
 
 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
IEEE Catalog Number: 

ISBN: 

CFP20CPA-POD 

978-1-7281-5239-4 

2020 Conference on Lasers and 

Electro-Optics Pacific Rim 

(CLEO-PR 2020) 

Sydney, Australia 

2-6 August 2020 

Pages 1-528 

1/2 



 
 
 
 

 

 

 

Copyright © 2020 by the Institute of Electrical and Electronics Engineers, Inc. 

All Rights Reserved 

 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 

Library.  Some format issues inherent in the e-media version may also 

appear in this print version.  
 
 
IEEE Catalog Number:   CFP20CPA-POD 
ISBN (Print-On-Demand):  978-1-7281-5239-4 
ISBN (Online):   978-1-7281-4333-0 
 
 
           
 

Additional Copies of This Publication Are Available From: 

 

Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 



TABLE OF CONTENTS 

 

C10A - LASER INNOVATIVE APPLICATIONS 

OPTICAL VORTEX INDUCED FLOWER-SHAPED SURFACE RELIEF OF AZO-POLYMERS ................ 1 
Ami Shiraishi, Keigo Masuda, Katsuhiko Miyamoto, Takashige Omatsu 

HIGH-SPEED MULTI-USER UNDERWATER WIRELESS OPTICAL COMMUNICATION 
SYSTEM BASED ON NOMA SCHEME ........................................................................................................... 3 

Li Zhang, Zhaoming Wang, Zixian Wei, Yuhan Dong, H. Y. Fu, Julian Cheng 

HIGH-SPEED OPTIMIZATION OF ALL-OPTICAL MODULATION IN QUANTUM 
CASCADE LASER .............................................................................................................................................. 5 

Chen Peng, Haijun Zhou, Yuankun Sun 

C10B - PHYSICS AND FABRICATION OF ADVANCED THZ STRUCTURES 

3D PRINTED TOPOLOGICALLY PROTECTED TERAHERTZ WAVEGUIDES .......................................... 7 
Muhammad Talal Ali Khan, Haisu Li, Nathan Nam Minh Duong, Andrea Blanco-Redondo, 
Shaghik Atakaramians 

EFFECTIVE-MEDIUM-CLADDED DIELECTRIC WAVEGUIDES TOWARDS TERAHERTZ 
INTEGRATED PLATFORM............................................................................................................................... 9 

Weijie Gao, Wendy Suk Ling Lee, Xiongbin Yu, Masayuki Fujita, Tadao Nagatsuma, 
Christophe Fumeaux, Withawat Withayachumnankul 

EXPERIMENTAL REALIZATION OF A TERAHERTZ META-LATTICE .................................................. 11 
Qigejian Wang, V Shahraam Afshar, Shaghik Atakaramians 

THE MODULATED PHASE CONTROLLED THZ RADIATION FROM SILICON 
NANOSANDWICHES ...................................................................................................................................... 13 

P. A. Golovin, N. I. Rul’, L. E. Klyachkin, A. M. Malyarenko, N. T. Bagraev 

C10C - QUANTUM PHOTONICS 

1000-MODE FREQUENCY MULTIPLEXED SINGLY-RESONANT PHOTON PAIRS .............................. 15 
Rikizo Ikuta, Ryoya Tani, Masahiro Ishizaki, Shigehito Miki, Masahiro Yabuno, Hirotaka 
Terai, Nobuyuki Imoto, Takashi Yamamoto 

DEMONSTRATION OF AN EXPONENTIAL ADVANTAGE IN COMMUNICATION 
COMPLEXITY VIA THE QUANTUM SWITCH ............................................................................................ 17 

Nora Tischler, Kejin Wei, Si-Ran Zhao, Yu-Huai Li, Juan Miguel Arrazola, Yang Liu, Weijun 
Zhang, Hao Li, Lixing You, Zhen Wang, Yu-Ao Chen, Barry C. Sanders, Qiang Zhang, Geoff 
J. Pryde, Feihu Xu, Jian-Wei Pan 

OPTICAL SINGLE-SHOT SPATIAL STATE TOMOGRAPHY ..................................................................... 19 
Joel Carpenter, Nicolas K. Fontaine 

LASER PULSES WITH QUANTUM-RANDOM POLARISATION .............................................................. 21 
Douglas J. Little, O. Kitzler, A. Gilchrist, R. P. Mildren 



C10D - OCT AND NOVEL LASERS FOR MICROSCOPY 

APPLICATION OF OPTICAL COHERENCE TOMOGRAPHY ON IN-VIVO CERVICAL 
SCREENING ...................................................................................................................................................... 23 

Chenchen Ren, Baojin Wang, Xianxu Zeng, Zhaoning Jiang, Huan Ma, Xiaoan Zhang 

OPTICAL REFLECTANCE OF CLUSTERED NANOSTRUCTURES: A FINITE-DIFFERENCE 
TIME-DOMAIN AND OPTICAL COHERENCE TOMOGRAPHY APPROACH ......................................... 25 

Si Chen, Xin Ge, Shufen Chen, Haitao Liang, Linbo Liu 

ALL-FIBER THULIUM-DOPED FIBER LASER (TDFL) FOR VOLUMETRIC 
PHOTOACOUSTIC MICROSCOPY OF LIPIDS ............................................................................................. 27 

Jiawei Shi, Can Li, Huade Mao, Kenneth K. Y. Wong 

BROADBAND THULIUM-ASSISTED OPTICAL PARAMETRIC CHIRPED-PULSE 
AMPLIFIER (TAOPCPA) FOR SPECTRALLY ENCODED MICROSCOPY AT 2 µM ............................... 29 

Jiawei Shi, Xiaomeng Cui, Kenneth K. Y. Wong 

TOWARDS PHOTONIC LANTERN-BASED MICROENDOSCOPY ........................................................... 31 
D. McNicholl, S. Li, D. Choudhury, A. Repetti, I. Griz-Sánchez, G. Whyte, T. A. Birks, D. B. 
Phillips, Y. Wiaux, R. R. Thomson 

C10E - METASURFACES FOR IMAGING AND FREQUENCY CONVERSION 

ON-CHIP OPTICAL IMAGE PROCESSING WITH PLASMONIC METASURFACES ............................... 34 
Lukas Wesemann, Timothy Davis, Ann Roberts 

DIELECTRIC METASURFACES FOR NONLINEAR FREQUENCY CONVERSION ................................ 36 
Dragomir N. Neshev 

ALGORITHMIC SPECTRAL RECONSTRUCTION USING ANGULARLY TUNED ZERO-
CONTRAST GRATINGS .................................................................................................................................. 38 

Benjamin Russell, Jiajun Meng, Dandan Wen, Jasper Cadusch, Ming Ye, Kenneth Crozier 

C10F - MICROSCOPY, LIDAR, AND METROLOGY APPLICATIONS 

MASSIVELY PARALLEL COHERENT LIDAR USING DISSIPATIVE KERR SOLITONS ....................... 41 
Johann Riemensberger, Anton Lukashchuk, Maxim Karpov, Erwan Lucas, Wenle Weng, 
Junqiu Liu, Tobias J. Kippenberg 

MEASURING THE WAFER THICKNESS AND REFRACTIVE INDEX BY SPECTRAL 
INTERFEROMETRY OF OPTICAL FREQUENCY COMB ........................................................................... 43 

Shilin Xiong, Yuetang Yang, Guanhao Wu 

2D SINGLE-SHOT OPTICAL COHERENCE TOMOGRAPHY UNDER VIBRATION 
ENVIRONMENT ............................................................................................................................................... 45 

Toshiki Awane, Tatsutoshi Shioda 

RAPID MEASUREMENT OF SPATIAL DISTRIBUTION OF BIREFRINGENCE IN OPTICAL 
FIBERS BY COHERENT HETERODYNE DETECTION OF RAYLEIGH BACKSCATTERED 
LIGHT ................................................................................................................................................................ 47 

Nanako Takei, Shiro Ryu 



C10G - 2D MATERIALS: NONLINEAR OPTICS 

THICKNESS TUNABLE KERR NONLINEARITY IN BIOBR NANOFLAKES .......................................... 49 
Linnan Jia, Dandan Cui, Jiayang Wu, Haifeng Feng, Tieshan Yang, Yunyi Yang, Yi Du, 
Weichang Hao, Baohua Jia, David J. Moss 

THIRD HARMONIC GENERATION IN HEXAGONAL BORON NITRIDE FLAKES ................................ 52 
Anna A. Popkova, Ilya I. Antropov, Vladimir O. Bessonov, Sejeong Kim, Johannes E. Fröch, 
Igor Aharonovich, Alexander S. Solntsev, Andrey A. Fedyanin 

STRONG THIRD-ORDER KERR NONLINEARITY IN 2D PDSE2 DICHALCOGENIDE FILMS .............. 54 
Linnan Jia, Jiayang Wu, Tieshan Yang, Baohua Jia, David J. Moss 

C10H - TUNABLE DEVICES 

MONOLITHIC PIEZOELECTRIC CONTROL OF INTEGRATED SOLITON MICROCOMBS .................. 57 
Junqiu Liu, Hao Tian, Erwan Lucas, Arslan S. Raja, Grigory Lihachev, Rui N. Wang, Jijun 
He, Tianyi Liu, Miles H. Anderson, Wenle Weng, Sunil A. Bhave, Tobias J. Kippenberg 

TUNABLE MICROWAVE PHOTONIC FILTER BASED ON ULTRA-HIGH-Q SILICON 
RACETRACK-RESONATOR WITH A LARGE FREE-SPECTRAL RANGE ............................................... 59 

Yiwei Xie, Long Zhang, Daoxin Dai 

C11A - FEMTOSECOND LASER PROCESSING 

ULTRAFAST LASER-PULSE PROCESSING OF MUSCOVITE – CONTRASTING RESPONSE 
AT 515 NM AND 800 NM ................................................................................................................................ 61 

Saurabh Awasthi, Douglas J. Little, Alex Fuerbach, Deb M. Kane 

OBSERVATION OF LUMINESCENCE DYNAMICS OF PLASMA EXCITED BY 
FEMTOSECOND LASER ABLATION OF COPPER ...................................................................................... 63 

Ryohei Yamada, Haruyuki Sakurai, Kuniaki Konishi, Junji Yumoto, Makoto Kuwata-
Gonokami 

C11B - NOVEL THZ AND MIR METHODS AND DETECTION 

TERAHERTZ RADAR BASED ON LEAKY-WAVE COHERENCE TOMOGRAPHY ................................ 66 
Yasuaki Monnai 

INP BASED SWIR DUAL-BAND PHOTODETECTOR ................................................................................. 68 
Zongheng Xie, Zhuo Deng, Baile Chen 

0.32 THZ DUAL CIRCULARLY POLARIZED REFLECTARRAY ............................................................... 70 
Jianfeng Zhu, David McGloin, Yang Yang, Baolei Liu 

VISIBLE TO LONG-WAVE INFRARED PHOTODETECTORS BASED ON COPPER 
TETRACYANOQUINODIMETHANE (CUTCNQ) CRYSTALS ................................................................... 72 

Sivacarendran Balendhran, Zakir Hussain, Vivek R. Shrestha, Jasper Cadusch, Ming Ye, 
Hyungjin Kim, Rajesh Ramanathan, James Bullock, Ali Javey, Vipul Bansal, Kenneth B. 
Crozier 



