt ettt et e e e e et et et e b e be b e b et e ne et e eneebeene e N/A
Miniaturised and Low Power Switches and Modulators Based on Slow Light Photonic Crystal
RTA 1Y =T U o OO OSSOSO 119

Thomas F Krauss, Liam O’Faolain
The Characterization of Normal Incidence Ge/Si Avalanche Photodiodes (APDs) at Low

LI 0] 0T = L (UL = TP TT TR PP PROPTTRPRON 121
Daoxin Dai, John E Bowers, Yimin Kang
In-Plane Thermally Tuned Silicon-on-Insulator Wavelength Selective Reflector...........ccoccooiiiiiiiiininic 123

Lawrence S. Stewart, P. Daniel Dapkus

MC4. QUANTUM DOTS AND NANOWIRES

Patterned Nanopillar Arrays for Optoelectronic INTEGration ...........ccoviiieiiiinse s N/A
N/A

Regularly Arranged InGaN-Based Nanocolumns and Related Device Technology..........ccccoeeveicieiiiinencricisesene 125
K. Kishino, K. Yamano, M. Goto, S. Ishizawa, R. Araki, K. Nagashima, A. Kikuchi, T. Kouno

Quantum Dot Lasers: From Classical t0 UILIMAate LaSEIS.......cccciviieiiiiiiiiiie et esre e e sre e sie e sna s sae e N/A
N/A

Self-Organized 1.55 pm InAs/InP Quantum Dot Tube Nanoscale Coherent Light SOUrCes ...........ccccoceiiieicieicnnne. 127

P. Bianucci, S. Mukherjee, P. Poole, Z. Mi

TuCl. SYSTEM INTEGRATION ARCHITECTURES |

Silicon Photonic Switching for Data Center APPIICALIONS..........coiiiiiiiii e e 129
John E. Bowers, Eric Hall

Devices and Architectures for Large Scale Integrated Silicon Photonics CirCUITS.........ccccoveiiiriciencienee e 131
Marco Fiorentino, Zhen Peng, Nathan Binkert, Raymond G. Beausoleil

Hybrid 111-V Silicon Evanescent Lasers with Vertical Sidewalled Gratings..........cococvvverniiieiniinsensecseeseeens 133

Venkat Veerasubramanian, Guillaume Beaudin, Alexandre Giguére, Boris LeDrogoff, Vincent Aimez, Andrew G.
Kirk



Optical Beam Positioning with PDMS Thin Film Resonators for Thermal Drift Compensation in
Free-Space OPLICAI INTEFCONNECTS .......c..oiuiiiiei ettt sttt e b e et b e et e ebese et e e ese e b e ebeebeseeebeseenseseaneenas 135
M. C. Krantz, P. Metz, F. Glockler, S. Peters, U. Lemmer, M. Gerken

TuC2. SYSTEM INTEGRATION ARCHITECTURES I

Si Photonics for High Bandwidth Density Data-Communication LINKS ...........ccccoiiiiiiniiiieinc e N/A
N/A

Photonic Integrated Circuits for Signal Processing in Packet-Switched Networks...........ccccooeveiiiiiiinincieiseseen 137
Lawrence R. Chen

Monolithic Integration of Silicon Electronics and PhOTONICS..........coiviiiiiiiiiiec e 139

William A. Zortman1,2, Douglas C. Trotter, Anthony L. Lentine, Gideon Robertson, Michael R. Watts
Design of a Compact Grating Coupler with Controllable Linewidths via Transverse Resonance and

oV T LT o=T o A =T (o I @ o TN o] [ oo OSSOSO 141
Tapas Kumar Saha, Mingyu Lu, Huiging Zhai, Deyin Zhao, Weidong Zhou

System for Driving 2-D Infrared Emitter Arrays at Cryogenic TEMPEIratUreS.........cccooviieireirienneresieenreeseseeneenes 143
N/A

TuC3. NANOPHOTONIC DEVICES

Active and Passive Nanophotonics for Information Systems Application ... 145
Y. Fainman, D. Tan, S. Zamek, O. Bondarenko, A. Simic, A. Mizrahi, L. Feng, M. Nezhad, B. Slutsky

Refractive Index Engineering with Subwavelength Gratings in Silicon Microphotonic Waveguides............cc.coe.... 147
J. H. Schmid, P. Cheben, P. J. Bock, J. Lapointe, S. Janz, A. Delage, A. Densmore, T. J. Hall, B. Lamontagne, R.
Ma, D.-X. Xu

Nanophotoics for Energy Applications: Thermal Rectification and Solar Cell Light Trapping .........ccccceeenienennne N/A
N/A

WC1. LASERS ON SI

Heterogeneous Integration of 1111-VLasers on Silicon for Photonic/Electronic Convergence...........cc.ccoceeevvinennene. 149
Fabien Mandorlo, Corrado Sciancalepore, lan O’Connor, Pedro Rojo Romeo, Christian Seassal, Pierre
Viktorovitch, Xavier Letartre

111-V-on-Silicon Hybrid Integration, Materials, Devices, and APPHCAtioNS ..........cccoovevviiieieiiieeci e 151
Di Liang, Marco Fiorentino, John E. Bowers, Raymond G. Beausoleil
Single-Crystal Erbium Chloride Silicate Nanowires as a Novel Si-Compatible Source at 1.53 pm.........ccccccevvvinene. 153

A.L.Pan, L.J.Yin, Z. C. Liu, M. H. Sun, P. L. Nichols, C. Z. Ning

MD1. PLENARY/FIBER SESONRS

Specialty Fibers for Fiber Sensor APPIICATIONS..........cociiiiiiiie et besae e 155
Alexis Mendez