C11C - STRONGLY-COUPLED SYSTEMS 

SUITABLE FAULT-TOLERANT SCHEMES FOR CAVITY-QED-BASED QUANTUM 
COMPUTATION ............................................................................................................................................... 74 

Rui Asaoka, Yuuki Tokunaga, Rina Kanamoto, Hayato Goto, Kazuki Koshino, Takao Aoki 

ARBITRARY MIXING OF SPECTRAL MULTIMODE QUANTUM STATES GENERATED 
BY DISPERSION-ENGINEERED NONLINEAR CRYSTAL ......................................................................... 76 

Yuta Yamagishi, Akihito Omi, Aruto Hosaka, Kazuki Takahashi, Fumihiko Kannari 

SINGLE SILICON VACANCY CENTERS IN DIAMOND FABRICATED BY FOCUSED 
FEMTOSECOND LASER PULSES .................................................................................................................. 78 

Zhiping Ju, Youying Rong, Si Shen, Botao Wu, E Wu 

GENERATION OF HERALDED ENTANGLED PHOTON COMBS AT TELECOM 
WAVELENGTH WITH RUBIDIUM RYDBERG ATOM CAVITY QED ...................................................... 80 

Sutapa Ghosh, Nick Rivera, Gadi Eisenstein, Ido Kaminer 

C11D - EMERGING TECHNOLOGIES IN BIOPHOTONICS 

LABEL-FREE QUANTITATIVE POLYMERASE CHAIN REACTION IN AN OPTICAL FIBRE 
MICROCAVITY ................................................................................................................................................ 82 

Xuegang Li, Linh V. Nrguyen, Kelly Hill, Heike Ebendorff-Heidepriem, Erik P. Schartner, 
Yong Zhao, Xue Zhou, Yanan Zhang, Stephen C. Warren-Smith 

LASER PATTERNED FLOW-THROUGH FILTERS FOR PAPER-BASED IMMUNOASSAYS ................ 85 
P. P. Galanis, P. J. W. He, I. N. Katis, A. H. Iles, A. J. U. Kumar J, R. W. Eason, C. L. Sones 

C11E - 2D MATERIALS: META-OPTICS AND DEVICES 

ENHANCED SELF-PHASE MODULATION IN SILICON-ON-INSULATOR NANOWIRES 
INTEGRATED WITH 2D LAYERED GRAPHENE OXIDE FILMS .............................................................. 87 

Yuning Zhang, Jiayang Wu, Yunyi Yang, Yang Qu, Linnan Jia, Tania Moein, Baohua Jia, 
David J. Moss 

ENHANCED MID -INFRARED REFLECTANCE WITH GRAPHENE COATED SILICON 
CARBIDE NANOWIRES .................................................................................................................................. 90 

Patrick Rufangura, Arti Agrawal, Matteo Bosi, Thomas G. Folland, Joshua D. Caldwell, 
Francesca Iacopi 

ATOMICALLY THIN 2D META-OPTICS ...................................................................................................... 92 
Xiangping Li 

ENHANCED FOUR-WAVE MIXING IN MICRO-RING RESONATORS WITH INTEGRATED 
2D LAYERED GRAPHENE OXIDE FILMS ................................................................................................... 93 

Jiayang Wu, Yunyi Yang, Yuning Zhang, Yang Qu, Linnan Jia, Xingyuan Xu, Sai T. Chu, 
Brent E. Little, Roberto Morandotti, Baohua Jia, David J. Moss 

LONG-WAVE INFRARED PHOTODETECTORS BASED ON PLATINUM DISELENIDE ....................... 96 
Nima Sefidmooye Azar, Vivek Raj Shrestha, James Bullock, Matin Amani, Hyungjin Kim, Ali 
Javey, Kenneth B. Crozier 



C11F - COMB SPECTROSCOPY, IMAGING, AND SENSING 

COMPLEX OPTICAL RESPONSE MEASUREMENT OF SOLID MATERIAL TO EXTERNAL 
FIELDS BY DUAL-COMB SPECTROSCOPY ................................................................................................ 98 

Takuto Adachi, Akifumi Asahara, Yusuke Odagiri, Masayuki Shirakawa, Chikako Ishibashi, 
Satoshi Hatano, Eiji Tokunaga, Kaoru Minoshima 

NANO-PHOTONIC SUPERCONTINUUM BASED MID-INFRARED DUAL-COMB 
SPECTROSCOPY ............................................................................................................................................ 101 

Hairun Guo, Wenle Weng, Junqiu Liu, Fan Yang, Wolfgang Hänsel, Camille Sophie Brès, 
Luc Thèvenaz, Ronald Holzwarth, Tobias J. Kippenberg 

MHZ-RESOLUTION ELECTRO-OPTIC DUAL-COMB SPECTROSCOPY WITH 360 GHZ 
BANDWIDTH BY USING INJECTION LOCKING TECHNIQUE .............................................................. 103 

Bingxin Xu, Xinyu Fan, Zuyuan He 

MEASURING THERMODYNAMIC PROPERTIES OF GAS MOLECULES WITH A HIGH-
RESOLUTION FREQUENCY COMB SPECTROMETER ............................................................................ 105 

Faisal Karim, Sarah K. Scholten, Christopher Perrella, Andre N. Luiten 

C11G - OPTICAL SIGNAL PROCESSING 

A EFFECTIVE CARRIER PHASE RECOVERY METHOD IN TIGHT TIME-PACKING FAST 
THAN NYQUIST OPTICAL COMMUNICATION SYSTEM ...................................................................... 107 

Peng Sun, Xiaoguang Zhang, Dongwei Pan, Lixia Xi, Wenbo Zhang, Xianfeng Tang 

LARGE PURE TEMPORAL DISPERSION FOR ULTRAFAST SPECTROSCOPY ................................... 109 
Liao Chen, Xin Dong, Ningning Yang, Lei Zhang, Xi Zhou, Zihui Lei, Chi Zhang, Xinliang 
Zhang 

CLAMPING OF NOISE FROM A STIMULATED BRILLOUIN SCATTERING AMPLIFIER 
THROUGH OPTICAL INJECTION LOCKING ............................................................................................. 112 

Shyam Kotecha, Atiyeh Zafiri, Moritz Merklein, Yang Liu, Amol Choudhary, Benjamin 
Eggleton, Bill Corcoran 

HIGH-PERFORMANCE DIGITAL SIGNAL PROCESSOR FOR NAVIGATION GRADE 
RESONANT FIBER OPTIC GYROSCOPE ................................................................................................... 115 

Junyu Tu, Lu Liu, Hanzhao Li, Huilian Ma 

C11H - MULTIMODE APPLICATIONS 

SILICON PHOTONICS FOR SPATIALLY MULTIPLEXED HIGH CAPACITY OPTICAL 
FIBER COMMUNICATIONS ......................................................................................................................... 117 

Hon Ki Tsang, Yeyu Tong 

HIGH-ORDER-MODE-SUPPRESSED MULTIMODE MICRORESONATORS WITH A LOW-
LOSS MODE REMOVER ............................................................................................................................... 120 

Yu Zhang, Yuhang Wan, Xinxuan Ma, Di Xu, Zheng Zheng 

ULTRA-COMPACT AND LOW CROSSTALK 1XN MULTIMODE INTERFERENCE 
SPLITTER ON SILICON-ON-INSULATOR.................................................................................................. 122 

Smit Desai, Gang Yang, Liwei Li, Xiaoke Yi 



INTEGRATED PHOTONIC COUPLED SAGNAC LOOP REFLECTORS FOR FLAT-TOP 
WAVELENGTH INTERLEAVING AND SWITCHING ............................................................................... 125 

Hamed Arianfard, Jiayang Wu, David J. Moss 

CHROMATIC DISPERSION CHARACTERIZATION FOR METER-LONG CMOS 
COMPATIBLE SPIRAL WAVEGUIDES ...................................................................................................... 127 

Lanqian Zeng, Linghua Wang, Yuhua Li, Sai T. Chu, Brent E. Little, Shao Hao Wang 

C12A - LASER MACHINING AND CHARACTERISATION 

PULSED LASER ASSISTED MICRO-SCRIBING OF PCB COMBINED WITH LIBS BASED 
DEPTH MONITORING .................................................................................................................................. 129 

S. Sooraj, N. J. Vasa 

ENHANCEMENT OF UV LASER INDUCED ETCHING OF DIAMOND UNDER VACUUM................. 131 
C. G. Baldwin, J. E. Downes, R. P. Mildren 

RECOGNITION OF ENERGETIC MATERIALS BY ULTRASONIC SPECTRUM UPON 
PULSED LASER INITIATION ....................................................................................................................... 133 

Aleksej M. Rodin, Jonas Sarlauskas, Jelena Tamuliene, Paulius Mackonis 

C12B - THZ AND MIR LASERS AND APPLICATIONS 

HIGH-POWER THZ SOURCES BASED ON ULTRAFAST THIN-DISK LASERS .................................... 136 
Frank Meyer, Tim Vogel, Negar Hekmat, Shahwar Ahmed, Alan Omar, Yicheng Wang, 
Martin Hoffmann, Clara Saraceno 

TERAHERTZ SLAB-MODE BEAM LAUNCHERS USING PHOTONIC CRYSTAL 
WAVEGUIDES AND INTEGRATED OPTICS ............................................................................................. 138 

Daniel Headland, Withawat Withayachumnankul, Masayuki Fujita, Tadao Nagatsuma 

SUPERCONTINUUM LASER ILLUMINATION FOR NIR REFLECTANCE SPECTROSCOPY 
OF MINERALS AND SPECKLE REDUCTION ............................................................................................ 140 

Jeff T. Boobhun, Dale E. Otten, William Skinner, David G. Lancaster 

MONITORING WATER DYNAMICS IN PLANTS USING LASER FEEDBACK 
INTERFEROMETRY ...................................................................................................................................... 142 

Khushboo Singh, Aparajita Bandyopadhyay, Karl Bertling, Yah Leng Lim, Tim Gillespie, 
Ashley Robinson, Dragan Indjin, Yingjun Han, Lianhe Li, Edmund H. Linfield, A. Giles 
Davies, Paul Dean, Aleksandar D. Rakic, Amartya Sengupta 

BROADBAND MID-INFRARED COHERENT LIGHT SOURCE FROM FIBER-LASER-
PUMPED DIFFERENCE FREQUENCY GENERATORS BASED ON CASCADED CRYSTALS ............ 144 

Xi Feng, Jinqiao Shi, Pei Liu, Zhaowei Zhang 

C12C - QUANTUM COMMUNICATIONS 

DESIGNING TOMORROW’S QUANTUM INTERNET .............................................................................. 146 
William J. Munro, Kae Nemoto 

TWO-PHOTON COMB WITH WAVELENGTH CONVERSION FOR LONG-DISTANCE 
QUANTUM COMMUNICATION .................................................................................................................. 148 

Kazuya Niizeki, Daisuke Yoshida, Ko Ito, Ippei Nakamura, Nobuyuki Takei, Kotaro Okamura, 
Ming-Yang Zheng, Xiu-Ping Xie, Tomoyuki Horikiri 



NONRECIPROCAL PROPAGATION OF LIGHT IN A CHIRAL OPTICAL CROSS-KERR 
NONLINEAR MEDIUM ................................................................................................................................. 150 

Keyu Xia, Franco Nori, Min Xiao 

QUANTUM MULTIPLEXING FOR ERROR CORRECTION CODES ........................................................ 152 
Nicolo Lo Piparo, Michael Hanks, Claude Gravel, William J. Munro, Kae Nemoto 

A QUANTUM AUTOENCODER: USING MACHINE LEARNING TO COMPRESS QUTRITS .............. 154 
Alex Pepper, Nora Tischler, Geoff J. Pryde 

C12D - NONLINEAR OPTICAL IMAGING 

TUNABLE DUAL-COLOR PICOSECOND PULSES FROM PASSIVE SYNCHRONIZED 
FIBER LASERS FOR COHERENT ANTI-STOKES RAMAN IMAGING ................................................... 156 

Yue Shen, Jianpeng Ao, Kangwen Yang, Shikai Zheng, Qiang Hao, Kun Huang, Minbiao Ji, 
Heping Zeng 

HIGH-CONTRAST DEPTH IMAGING OF SKIN MOISTURIZING AGENT USING PHASE-
MODULATED STIMULATED RAMAN SCATTERING ............................................................................. 158 

Terumasa Ito, Risa Iguchi, Fumiaki Matsuoka, Yoji Nishi, Tsuyoshi Ogihara, Kazuhiko 
Misawa 

VOLUMETRIC TWO-PHOTON MICROSCOPY WITH EXPANDED FIELD OF VIEW USING 
DUAL AIRY BEAM ........................................................................................................................................ 160 

Ka Yan Chan, Hongsen He, Yu-Xuan Ren, Cora S. W. Lai, Kenneth K. Y. Wong 

C12E - OPTICAL FORCE AND NANOPHOTONICS 

DIRECT FORCE MEASUREMENT WITH REFLECTIVE AND CONDUCTIVE PARTICLES 
IN OPTICAL TWEEZERS .............................................................................................................................. 163 

Isaac Cd Lenton, Timo A Nieminen, Peter J Reece, Alexander B Stilgoe, Halina Rubinsztein-
Dunlop 

BACK-ACTION OF DIELECTRIC MICROPARTICLES MEDIATED BY PHOTONIC 
NANOJET ........................................................................................................................................................ 165 

Yu-Xuan Ren, Xinglin Zeng, Lei-Ming Zhou, Cihang Kong, Cheng-Wei Qiu, Kevin K. Tsia, 
Kenneth K. Y. Wong 

EXPERIMENTAL EVALUATION OF NUMERICAL MODELLING OF A FIRST-ORDER 
BESSEL-GAUSSIAN OPTICAL FUNNEL .................................................................................................... 167 

Sebastian Lavin-Varela, Martin Ploschner, Salah Awel, Richard A. Kirian, Daniel A. Horke, 
Jochen Küpper, H. N. Chapman, A. V. Rode 

C12F - UNITS AND PRECISION STANDARDS 

LASER FREQUENCY STABILIZATION USING A 2-M-LONG IODINE CELL ....................................... 169 
Kohei Ikeda, Haruki Sakagami, Rei Kato, Yuma Goji, Kazumichi Yoshii, Feng-Lei Hong 

C12G - SPATIAL OPTICAL FIBRE PROCESSING 

BEAM CONTROL AND TRACKING TECHNIQUES FOR FREE-SPACE OPTICAL 
COMMUNICATIONS ..................................................................................................................................... 171 

Vuong V. Mai, Hoon Kim 



C12H - POLARIZATION & FREE SPACE COUPLING DEVICES 

ULTRA-BROADBAND COMPACT POLARIZATION BEAM SPLITTER BASED ON 
ASYMMETRIC ETCHED DIRECTIONAL COUPLER ................................................................................ 173 

Simei Mao, Lirong Cheng, Xin Mu, Sailong Wu, H. Y. Fu 

A POLARIZATION INSENSITIVE ATHERMAL DESIGN FOR MACH-ZEHNDER 
INTERFEROMETER....................................................................................................................................... 175 

Zakriya Mohammed, Bruna Paredes, Mahmoud Rasras 

ON-CHIP POLARIZATION BEAM SPLITTER USING COUPLED SI3 N4/SIO2 HORIZONTAL 
SLOT WAVEGUIDES .................................................................................................................................... 177 

Yuxi Fang, Changjing Bao, Zhonghan Wang, Yan-Ge Liu, Bo Liu, Hao Huang, Yongxiong 
Ren, Zhongqi Pan, Yang Yue 

MILLIMETER-LONG OPTICAL ANTENNA FOR OPTICAL PHASED ARRAY ..................................... 179 
Jiaxin Chen, Wanxin Li, Jiajun Tian, Yunxu Sun, Yong Yao, Xiaochuan Xu 

INTEGRATED LIDAR WITH WIDE STEERING ANGLE BY COMBINING OUTPUTS OF 
ORTHOGONALLY POLARIZED BEAMS ................................................................................................... 182 

Xu Han, Qiang Wang, Zhonghan Wang, Yuxi Fang, Yuxuan He, Wenpu Geng, Zhongqi Pan, 
Yang Yue 

ENHANCED LIGHT COUPLING EFFICIENCY BETWEEN III-V NANOWIRE EMITTERS 
AND SILICON ON INSULATOR WAVEGUIDES ....................................................................................... 184 

Mahtab Aghaeipour, Laura Kasper, Lutz Geelhaar, Juergen Bruns 

C1A - CW LASERS 

A HIGH SLOPE EFFICIENCY DBR ALL-FIBER LASER BASED ON YB-DOPED YAG 
CRYSTAL-DERIVED SILICA FIBER ........................................................................................................... 186 

Ying Wan, Jianxiang Wen, Chen Jiang, Yanhua Dong, Na Chen, Ziwen Zhao, Fufei Pang, 
Zhenyi Chen, Sujuan Huang, Tingyun Wang 

THE EYE-SAFE VECTOR LASERS WITH SELECTIVE POLARIZATION OUTPUTS ........................... 188 
Shiyao Fu, Rui Song, Heng Zhou, Chunqing Gao 

OPTIMIZATION OF PUMP SCHEME FOR LOW FREQUENCY NOISE 2 µM 
POLARIZATION-MAINTAINING SINGLE FREQUENCY FIBER LASER ............................................... 190 

Qian Zhang, Yubin Hou, Xi Wang, Weihua Song, Chunnong Zhao, Xu Chen, Pu Wang 

DYSPROSIUM DOPED ZBLAN YELLOW FIBRE LASERS ...................................................................... 192 
M. Z. Amin, M. R. Majewski, S. D. Jackson 

EFFECT OF HYBRID GAIN MEDIUM AND FOUR WAVE MIXING IN 
MULTIWAVELENGTH FIBER LASER ........................................................................................................ 194 

A. H. Sulaiman, D. Ramachandran, F. Abdullah, A. Ismail, M. Z. Jamaludin 

C1B - ULTRAFAST PHENOMENA 

ULTRAFAST CARRIER DYNAMICS AND INTERLAYER COUPLING IN 1T-
VSE2/GRAPHENE VAN DER WAALS HETEROSTRUCTURES ............................................................... 196 

Tae Gwan Park, Byoung Ki Choi, Junho Park, Jungdae Kim, Young Jun Chang, Fabian 
Rotermund 



TRANSIENT STIMULATED RAMAN AMPLIFICATION OF THE SUPERCONTINUUM IN 
KGW WITH PULSE COMPRESSION ........................................................................................................... 198 

Paulius Mackonis, Aleksej M. Rodin, Augustinas Petrulenas, Vytenis Girdauskas, Andrejus 
Michailovas 

ULTRAFAST LIGHT REDISTRIBUTION BETWEEN DIFFRACTION ORDERS BY GAAS 
METASURFACE ............................................................................................................................................. 200 

Alexander S. Shorokhov, Dmitry N. Gulkin, Viacheslav S. Snigirev, Maxim V. Ryabko, 
Vladimir O. Bessonov, Andrey A. Fedyanin 

C1C - NOVEL MICRO/NANO-STRUCTURE ENABLED LASERS 

HETEROGENEOUSLY INTEGRATED ON-CHIP NANOLASERS ............................................................ 202 
Y. Fainman, S. H. Pan, S. Deka, S. Jiang, A. El Amili 

SELF-GENERATED CHAOS IN A FREE-RUNNING FABRY-PEROT QUANTUM DOT 
LASER ............................................................................................................................................................. 204 

Yue-Guang Zhou, Si Zhu, Kei May Lau, Cheng Wang 

C1D - BIOMEDICAL SENSING (SESSION 1) 

CO-LOCATED SENSING AND IMAGING VIA A SINGLE FIBRE [INVITED] ........................................ 206 
Jiawen Li 

A ROBUST MULTI-CHANNEL SMARTPHONE SPECTROMETER UTILIZING MULTIPLE 
DIFFRACTION ORDERS ............................................................................................................................... 207 

Protik Chandra Biswas, Md Arafat Hossain, Saptami Rani, Md Rafiqul Islam, John Canning 

NOVEL CONTRAST ENHANCING TECHNIQUE FOR GAIT ANALYSIS IMAGES .............................. 209 
Vrushali Arute, Syed Azeemuddin, Arpit Khandelwal 

C1E - OPTIMISATION OF PHOTONIC DEVICES 

MEMBRANE METASURFACES ................................................................................................................... 211 
Quanlong Yang, Sergey Kruk, Yuehong Xu, Qingwei Wang, Yogesh Kumar Srivastava, Kirill 
Koshelev, Ivan Kravchenko, Ranjan Singh, Jiaguang Han, Yuri Kivshar, Ilya Shadrivov 

BROADBAND ULTRA-FLAT OPTICS WITH EXPERIMENTAL EFFICIENCIES 
EXCEEDING 99% AT VISIBLE WAVELENGTHS ..................................................................................... 214 

Arturo Burguete-Lopez, Fedor Getman, Maksim Makarenko, Andrea Fratalocchi 

C1F - OPTICAL NETWORKING FOR METRO AND DATA CENTRES 

PERFORMANCE PREDICTION OF ESTABLISHED LIGHTPATHS USING MACHINE 
LEARNING AND FIELD DATA .................................................................................................................... 216 

Christine Tremblay 

PERFORMANCE AND COMPUTATIONAL COMPLEXITY EVALUATION FOR NEURAL 
NETWORK-BASED SHORT-REACH OPTICAL LINKS ............................................................................ 218 

Zhaopeng Xu, Chuanbowen Sun, Jonathan H. Manton, William Shieh 



DEMONSTRATION ON COMPUTING PATTERNS ADJUSTMENT FOR LOWER JOB 
COMPLETION TIME IN METRO OPTICAL INTER-CLOUD/EDGE DC NETWORK ............................. 221 

Xiong Gao, Cen Wang, Tsuritani Takehiro, Hongxiang Guo 

C1G - NOVEL IMAGING AND DATA STORAGE 

SPECTROSCOPIC SINGLE-PIXEL IMAGING WITH NEUTRONS ........................................................... 223 
Yu-Hang He, Yi-Yi Huang, Zhi-Rong Zeng, Yi-Fei Li, Jun-Hao Tan, Li-Ming Chen, Ling-An 
Wu, Ming-Fei Li, Bao-Gang Quan 

BLUR REMOVAL AND QUALITY ENHANCEMENT FOR RECONSTRUCTED IMAGES IN 
DYNAMIC SINGLE-PIXEL IMAGING ......................................................................................................... 225 

Shuming Jiao, Mingjie Sun, Yang Gao, Ting Lei, Zhenwei Xie, Xiaocong Yuan 

SELF-OPTIMIZING GHOST IMAGING WITH A GENETIC ALGORITHM ............................................. 227 
Baolei Liu, Xuchen Shan, Jianfeng Zhu, Chaohao Chen, Yongtao Liu, Fan Wang, David 
McGloin 