NANOTAPET BASEH SEINSOIS ... ittt ettt ettt sttt h et s b bt b st e bt e b e e bt e bt s e e b e e e st e b £ e bt e b nb e b e e e st e b e ebeeb e st e abe e et ebeenennes 157
G. Brambilla, M. Belal, Y. Jung, T. Newson, D. J. Richardson

Sensing in Suspended-Core OPLICAl FIDEIS. ... ..ot 159

Tanya M. Monro, Heike Ebendorff-Heidepriem, Erik Schartner, Stephen Warren-Smith

MD2. NONLINEAR AND POLARIZING FIBERS

Continuous-Wave Amplification in Bismuth-Oxide Fiber Optical Parametric Amplifiers ..o 161
A. Vedadi, M. Jamshidifar, D. Govan, M. E. Marhic

Theory of Lossless Polarization Attraction in Highly Nonlinear High Birefringence and Spun Fibers..................... 163
Stefan Wabnitz, Victor V. Kozlov

Effective Area of a Bent Polarizing Double-Clad Yb-Doped Photonic Crystal Fiber..........ccccoevveiiiiiivicnciciceeee, 165

Federica Poli, Enrico Coscelli, Davide Passaro, Annamaria Cucinotta, Thomas T. Alkeskjoldy, Lasse Leicky, Jes
Broengy, Stefano Selleri



RaMaN-ASSIStEd BOTDA SENSOIS ....ccueeiiitieieiieeeiiteeteseeaesteestesteessesteastesteeseeateassesteaseesseassesseaseesseassesseassessessessensesssesses 167
J. D. Ania-Castafién, S. Martin-L6pez, M. Alcon-Camas, F. Rodriguez-Barrios, A. Carrasco-Sanz, P. Corredera,
L. Thévenaz, M. Gonzalez-Herraez

MD3. TELECOM APPLICATIONS

Development of Novel Transmission Fibers for TEIECOMS ........cccoiiiiiiiiii e 169
Kazunori Mukasa, Katsunori Imamura, Yukihiro Tsuchida, Ryuichi Sugizaki
Silica-Based Highly Nonlinear Fibers with a High SBS Threshold ...........ccccooiiiiiiciiiicee e 171

Lars Griner-Nielsen, Sgren Herstram, Sonali Dasgupta, David Richardson, Dan Jakobsen, Carl Lundstrém, Peter
A. Andrekson, Martin E. V. Pedersen, Bera Palsdottir

Fabrication/Characterization of Fiber Gratings and Photosensitivity in Ge-Free Bi-Silica Fibers...........c..ccccoee.e. 173
Hans G. Limberger, Christian Ban, Georgios Violakis, Vladislav Dvoyrin, Valery Mashinsky, Evgeny Dianov
Single-Mode Hole-Assisted Fiber with Low Bending L0osS CharaCteriStiCs ..........coovvevriinieiincinsc s 175

Kazuhide Nakajima, Takashi Matsui, Shinichi Aozasa, Tomoya Shimizu

TuD1. ENERGY AND BIOMEDICAL APPLICATIONS

Microstructured Optical Fibers Exploitation: from Photovoltaics to BioSensing ..........ccccovvvevrieieniienenerieeeseee 177
N/A

Optical Coherence Tomography with a Multi-Fiber Array in a Sample Arm ... 179
Haruo Nakaji

Multimaterial Piezoelectric Fibers (E Fibers That Can Hear and SiNg .........ccocooeiiriiiiiiineieeese s 181

Zheng Wang, Noémie Chocat, Shunji Egusa, Zach M. Ruff, A. M. Stolyarov, Dana Shemuly, Fabien Sorin, John D.
Joannopoulos, Yoel. Fink

TubD2. FIBER LASERS

High Power Ytterbium Fiber Lasers at Extremely Long Wavelengths by Photonic Bandgap Fiber

B =T g To] o]0 V2SSOSR 183
Akira Shirakawa, Meishin Chen, Ken-ichi Ueda
Development of New Tellurite Fibers for Mid-1R APPlCAtiONS.........cc.covciiiiiiiieiece e 185

J. Toulouse, A. Lin, A. Ryaznyanskiy, A. Belwalkar, C. Guintrand, C. Lafontaine, W. Misiolek , I. Biaggio
Design of Large-Mode Area Microstructured Fibers with Low Bending Loss for Fiber Laser

F AN o] o] [To3=1 A To] o - JO OSSOSO ST URT PRSP SOUPORPRTON 187
Kunimasa Saitoh
Design, Performance, and Limitations of Fibers for Cladding-Pumped Raman Lasers ...........cccccovoviireneiniinenenn. 189

Johan Nilsson, Junhua Ji, Christophe A. Codemard, Jayanta K. Sahu

TuD3. DOPED AND BANDGAP FIBERS

Advancements in Semiconductor Core OPtiCal FIDEK ..o 191
J. Ballato, T. Hawkins, P. Foy, C. McMillen, S. Morris, R. Stolen, R. Rice

Aerogel-Enhanced Tapers QN0 FIDEES.........oooiioiiiiee ettt st et et et eteebesbesbesbeseeneeseaneas 193
W.J. Wadsworth, M.D.W. Grogan, L.M. Xiao, M.D. Rollings, R. England, T.A. Birks

Extending Transmission Window of Photonic Bandgap FIDErs ...........cccviiiiiiieiiccec e 195
Liang Dong, Brian K. Thomas, Shigeru Suzuki, Libin Fu

Photo Darkening in Yb Doped Fibers: Phenomenological Model and EXPeriment...........c.cocooeieieninenencincnienennnn 197

Kent Erik Mattsson
Author Index