SPECTROSCOPIC X-RAY GHOST IMAGING ............................................................................................ 229 
Yu-Hang He, Ai-Xin Zhang, Yi-Yi Huang, Wen-Kai Yu, Li-Ming Chen, Ling-An Wu 

DEVELOPMENT OF OPTICALLY ACTIVE SOLID MEDIUM FOR NEXT GENERATION 
LONG TERM HIGH CAPACITY OPTICAL DATA STORAGE .................................................................. 231 

Le Gao, Qiming Zhang, Richard A. Evans, Min Gu 

C1H - NONLINEAR OPTICS IN OPTICAL FIBER AND WAVEGUIDES 

EFFICIENT INTERMODAL THIRD-HARMONIC GENERATION IN ADIABATIC SILICA 
NANOFIBER ................................................................................................................................................... 232 

Chang Kyun Ha, Kee Hwan Nam, Myeong Soo Kang 

INTEGRATED-OPTIC SPECTRUM SYNTHESIZER WITH LOOP-BACK PATHS FOR 
PROCESSING 10 GHZ-SPACED FREQUENCY COMB ............................................................................. 234 

Koichi Takiguchi 

MODE (DE)MULTIPLEXER WITHOUT MODE CONVERSION BASED ON THREE-CORE 
WAVEGUIDE DIRECTIONAL COUPLER ................................................................................................... 236 

Wenfan Jiang, Kin Seng Chiang 

TRANSVERSE LOCALIZATION OF LIGHT: TOWARDS A PARADIGM SHIFT FROM 
TRIVIAL TO NON-TRIVIAL LATTICE ....................................................................................................... 238 

Sayan Bhattacherjee, Somnath Ghosh 

C2A - HIGH POWER LASERS AND AMPLIFIERS 

RECENT PROGRESS IN COHERENT PULSE COMBINATION TECHNOLOGIES ................................ 240 
Zhigang Zhang 

97-WATT, 1.08-GIGAHERTZ REPETITION RATE, FEMTOSECOND YB:FIBER LASER 
SOURCE .......................................................................................................................................................... 241 

Yan Wang, Yizhou Liu, Zhigang Zhang, Franz X. Kärtner 



>2 KW CLADDING MODE STRIPPING DEVICE FOR HIGH POWER FIBER LASERS ........................ 243 
Yu Liu, Shan Huang, Xuan Tang, Wenjie Wu, Xi Feng, Min Li, Benjian Shen, Rumao Tao, 
Jianjun Wang, Feng Jing 

C2B - SOLITON MOLECULE DYNAMICS 

CONTROLLED SYNTHESIS AND DISSOCIATION OF SOLITON MOLECULES USING 
PARALLEL REACTORS IN OPTOMECHANICAL LATTICE ................................................................... 246 

Wenbin He, Meng Pang, Dung-Han Yeh, Philip St. J. Russell 

TWO-COLOR SOLITON MOLECULES FROM A FIBER LASER ............................................................. 248 
Joshua P. Lourdesamy, Antoine F. J. Runge, Tristram J. Alexander, Darren D. Hudson, 
Andrea Blanco-Redondo, C. Martijn De Sterke 

BRILLOUIN-ASSISTED SUPRAMOLECULAR SOLITON ARRAY GENERATION IN 
OPTICAL FIBER KERR RESONATOR ........................................................................................................ 251 

Kyoung Jun Moon, Dae Seok Han, Myeong Soo Kang 

SPONTANEOUS POLARIZATION SYMMETRY BREAKING OF TEMPORAL CAVITY 
SOLITONS IN OPTICAL KERR RESONATORS ......................................................................................... 253 

Gang Xu, Alexander U. Nielsen, Bruno Garbin, Julien Fatome, Lewis Hill, Gian-Luca Oppo, 
Stuart G. Murdoch, Miro Erkintalo, Stéphane Coen 

C2C - OPTICAL COMBS 

DUAL-COMB SPECTROSCOPY IN THE 2 µM REGION USING QUANTUM WELL DIODE 
LASERS ........................................................................................................................................................... 255 

Lukasz A. Sterczewski, Clifford Frez, Siamak Forouhar, David Burghoff, Mahmood Bagheri 

OPTICAL FREQUENCY COMB GENERATION USING LOW STRESS REACTIVE 
SPUTTERED SILICON NITRIDE WAVEGUIDES ...................................................................................... 257 

Andreas Frigg, Andreas Boes, Guanghui Ren, Thach G. Nguyen, Duk-Yong Choi, Silvio Gees, 
David Moss, Arnan Mitchell 

C2D - BIOMEDICAL SENSING (SESSION 2) 

ANGLE INDEPENDENT FANO RESONANCES IN BIOINSPIRED NANOSTRUCTURED 
FABRY-PÉROT SENSORS ............................................................................................................................ 259 

Daniel Assumpcao, Radwanul Siddique, Vinayak Narasimhan, Hyuck Choo 

EFFECT OF EDGE ANGLE OF INK-JET PRINTED MICRODISK LASERS ON MODE SHIFT 
DUE TO PROTEIN ADSORPTION ............................................................................................................... 261 

Abdul Nasir, Yuya Mikami, Taku Takagishi, Rui Yatabe, Hiroaki Yoshioka, Nilesh Vasa, Yuji 
Oki 

PULSE WAVE VELOCITY MEASUREMENT WITH SOFT-POLYMER OPTICAL FIBERS 
FOR WEARABLE CONTINUOUS BLOOD PRESSURE MONITORING .................................................. 263 

Alessio Stefani, Ivan D. Rukhlenko, Rebecca H. Ward, Joseph Prinable, Maryanne C. J. 
Large, Simon C. Fleming 

INTRA-CAVITY BIOSENSING IN REFRACTIVE-INDEX-SENSING OPTICAL COMB ........................ 265 
Takuya Nakahara, Ryo Oe, Takeo Minamikawa, Shuji Taue, Taira Kajisa, Takeshi Yasui 



C2E - TOP-DOWN AND BOTTOM-UP FABRICATION FOR NANO-OPTICS 

MODULATION OF SURFACE PLASMON POLARITON NANOLASERS ON GRAPHENE-
INSULATOR-METAL PLATFORM BY CURRENT INJECTION ............................................................... 267 

Zhen-Ting Huang, Heng Li, Kuo-Bin Hong, Tien-Chang Lu 

OPTIMAL MONITORING OF DEVIATIONS FROM TARGET POLARIZATION WITH 
METASURFACES .......................................................................................................................................... 269 

Shaun Lung, Jihua Zhang, Kai Wang, Khosro Zangeneh Kamali, Mohsen Rahmani, Dragomir 
N. Neshev, Andrey A. Sukhorukov 

MULTILEVEL NANOIMPRINT LITHOGRAPHY FOR PLASMONIC PIXELS PRINTING .................... 271 
Muhammad Faris Shahin Shahidan, Jingchao Song, Timothy D. James, Ann Roberts 

NONLINEAR TRANSITION-METAL-DICHALCOGENIDE METASURFACES ...................................... 273 
Mudassar Nauman, Jingshi Yan, Mohsen Rahmani, Domenico De Ceglia, Costantino De 
Angelis, Wendi Ma, Khosro Zangeneh Kamali, Andrey E. Miroshnichenko, Yuerui Lu, 
Dragomir N. Neshev 

C2F - OPTICAL PERFORMANCE MONITORING 

ADAPTATION MECHANISM FOR DIGITAL SPECTRUM-BASED SOFT FAILURE 
IDENTIFICATION .......................................................................................................................................... 275 

Liang Shu, Zhenming Yu, Zhiquan Wan, Kun Xu 

ROBUSTNESS OF DIGITAL SPECTRUM-BASED FILTER FAILURE IDENTIFICATION 
WHEN FILTER TIGHTENING & FILTER SHIFT CO-EXIST ..................................................................... 278 

Liang Shu, Zhenming Yu, Zhiquan Wan, Kun Xu 

DUAL COHERENT SAMPLING FOR STATISTICAL ERROR-VECTOR-MAGNITUDE 
MONITORING OF NONLINEARLY PHASE DISTORTED SIGNALS ...................................................... 280 

Takahide Sakamoto, Masaki Yamazaki, Ryo Kouguchi 

MULTITASK LEARNING-BASED OPTICAL PERFORMANCE MONITOR FOR 
MODULATION FORMAT ADAPTIVE M-QAM ......................................................................................... 282 

Zhiquan Wan, Zhenming Yu, Liang Shu, Kun Xu 

CASCADED NEURAL NETWORK WITH ANOMALY DETECTION FOR OPTICAL 
PERFORMANCE MONITORING .................................................................................................................. 285 

Yuanjian Li, Jing Zhang, Shaohua Hu, Wanting Zhang, Xingwen Yi, Zhenming Yu, Bo Xu, 
Kun Qiu 

BLIND OPTICAL MODULATION FORMAT IDENTIFICATION BASED ON BOTH 
INTENSITY AND DIFFERENTIAL-PHASE DENSITY ............................................................................... 287 

Lin Jiang, Lianshan Yan, Anlin Yi, Yan Pan, Wei Pan, Bin Luo 

C2G - AR / 3D DISPLAY AND IMAGING (SESSION 1) 

OPTICAL SEE-THROUGH MAXWELLIAN-VIEW DISPLAY WITH AXIAL FOCAL SPOT 
STEERING USING FOCUS-TUNABLE LENS ............................................................................................. 289 

Myeong-Ho Choi, Jae-Hyeung Park 



HIGH-RESOLUTION LIGHT FIELD IMAGE ACQUISITION FOR HOLOGRAPHIC 
STEREOGRAM PRINTING ........................................................................................................................... 292 

Munkh-Uchral Erdenebat, Anar Khuderchuluun, Yan-Ling Piao, Nyamsuren Darkhanbaatar, 
Sang-Keun Gil, Jae-Kyung Pan, Nam Kim 

C2H - NANO-SCALE OPTICAL FIBERS AND WAVEGUIDES 

IN-SITU RAMAN SPECTROSCOPY OF REACTION PRODUCTS IN OPTOFLUIDIC 
HOLLOW-CORE FIBER MICROREACTORS .............................................................................................. 294 

Alexander S. Gentleman, Ermanno Miele, Takashi Lawson, Philipp Köhler, Sanmun Kim, 
Sultaan Yousaf, Daniel Antón García, Ava Lage, Clare P. Grey, Jeremy J. Baumberg, 
Michael H. Frosz, Philip St. J. Russell, Erwin Reisner, Tijmen G. Euser 

CROSSING THE EXCEPTIONAL POINT IN A HYBRID PLASMONIC FIBER ....................................... 296 
Alessandro Tuniz, Torsten Wieduwilt, Markus A. Schmidt 

ULTRA-BROADBAND SILICON DUAL-CORE PHOTONIC CRYSTAL FIBER 
POLARIZATION BEAM SPLITTER AT MID-INFRARED SPECTRAL REGION BASED ON 
SURFACE PLASMON RESONANCE ........................................................................................................... 298 

Yuwei Qu, Jinhui Yuan, Shi Qiu, Xian Zhou, Haiyun Wang, Binbin Yan, Kuiru Wang, Xinzhu 
Sang, Keping Long, Chongxiu Yu 

LIQUID MICRODISK BASED HIGH SENSITIVITY OF POLYMER REFRACTIVE INDEX 
SENSOR ........................................................................................................................................................... 300 

Lingfang Wang, Feng Guo, Kaixin Chen 

C3A - MID-INFRARED LASERS 

NEAR-INFRARED PUMP WAVELENGTHS FOR HIGH EFFICIENCY DYSPROSIUM 
DOPED MID-INFRARED FIBRE LASERS ................................................................................................... 302 

M. Z. Amin, M. R. Majewski, R. I. Woodward, A. Fuerbach, S. D. Jackson 

ALL-FIBRE ULTRAFAST MID-INFRARED LASER .................................................................................. 304 
Gayathri Bharathan, Luyi Xu, Xiantao Jiang, Han Zhang, Matthew Majewski, Stuart D. 
Jackson, Alex Fuerbach 

Q-SWITCHED AND MODE-LOCKED 3.5 µM FIBER LASER ................................................................... 306 
Nathaniel Bawden, Ori Henderson-Sapir, Matthew R. Majewski, Robert I. Woodward, Stuart 
D. Jackson, David J. Ottaway 

2 µM LASER CHARACTERISTICS AND SPECTROSCOPIC PROPERTIES OF YB3+/HO3+ CO-
DOPED GPGN ................................................................................................................................................. 308 

Mamoona Khalid, Heike Ebendorff-Heidepriem, D. G. Lancaster 

C3B - SPATIOTEMPORAL BEAM MANIPULATION 

FULL POLARIZATION-RESOLVED SPATIOTEMPORAL BEAM SHAPING ......................................... 310 
Mickael Mounaix, Nicolas K. Fontaine, David T. Neilson, Haoshuo Chen, Roland Ryf, J. C. 
Alvarado-Zacarias, Joel Carpenter 

SUPERCONTINUUM GENERATION WITH CIRCULARLY POLARIZED VORTEX MODES 
IN A CHIRAL THREE-CORE PCF ................................................................................................................ 312 

Paul Roth, K. L. Gordon Wong, Michael H. Frosz, Philip St. J. Russell 



C3C - NONLINEAR RESONANT DEVICES 

INTEGRATED GE-SB-S CHALCOGENIDE MICRORESONATOR ON CHIP FOR 
NONLINEAR PHOTONICS ........................................................................................................................... 314 

Di Xia, Zelin Yang, Pingyang Zeng, Yufei Huang, Yaodong Sun, Jingshun Pan, Jingcui Song, 
Ying Zhu, Hairun Guo, Bin Zhang, Zhaohui Li 

THERMO-OPTIC TUNING OF SPECTRAL BROADENING IN A NONLINEAR ULTRA-
SILICON-RICH NITRIDE GRATING ............................................................................................................ 316 

Y. M. Cao, E. Sahin, J. W. Choi, P. Xing, G. F. R. Chen, D. K. T. Ng, B. J. Eggleton, D. T. H. 
Tan 

SILICON NITRIDE INTEGRATED PHOTONIC PLATFORM AT 780 NM WAVELENGTH ................... 319 
Sonya Palmer, Andreas Boes, Guanghui Ren, Thach Nguyen, Arnan Mitchell 

HIGH EXTINCTION ON-CHIP LONG PASS FILTERS IN LNOI TOWARDS QUANTUM 
OPTICAL APPLICATIONS ............................................................................................................................ 322 

Andreas Boes, Thach Nguyen, Lin Chang, John E. Bowers, Arnan Mitchell 

TWO-POINT RESONATOR-WAVEGUIDE COUPLING METHOD FOR INDEPENDENT 
COUPLING OPTIMIZATION AT DISTINCT WAVELENGTHS ................................................................ 324 

Sangyoon Han, Dohyeong Kim, Dae-Gon Kim, Kiyoung Ko, Joonhyuk Hwang, Yong-Hee 
Lee, Duk-Yong Choi, Hansuek Lee 

SUPERCONTINUUM GENERATION IN A HIGH INDEX DOPED SILICA GLASS SLOT 
WAVEGUIDE .................................................................................................................................................. 326 

Guangkuo Li, Yuhua Li, Victor W. L. Ho, Qian Li, Shao Hao Wang, Roy Davidson, Brent E. 
Little, Sai T. Chu 

C3D - FIBRE GRATINGS AND SYSTEMS 

ASSESSING THE IMPLEMENTATION OF FBG SENSING SYSTEMS IN SMART HOTELS ................ 328 
Karen A. Blando Colapinto, John Canning 

HELICAL BRAGG GRATING AND ROCKING OPTICAL FIBRE FILTERS ............................................ 330 
J. Canning, Y. Wang, M. Lancry, Y. Luo, G-D Peng 

TRANSMITTED-TYPE GUIDED-MODE RESONANCE PHASE IMAGE SYSTEM FOR 
SENSING REFRACTIVE INDEX DISTRIBUTION ..................................................................................... 332 

Wen-Kai Kuo, Shi-Wei Yang, Po-Chean Gao 

MULTI-TONE POUND-DREVER-HALL TECHNIQUE FOR FIBER FABRY-PEROT 
RESONATOR SENSOR NETWORK ............................................................................................................. 334 

Shuangxiang Zhao, Qingwen Liu, Zuyuan He 

C3E - PLASMONICS AND NANOPHOTONICS 

NONLINEAR WAVELENGTH SHIFT INDUCED BY EXCITON IN BURIED MULTIPLE 
QUANTUM WELLS IN A PHOTONIC CRYSTAL CAVITY ...................................................................... 337 

Masato Takiguchi, Kengo Nozaki, Hisashi Sumikura, Naotomo Takemura, Takuro Fujii, 
Eiichi Kuramochi, Akihiko Shinya, Shinji Matsuo, Masaya Notomi 



STABLE PHOTOLUMINESCENCE ENHANCEMENT OF MOS2 BURIED IN PDMS VIA 
PLASMONIC SURFACE LATTICE RESONANCE ...................................................................................... 339 

Tsan-Wen Lu, Yen-Ju Chiang, Pin-Ruei Huang, Shih-Yen Lin, Po-Tsung Lee 

C3F - OPTICAL WIRELESS COMMUNICATIONS AND FREE SPACE OPTICS 

A PDM-BASED 168 GB/S VSB-PAM8 FIBER-FSO INTEGRATION ......................................................... 341 
Agustina Nainggolan, Hsin-Mao Hsia, Yi-Hao Chen, Chung-Yi Li, Wen-Shing Tsai, Hai-Han 
Lu 

A BIDIRECTIONAL 256-GB/S PAM4 VCSEL-BASED FIBER-FSO CONVERGED SYSTEM ................ 343 
Yi-Hao Chen, Chao-Yu Feng, Yu-Ting Huang, Agustina Nainggolan, Cing-Ru Chou, Chung-
Yi Li, Hai-Han Lu 

NEURAL NETWORKS AND SPATIAL DOMAIN TECHNOLOGIES IN HIGH-SPEED 
OPTICAL WIRELESS COMMUNICATIONS ............................................................................................... 345 

Ke Wang, Tingting Song, Jeonghun Lee, Sithamparanathan Kandeepan, Kamal Alameh, 
Hongtao Li, Jiayuan He 

SECURE FREE-SPACE OPTICAL TRANSMISSION OF Y-00 QUANTUM STREAM CIPHER 
WITH 4096-LEVEL INTENSITY MODULATED SIGNALS ....................................................................... 347 

Fumio Futami, Ken Tanizawa, Abdelmoula Bekkali, Hideo Fujita 

VCSEL-BASED MULTI-USER OPTICAL WIRELESS COMMUNICATION SYSTEM USING 
NON-ORTHOGONAL MULTIPLE ACCESS ................................................................................................ 349 

Li Zhang, Zixian Wei, Yingjie Chen, Zhaoming Wang, Alberto Pepe, Xin Liu, H. Y. Fu, Yuhan 
Dong 

C3G - AR / 3D DISPLAY AND IMAGING (SESSION 2) 

OCCLUSION CAPABLE AUGMENTED REALITY DISPLAY USING TRANSMISSIVE 
DIHEDRAL CORNER REFLECTOR ARRAY AND A DIGITAL MICROMIRROR DEVICE .................. 351 

Yeon-Gyeong Ju, Sung-Wook Min, Hee-Jin Choi, Jae-Hyeung Park 

STACKED FOCAL PLANE LIGHT FIELD IMAGING SYSTEM BASED ON MULTI-FOCUS 
MICROLENS ARRAY .................................................................................................................................... 353 

Joong Hoon Lee, Min Seok Kim, Gil Ju Lee, Hyuk Jae Jang, Min Hyung Kang, Hyun Myung 
Kim, Young Min Song 

RESOLUTION ENHANCEMENT OF AN INTEGRAL IMAGING MICROSCOPY USING 
GENERATIVE ADVERSARIAL NETWORK ............................................................................................... 355 

Md. Shahinur Alam, Ki-Chul Kwon, Munkh-Uchral Erdenebat, Young-Tae Lim, Shariar Md 
Imtiaz, Md Abu Sufian, Seok-Hee Jeon, Nam Kim 

C3H - FUNCTIONAL MULTIMODE OPTICAL FIBERS 

LOW-RANK RECONSTRUCTION FOR MULTIMODE FIBER IMAGING ............................................... 357 
Min Hao, Dongyue Yang, Bin Luo, Longfei Yin, Guohua Wu 

ENABLING FUTURE FIBER NETWORKS USING INTEGRATED ULTRAFAST LASER-
WRITTEN MULTICORE FIBER FAN-OUTS ............................................................................................... 359 

Andrew Ross-Adams, Simon Gross, Benjamin J. Puttnam, Ruben S. Luís, Georg Rademacher, 
Michael J. Withford 



LOW-LOSS MULTIMODED ANTIRESONANT HOLLOW CORE FIBER ................................................ 361 
Charu Goel, Seongwoo Yoo 

C4A - KERR-BASED OSCILLATORS 

POLARIZATION DEPENDENCE OF SUPERCONTINUUM AND 3RD HARMONIC 
GENERATION IN SI3N4 FOR OPTICAL ATOMIC CLOCKS ..................................................................... 364 

Lingfang Wang, Hongquan Li, Leo Hollberg 

TUNABLE REPETITION RATE IN ALL PM-FIBER MAMYSHEV OSCILLATOR ................................. 366 
Bernard Piechal, Jan Szczepanek, Tomasz M. Kardas, Mateusz Pielach, Yuriy Stepanenko 

FIBER OPTICAL PARAMETRIC OSCILLATOR WITH FLEXIBLE REPETITION RATE FOR 
COHERENT ANTI-STOKES RAMAN IMAGING ....................................................................................... 368 

Kangwen Yang, Qingting Wang, Shikai Zheng, Qiang Hao, Kun Huang, Heping Zeng 

ALL POLARIZATION-MAINTAINING ER:FIBER FREQUENCY COMB BASED ON 
NONLINEAR AMPLIFYING LOOP MIRROR ............................................................................................. 370 

Mingkun Li, Kai Ning, Lei Hou, Lulu Yan, Yanyan Zhang, Bingjie Rao, Pan Zhang, Haifeng 
Jiang 

C4B - LINB AND QUADRATIC NONLINEAR MEDIA 

DETERMINISTIC SINGLE SOLITON EXCITATION IN LINBO3 MICROCAVITY WITH 
FUNDAMENTAL-SECOND-HARMONIC MODE COUPLING .................................................................. 372 

Zihao Cheng, Feng Li, Dongmei Huang, P. K. A. Wai 

EXPERIMENTAL OBSERVATION OF INTERNALLY-PUMPED PARAMETRIC 
OSCILLATION AND QUADRATIC COMB GENERATION IN A LITHIUM NIOBATE 
MICRORESONATOR ..................................................................................................................................... 374 

Ian Hendry, Luke S. Trainor, Yiqing Xu, Stéphane Coen, Stuart G. Murdoch, Harald G. L. 
Schwefel, Miro Erkintalo 

ELECTRO-OPTICAL TUNING OF PHASE MATCHING WAVELENGTH IN LITHIUM 
NIOBATE ON INSULATOR (LNOI) ............................................................................................................. 376 

Haijin Huang, Hongting Zhou, Andreas Boes, Thach Nguyen, Bill Corcoran, Lin Chang, John 
Bowers, Arnan Mitchell 

THE NONLINEAR COEFFICIENT FOR LOSSY WAVEGUIDES: WHICH EXPRESSION TO 
USE? ................................................................................................................................................................. 379 

Alessandro Tuniz, Gordon H. Y. Li, C. Martijn De Sterke 

LITHIUM NIOBATE AND OTHER QUADRATIC MATERIALS FOR NANOPHOTONIC 
DEVICES ......................................................................................................................................................... 381 

Rachel Grange 

C4C - LASERS AND MODULATORS 

FEMTOSECOND RMS TIMING JITTER FROM 1 GHZ INP ON-CHIP MODE-LOCKED 
LASER AT 1550 NM ....................................................................................................................................... 382 

A. Alloush, A. Bassal, C. Brenner, M. C. Lo, R. Guzmán, L. Augustin, G. Carpintero, M. R. 
Hofmann 



THIN FILM LITHIUM NIOBATE ELECTRO-OPTIC MODULATOR BASED ON A SLOW 
WAVE STRUCTURE ...................................................................................................................................... 384 

Xuecheng Liu, Bing Xiong, Changzheng Sun, Zhibiao Hao, Lai Wang, Jian Wang, Yanjun 
Han, Hongtao Li, Jiadong Yu, Yi Luo 

SEMICONDUCTOR LASER WITH DELAYED OPTICAL FEEDBACK WHAT 
SIMULATIONS TELL US THAT WE DIDN’T KNOW ............................................................................... 387 

Mindaugas Radziunas, Deb M Kane 

C4D - OTDR, LIDAR AND VARIATIONS 

TOWARDS DISTRIBUTED PARTICLE SENSING USING A FEW-MODE EXPOSED-CORE 
OPTICAL FIBRE WITH A SPATIALLY REFERENCED EVANESCENT FIELD ..................................... 389 

Lu Peng, Linh Viet Nguyen, Nicolas Riesen, Jiawen Li, Dale Otten, David G. Lancaster, 
Robert A. McLaughlin, Heike Ebendorff-Heidepriem, Stephen C. Warren-Smith 

DISTRIBUTED VIBRATION DETECTION AND LOCATION USING PHASE-SENSITIVE 
OPTICAL FREQUENCY DOMAIN REFLECTOMETRY ............................................................................ 391 

Yuanpeng Deng, Qingwen Liu, He Li, Zuyuan He 

SUPER-RESOLUTION FMCW LASER RANGING USING TWO COHERENT LFM OPTICAL 
SIGNALS WITH DIFFERENT PERIODS ...................................................................................................... 394 

Xiuyuan Sun, Fengxi Yu, Zhongyang Xu, Shilong Pan 

A SIMPLE METHOD FOR ENHANCING THE SNR IN DIRECT DETECTION φ-OTDR 
BASED DISTRIBUTED ACOUSTIC SENSORS ........................................................................................... 396 

Faruk Uyar, Tolga Kartaloglu, Canberk Unal, Ekmel Özbay, Ibrahim Ozdur 

PHASE EXTRACTION OF THE RAYLEIGH BACKSCATTERING SIGNAL IN φ -OTDR 
SYSTEM BASED ON SSB SIGNAL .............................................................................................................. 398 

Qin Wu, Kun Wang, Jinxiang Sun, Shuo Chen, Fei Liu, Zhiguo Zhang, Jiahao Huo, Keping 
Long, Xian Zhou 

C4E - OPTOMECHANICS AND OPTICAL FORCE 

AXIAL HEXAGONAL EVANESCENT FIELDS IN TAPERED MULTICORE FIBER FOR 
NANOPARTICLES TRAPPING AND MICROSENSING ............................................................................ 400 

Zhen Tian, Nan-Kuang Chen, Dong Yan, Kenneth T. V. Grattan, B M A Rahman, Liqiang 
Zhang, Daqin Wang, Perry Ping Shum, Qiang Wu 

OPTICAL FORCE ON ASYMMETRIC AU@SIO2 CORE-SHELL PARTICLE ......................................... 402 
Qiang Sun, Kishan Dholakia, Andrew D. Greentree 

OPTOMECHANICS WITH A LEVITATED NANOPARTICLE .................................................................. 404 
Romain Quidant 

C4F - ADVANCED TECHNIQUES IN OPTICAL TRANSMISSION 

ORBITAL ANGULAR MOMENTUM (OAM) CARRIED BY ASYMMETRIC VORTEX 
BEAMS FOR WIRELESS COMMUNICATIONS: THEORY AND EXPERIMENT ................................... 406 

Baoluo Yan, Zehui Lu, Jinyao Hu, Tianxu Xu, Hao Zhang, Wei Lin, Huanbao Wu, Haifeng 
Liu, Bo Liu 



ENHANCED SVM DETECTION FOR PROBABILISTICALLY-SHAPED 16QAM WITH 
MARKOV CHAIN MONTE CARLO ............................................................................................................. 409 

Yuzhong Feng, Shaohua Hu, Jing Zhang, Pingping Lei, Bi Tang, Kun Qiu 

OPTICAL ENCRYPTION SCHEME BASED ON SPECTRUM ALIASING USING A PAIR OF 
FILTER BANKS .............................................................................................................................................. 411 

Jia Zhao, Xianfeng Tang, Min Ding, Xiaoguang Zhang, Lixia Xi 

A SIMPLIFIED MULTISET-PARTITION DISTRIBUTION MATCHING FOR PS-16QAM 
OPTICAL FIBER SYSTEMS .......................................................................................................................... 413 

Xinlin Jing, Jing Zhang, Taowei Jin, Shaohua Hu, Kun Qiu 

OPTICAL FIBER CHANNEL MODELING METHOD USING MULTI-BILSTM FOR PM-QPSK 
SYSTEMS ........................................................................................................................................................ 416 

Qichuan Cui, Danshi Wang, Mingliang Li, Yuchen Song, Jin Li, Min Zhang 

IMPACTS OF IQ IMBALANCE ON CARRIER ASSISTED DIRECT DETECTION .................................. 419 
Chuanbowen Sun, Honglin Ji, Tonghui Ji, Zhaopeng Xu, William Shieh 

C4G - LIGHT EMITTING METASURFACES 

NON-DEGENERATE SUM-FREQUENCY GENERATION IN (110)-GROWN GAAS 
NANORESONATORS .................................................................................................................................... 421 

Maximilian A. Weissflog, Marcus Cai, Matthew Parry, Mohsen Rahmani, Lei Xu, Anna N. 
Fedotova, Giuseppe Marino, Mykhaylo Lysevych, Hoe Tan, Chennupati Jagadish, Andrey 
Miroshnichenko, Giuseppe Leo, Andrey A. Sukhorukov, Frank Setzpfandt, Thomas Pertsch, 
Isabelle Staude, Dragomir N. Neshev 

ENHANCED DIRECTIONAL FLUORESCENCE VIA MODE-HYBRIDIZATION IN METAL-
DIELECTRIC NANOANTENNA ................................................................................................................... 423 

Song Sun, Taiping Zhang, Huigao Duan 

PRECISE TUNING OF EPSILON-NEAR-ZERO PROPERTIES IN INDIUM TIN OXIDE 
NANOLAYER BY SUPERCRITICAL CARBON DIOXIDE ........................................................................ 425 

Jiaye Wu, Haishi Fu, Yingkai Zheng, Kuan-Chang Chang, Shengdong Zhang, H. Y. Fu, Qian 
Li 

C4H - NOVEL OPTICAL WAVEGUIDE DEVICES 

ADVANCES IN NONLINEAR CMOS PHOTONICS ................................................................................... 427 
Dawn T. H. Tan, Doris K. T. Ng, J. W. Choi, E. Sahin, P. Xing, B. U. Sohn, H. Gao, Y. Cao, 
A. Gupta, G. F. R. Chen 

THREE-MODE SWITCH BASED ON ELECTRO-OPTIC LONG-PERIOD GRATINGS 
INTEGRATED ALONG A LITHIUM-NIOBATE WAVEGUIDE ................................................................ 430 

Wei Jin, Kin Seng Chiang 

ELECTRO-OPTIC MODE-SELECTIVE SWITCH BASED ON CASCADED LITHIUM-
NIOBATE WAVEGUIDE DIRECTIONAL COUPLERS .............................................................................. 432 

Mengruo Zhang, Kaixin Chen, Wei Jin, Jieyun Wu, Kin Seng Chiang 

GRAPHENE-COATED SURFACE-PLASMON-RESONANCE WAVEGUIDE BIOSENSOR ................... 434 
Satyendra Kumar Mishra, Bing Zou, Kar Pong Lor, Kin Seng Chiang 



POLARIZATION-INSENSITIVE MODE FILTERING WITH L-SHAPED GRAPHENE 
STRUCTURE EMBEDDED IN POLYMER WAVEGUIDE ......................................................................... 436 

Quandong Huang, Kin Seng Chiang 

C5A - TOPOLOGICAL LIGHT 

OBSERVATION OF SELF-MODULATION OSCILLATIONS IN VORTEX LASER FORMED 
BY COMBINED OFF-AXIS TRAVELING WAVES .................................................................................... 438 

Yuan Yao Lin, Cheng Yu Hsieh 

C5B - SYNCHRONIZATION, LOW-JITTER, AND HIGH-PRECISION COMB 

ALL-POLARIZATION-MAINTAINING DUAL-COMB FIBER LASER SYSTEM COMPRISED 
OF TWO FREE-RUNNING MODE-LOCKED FIBER LASERS WITH A MECHANICAL 
SHARING SCHEME ....................................................................................................................................... 440 

Yugo Kusumi, Yoshiaki Nakajima, Yuya Hata, Kaoru Minoshima 

CONTINUOUS JITTER RECONSTRUCTION OF DUAL-COMB INTERFEROMETER FOR 
SELF-REFERENCING ERROR CORRECTION ........................................................................................... 442 

Haoyang Yu, Kai Ni, Qian Zhou, Xinghui Li, Xiaohao Wang, Guanhao Wu 

ULTRALOW-JITTER 22-GHZ SILICA MICROCOMB ................................................................................ 445 
Dohyeon Kwon, Dongin Jeong, Igju Jeon, In Hwan Do, Hansuek Lee, Jungwon Kim 

SUPPRESSING INTRINSIC BACKSCATTERING IN ULTRA-HIGH-Q OPTICAL 
MICRORESONATORS ................................................................................................................................... 447 

Andreas Ø. Svela, Jonathan M. Silver, Leonardo Del Bino, Shuangyou Zhang, Michael T. M. 
Woodley, Michael M. Vanner, Pascal Del’Haye 

C5C - DEVICES FOR SIGNAL PROCESSING AND COMMUNICATIONS 

HIGH-RESOLUTION POLYMER WAVEGUIDE DEVICES FABRICATED USING THREE-
DIMENSIONAL MULTIPHOTON LITHOGRAPHY ................................................................................... 449 

Hongwei Gao, George F. R. Chen, Hong Yee Low, Dawn T. H. Tan 

HIGH EFFICIENCY WAVELENGTH CONVERSION VIA FOUR-WAVE MIXING IN 
AMORPHOUS SILICON CARBIDE RING RESONATORS ........................................................................ 451 

Peng Xing, Danhao Ma, Lionel C. Kimerling, Anuradha M. Agarwal, Dawn T. H. Tan 

PARAMETRIC WAVELENGTH CONVERSION OF 30GBPS NRZ DATA IN ULTRA-
SILICON-RICH NITRIDE WAVEGUIDES ................................................................................................... 453 

G. F. R. Chen, J. W. Choi, Y. M. Cao, D. K. T. Ng, D. T. H. Tan 

C5D - MECHANICAL / ACOUSTIC SENSORS AND PACKAGING 

USING ADDITIVE MANUFACTURING TO PACKAGE AND CHIRP FIBRE BRAGG 
GRATINGS ...................................................................................................................................................... 455 

John Canning, Asma Ziyani 

IDENTIFYING MECHANICAL VIBRATION MODES OF A CANTILEVER USING 
SPECTRALLY MULTIPLEXED BRAGG GRATINGS AND MACHINE LEARNING .............................. 457 

Senta L. Jantzen, Jiarui Yu, Peter G. R. Smith, Christopher Holmes 



HIGH SENSITIVITY MEASUREMENT OF THERMAL DISTORTION IN LOW-LOSS 
OPTICAL MATERIALS ................................................................................................................................. 459 

Craig Ingram, Sebastian W. S. Ng, Huy Tuong Cao, Adam Gambell, Nikita Simakov, Daniel 
D. Brown, David J. Ottaway, Alexander Hemming, Peter J. Veitch 

A SUPERSTRUCTURE MICROFIBER GRATING FOR TEMPERATURE, STRAIN, AND 
REFRACTIVE INDEX SENSING .................................................................................................................. 461 

Yanyan Zhi, Xin Li, Yuanpeng Li, Jie Li, Bai-Ou Guan 

SINGLE PARTICLE DETECTION LEVERAGING MODE SPLITTING IN 
SUBWAVELENGTH GRATING METAMATERIAL RING RESONATOR ............................................... 463 

Wanxin Li, Jiaxin Chen, Jiajun Tian, Yunxu Sun, Yong Yao, Xiaochuan Xu 

C5E - MICRO AND NANOPHOTONICS (SESSION 1) 

A UNIVERSAL RECONFIGURABLE WAVEGUIDE COUPLER FOR OPTICAL 
MICROCAVITIES ........................................................................................................................................... 466 

Dae-Gon Kim, Sangyoon Han, Duk-Yong Choi, Hansuek Lee 

TAILORED SELECTIVE THERMAL EMITTER FOR EFFICIENT RADIATIVE COOLING IN 
HUMID CLIMATE .......................................................................................................................................... 468 

Do Hyeon Kim, Gil Ju Lee, Se Yeon Heo, Young Min Song 

HEAT MANAGEMENT WITH FLEXIBLE TEXTILES ............................................................................... 471 
Ahasanul Haque, Nusrat Alim, Evgeny V. Morozov, Neda Aboutorab, Svetlana V. Boriskina, 
Andrey Miroshnichenko, Haroldo T. Hattori 

C5F - HIGH-SPEED NETWORKS AND SYSTEMS FOR EMERGING SERVICES 

NEXT-GENERATION HIGH-SPEED ACCESS NETWORK FOR EMERGING SERVICES ..................... 473 
Junwen Zhang, Mu Xu, Haipeng Zhang, Zhensheng Jia, Luis Alberto Campos 

APPLICATION STUDY OF CLIPPING AND DIGITAL RESOLUTION ENHANCER FOR 
LOW-RESOLUTION HIGH-SPEED IM/DD PAM4 TRANSMISSION ........................................................ 475 

Liang Shu, Zhenming Yu, Zhiquan Wan, Kun Xu 

A 2×320 GBPS HYBRID PDM-MDM-OFDM SYSTEM FOR HIGH-SPEED TERRESTRIAL 
FSO COMMUNICATION ............................................................................................................................... 477 

Dhiman Kakati, Ramesh Kumar Sonkar 

PHOTONIC GENERATION OF SUB-TERAHERTZ SIGNALS USING SELF PHASE 
MODULATION IN HIGHLY NONLINEAR FIBERS ................................................................................... 479 

Mohamed Shehata, Ke Wang, Withawat Withayachumnankul 

ROBUST AND LINEWIDTH TOLERANT TWO-STAGE CARRIER RECOVERY SCHEME 
FOR PROBABILISTICALLY SHAPED QAM SYSTEM .............................................................................. 481 

Zhiying Lin, Qian Xiang, Yanfu Yang, Yong Yao 

C5G - GRAVITATIONAL WAVE DETECTION AND ASTRONOMICAL 

INTERFEROMETRY 

KAGRA, THE UNDERGROUND AND CRYOGENIC LASER INTERFEROMETER FOR 
GRAVITATIONAL WAVE DETECTION ..................................................................................................... 483 

Keiko Kokeyama 



ADHESIVE-FREE, HIGH OPTICAL QUALITY DEFORMABLE MIRROR .............................................. 485 
Huy Tuong Cao, Sebastian Ng, Minkyun Noh, Aidan Brooks, Fabrice Martichard, Peter 
Veitch 

C5H - FIBER OPTIC LIGHT SOURCES 

ALL-FIBER CPA TOWARD HIGH PEAK POWER FS PULSES AT 1875NM USING NORMAL 
DISPERSION TM FIBER ................................................................................................................................ 487 

Yuhao Chen, Shaoxiang Chen, Kun Liu, Raghuraman Siddharthan, Qijie Wang, Dingyuan 
Tang, Seongwoo Yoo 

MICROFIBER CONTROLLED BIDIRECTIONAL WAVELENGTH-TUNABLE MODE-
LOCKED FIBER LASER BASED ON CARBON NANOTUBES ................................................................. 490 

Lilong Dai, Zinan Huang, Qianqian Huang, Mohammed Alaraimi, Aleksey Rozhin, Zhi-Chao 
Luo, Chengbo Mou 

LOW NA GE-CLAD STEP-INDEX YB-DOPED FIBER FOR HIGH POWER PICOSECOND 
LASER PULSES .............................................................................................................................................. 492 

R. Sidharthan, D. Lin, K. J. Lim, H. Li, S. H. Lim, C. J. Chang, Y. Jung, Y. M. Seng, S. L. 
Chua, D. J. Richardson, S. Yoo 

OCTAVE-SPANNING COHERENT OAM SUPERCONTINUUM GENERATION USING AS2 
S3 PCF WITH ALL-NORMAL DISPERSION ................................................................................................ 494 

Wenpu Geng, Changjing Bao, Yuxi Fang, Yingning Wang, Yiqiao Li, Zhi Wang, Yange Liu, 
Hao Huang, Yongxiong Ren, Zhongqi Pan, Yang Yue 

C6A - RAMAN LASERS 

755 NM ALEXANDRITE LASER ON-PEAK PUMPED BY A FREQUENCY DOUBLED 
RAMAN LASER AT 589 NM ......................................................................................................................... 496 

Chen Guan, Zhigang Zhao, Zhaojun Liu, Zhenhua Cong, Shiwu Wang, Yi Nie, Lei Zhang, 
Xingyu Zhang 

ENABLING THE USE OF RAMAN LASERS FOR SPECTROSCOPY: CONTINUOUS 
TUNABILITY, NARROW LINEWIDTH AND EFFICIENT CASCADING IN DIAMOND ....................... 498 

Daniel T. Echarri, Katerina Chrysalidis, Valentin N. Fedosseev, Bruce A. Marsh, Richard P. 
Mildren, Santiago M. Olaizola, David J. Spence, Shane G. Wilkins, Eduardo Granados 

C6B - MODEL-LOCKED FIBRE LASERS AND NONLINEAR OPTICAL SOURCES 

ANALYSIS TOOLS TO UNCOVER VARIATIONS IN PICOSECOND MODE-LOCKED 
PULSES ........................................................................................................................................................... 500 

Tushar Malica, Jipeng Lin, Thorsten Ackemann, Douglas J. Little, Joshua P. Toomey, Walter 
Lubeigt, Nils Hempler, Deb M. Kane 

REAL-TIME OBSERVATION OF THE INTRACAVITY SPECTRAL EVOLUTION OF MODE-
LOCKED FIBER LASER ................................................................................................................................ 502 

Zihui Lei, Liao Chen, Guangbo Zhang, Chi Zhang, Xinliang Zhang 

OPTOACOUSTIC MANIPULATION OF QUASI-CONTINUOUS-WAVE BACKGROUND IN 
MODE-LOCKED FIBER LASER ................................................................................................................... 504 

Ki Sang Lee, Chang Kyun Ha, Kyoung Jun Moon, Dae Seok Han, Myeong Soo Kang 



MULTIPLE-PLATE COMPRESSION USED IN TRANSIENT ABSORPTION 
SPECTROSCOPY ............................................................................................................................................ 506 

Ronnie R. Tamming, Chao-Yang Lin, Kai Chen, Chih-Hsuan Lu, Justin M. Hodgkiss, Shang-
Da Yang 

SUB-PULSES WITH L-SHAPED AMPLITUDE DISTRIBUTION IN A RECTANGULAR-
SHAPED NOISE-LIKE PULSES FIBER LASER .......................................................................................... 509 

Renlai Zhou, Qian Li, H. Y. Fu 

HIGHLY EXTENDED FILAMENTS IN AQUEOUS GOLD NANOPARTICLE COLLOIDALS ............... 511 
S. Yuan, Y. Nie, H. Zeng 

C6C - MICROWAVE PHOTONIC SIGNAL PROCESSING AND APPLICATIONS (SESSION 

1) 

CENTIMETRE-SPATIAL-RESOLUTION PHOTONICS-BASED STEPPED-FREQUENCY 
RADAR: IMPLEMENTATION AND COMPARISON .................................................................................. 513 

Ziqian Zhang, Yang Liu, Maurizio Burla, Benjamin J. Eggleton 

C6D - CHEMICAL AND PLASMONIC SENSORS 

GRAPEFRUIT PHOTONIC CRYSTAL FIBER-BASED PLASMONIC SENSOR FOR MULTI-
ANALYTE DETECTION ................................................................................................................................ 516 

Firoz Haider, Rifat Ahmmed Aoni, Rajib Ahmed, Ghafour Amouzad Mahdiraji, Mohd Fahmi 
Azman 

HIGH-PRESSURE GAS MEASUREMENT USING TIME-RESOLVED ROTATIONAL CARS 
WITH TEMPORALLY ASYMMETRIC PULSES ......................................................................................... 519 

Katsuya Iwata, Yoichi Saito, Terumasa Ito, Yuki Obara, Masaharu Kameda, Kazuhiko 
Misawa 

LOCALIZED SURFACE PLASMONS EXCITED BY SKEW RAYS .......................................................... 521 
Jinyu Wang, George Y. Chen, Xuan Wu, Haolan Xu, Tanya M. Monro, Tongyu Liu, David G. 
Lancaster 

DIGITALLY ENHANCED HOMODYNE DISPERSION SPECTROMETER .............................................. 523 
Justin Wong, Chathura P. Bandutunga, Ya Zhang, Malcolm B. Gray, Jong H. Chow 

C6E - MICRO AND NANOPHOTONICS (SESSION 2) 

FANO RESONANCES IN INDIVIDUAL ALGAAS NANOPARTICLES DRIVEN BY QUASI-
BIC MODES .................................................................................................................................................... 525 

Elizaveta Melik-Gaykazyan, Kirill Koshelev, Jae-Hyuck Choi, Sergey Kruk, Andrey 
Bogdanov, Hong-Gyu Park, Yuri Kivshar 

MONOLAYER PASSIVATION OF SILICA RESONATORS TO AVOID EXCESS THERMAL 
LINE BROADENING ...................................................................................................................................... 527 

Dongin Jeong, Hansuek Lee 



C6F - ADVANCED TRANSCEIVERS AND MODULATION FORMATS 

ON THE EFFICACY OF SOLITON CRYSTAL MICRO-COMBS AS HIGHLYPARALLEL 
LOCAL OSCILLATORS FOR HIGH-BANDWIDTH SYSTEMS ................................................................ 529 

Chawaphon Prayoonyong, Mengxi Tan, Xingyuan Xu, Andreas Boes, Thach Nguyen, Sai T. 
Chu, Brent Little, Roberto Morandotti, David J. Moss, Bill Corcoran 

WIDE-RANGE AND MODULATION-FORMAT-TRANSPARENT IQ IMBALANCE 
ESTIMATION OF DUAL-POLARIZATION OPTICAL TRANSCEIVER ................................................... 532 

Chao Gu, Qun Zhang, Yanfu Yang, Yong Yao 

A LOW-COST 112-GBPS MEDIUM REACH DIRECT-DETECTION TRANSCEIVER ............................ 535 
Zhuo Chen, Linsheng Zhong, Shenmao Zhang, Xueyuan Ao, Qi Yang, Songnian Fu, Deming 
Liu 

DIGITAL CHROMATIC DISPERSION PRE-COMPENSATION USING A QUASI-LINEAR 
DOUBLE-SIDE ELECTRO-ABSORPTION MODULATED LASER (DS-EML) ........................................ 538 

Mingwei Sun, Jiahao Huo, Wei Huangfu, Keping Long, Xian Zhou 

FLICKER-FREE MULTI-CHANNEL TRANSMITTER ORIENTATION IN CAMERA BASED 
OPTICAL WIRELESS COMMUNICATIONS ............................................................................................... 540 

Shivani Rajendra Teli, Stanislav Zvanovec, Zabih Ghassemlooy 

MULTI-USER OFDMA OPTICAL WIRELESS COMMUNICATION SYSTEM BASED ON 
NEAR-INFRARED VCSEL ............................................................................................................................ 543 

Li Zhang, Zixian Wei, Yingjie Chen, Kai Zhang, Julian Cheng, Yuhan Dong, H. Y. Fu 

C6G - ASTROPHOTONICS AND ADVANCED SPACE OPTICAL TECHNOLOGIES 

(SESSION 1) 

TOWARDS INTEGRATED ASTROPHOTONIC INSTRUMENTS FOR EXOPLANET 
BIOSIGNATURE DETECTION ..................................................................................................................... 545 

Ross Cheriton, Adam Densmore, Suresh Sivanandam, Ernst De Mooij, Mohsen Kamandar 
Dezfouli, Daniele Melati, Rubin Ma, Shurui Wang, Dan-Xia Xu, Jens H. Schmid, Jean 
Lapointe, Pavel Cheben, Luc Simard, Siegfried Janz 

SPATIAL MODE SORTER CORONAGRAPHS ........................................................................................... 547 
Joel Carpenter, Nicolas K. Fontaine, Barnaby R. M. Norris, Sergio Leon-Saval 

C6H - FIBER AND WAVEGUIDE FABRICATION PROCESSES (SESSION 1) 

PHOTO-BLEACHING TO ENHANCE THE SENSITIVITY OF MACH-ZEHNDER 
INTERFEROMETER WAVEGUIDE FOR EXPLOSIVE DETECTION ....................................................... 549 

Youbin Zheng, Lianzhong Jiang, Guowei Deng, Kaixin Chen, Jieyun Wu 

A NOVEL FIBER-TO-WAVEGUIDE COUPLING SCHEME FOR LITHIUM NIOBATE ON 
INSULATOR DEVICES .................................................................................................................................. 552 

Meng Ke Wang, Jun Hui Li, Zhe Feng Hu, Kai Xin Chen 

SUPERSTRUCTURE AND SUPERIMPOSED FIBER BRAGG GRATINGS FABRICATED 
THROUGH SMALL SPOT DIRECT UV WRITING ..................................................................................... 554 

Senta L. Jantzen, Devin H. Smith, Rex H. S. Bannerman, Paolo L. Mennea, Lewis J. Boyd, 
Peter G. R. Smith, Christopher Holmes 



THERMAL TREATMENT EFFECT ON BAC-AL IN 3D PRINTED BISMUTH/ERBIUM CO-
DOPED OPTICAL FIBRE ............................................................................................................................... 556 

Bowen Zhang, Yushi Chu, Xinghu Fu, Shuen Wei, Yanhua Luo, Gang-Ding Peng 

PHOTODARKENING SUPPRESSED LOW LOSS YB:AL:P DOPED FIBER BY ALL 
SOLUTION DOPING TECHNIQUE .............................................................................................................. 558 

R. Sidharthan, H. Li, K. J. Lim, V. M. H. Ng, C. J Chang, Y. M. Seng, S. L. Chua, K. Pita, S. 
Yoo 

EFFECTS OF 3D PRINTED PREFORM ANNEALING ON STRUCTURAL AND OPTICAL 
PROPERTIES OF FIBERS .............................................................................................................................. 560 

Veda Narayana Koraganji, Camila Faccini De Lima, Mengxin Zheng, Merve Gokce 
Kurtoglu, Alexander Gumennik 

C7A - SOLID STATE LASERS 

DIAMOND SODIUM GUIDE STAR LASER ................................................................................................ 562 
Xuezong Yang, Ondrej Kitzler, David J. Spence, Zhenxu Bai, Yan Feng, Richard P. Mildren 

FEMTOSECOND ULTRAVIOLET PULSES GENERATED DIRECTLY FROM A MODE-
LOCKED CE:LICAF LASER.......................................................................................................................... 564 

Adam Sharp, Ondrej Kitzler, Alex Fuerbach, David J. Spence, David W. Coutts 

Q-SWITCHED YB:YAG SURFACE CHANNEL WAVEGUIDE LASERS IN SINGLE-AND 
DOUBLE-PASS PUMP SCHEMES ................................................................................................................ 566 

Ji Eun Bae, Sun Young Choi, Thomas Calmano, Christian Kränkel, Fabian Rotermund 

HIGH-CONTRAST, INTENSE SINGLE-CYCLE PULSES FROM A DOUBLE-STAGE THIN-
PLATES CONFIGURATION .......................................................................................................................... 568 

Meenkyo Seo, Khurelbaatar Tsendsuren, Sambit Mitra, Matthias Kling, Dong Eon Kim 

CONTINUOUS WAVE RESONANTLY PUMPED SECOND STOKES DIAMOND RAMAN 
LASER ............................................................................................................................................................. 570 

Muye Li, Ondrej Kitzler, David Spence 

SPECTRAL BROADENING OF 2 µM DISCRETE MODE DIODE LASERS BY DIRECT AND 
EXTERNAL PHASE MODULATION ........................................................................................................... 572 

Adam Gambell, Nikita Simakov, Alexander Hemming 

C7B - NANO-MATERIAL AND 2D DEIVCES FOR NONLINEAR PHOTONICS 

OBSERVATION OF EXTRAORDINARY SHG FROM WS2 MONOLAYERS BOOSTED BY 
OPTICAL BOUND STATES IN THE CONTINUUM ................................................................................... 574 

Nils Bernhardt, Kirill Koshelev, Simon White, Kelvin Wong Choon Meng, Johannes E. Fröch, 
Sejeong Kim, Trong Toan Tran, Duk-Yong Choi, Yuri Kivshar, Alexander S. Solntsev 

THREE-PHOTON ABSORPTION SPECTRA AND BANDGAP SCALING IN DIRECT-GAP 
SEMICONDUCTORS ..................................................................................................................................... 576 

Sepehr Benis, Claudiu M. Cirloganu, Gero Nootz, Peter D. Olszak, Lazaro A. Padilha, 
Davorin Peceli, Matthew Reichert, Scott Webster, Trenton Ensley, Honghua Hu, Milton 
Woodall, David J. Hagan, Eric W. Van Stryland 



HARMONIC GENERATION AND BROADBAND UPCONVERSION IN A COUPLED 
SEMICONDUCTOR-METAL NANOPARTICLE BILAYER ....................................................................... 578 

Nathan J. Spear, Kent A. Hallman, Emil Hernández-Pagán, Richard F. Haglund, Janet E. 
Macdonald 

THEORY OF NOISE DYNAMICS IN BACKWARDS STIMULATED BRILLOUIN 
SCATTERING ................................................................................................................................................. 581 

Oscar A. Nieves, Matthew D. Arnold, M. J. Steel, Mikolaj K. Schmidt, Christopher G. Poulton 

C7C - FRONTIERS OF THEORETICAL OPTICS AND PHOTONICS 

ARBITRARY TRANSFORMATION OF TWO-PHOTON POLARIZATION-ENTANGLED 
STATES WITH METASURFACES ................................................................................................................ 583 

Shaun Lung, Kai Wang, Khosro Zangeneh Kamali, Mohsen Rahmani, Dragomir N. Neshev, 
Andrey A. Sukhorukov 

NEAR-INFRARED PHOTODETECTORS BASED ON GE NANOPARTICLES ........................................ 585 
Reza Masoudian Saadabad, Andreas Olk, Dragomir N. Neshev, Andrey E. Miroshnichenko 

C7D - GYROSCOPES AND MAGNETOMETRY 

ANGULAR RANDOM WALK IMPROVEMENT OF RESONANT FIBEROPTIC 
GYROSCOPES ................................................................................................................................................ 587 

Lu Liu, Hanzhao Li, Junyu Tu, Yi Lin, Weiwen Qian, Huilian Ma 

ENHANCED OPTOMECHANICAL MAGNETOMETRY USING FLUX CONCENTRATORS ................ 589 
Fernando Gotardo, James S. Bennett, Brian Vyhnalek, Hamish Greenall, Varun Prakash, 
James Macnae, Félix Miranda, Douglas Bulla, Scott Foster, Warwick P. Bowen 

C7E - METASTRUCTURES 

MULTIPLE-STATE THERMALLY TUNABLE METASURFACES ........................................................... 592 
Khosro Zangeneh Kamali, Yu Yu, Lei Xu, Andrey E. Miroshnichenko, Dragomir Neshev, 
Mohsen Rahmani 

FABRICATION OF HIGH-Q PHOTONIC CRYSTAL CAVITIES WITH A BOSCH ETCH 
PROCESS ......................................................................................................................................................... 595 

Jingda Wu, Kashif Masud Awan, Yanrong Li, Lukas Chrostowski, Jeff F. Young 

FROM PASSIVE TO ACTIVE MANIPULATION OF THE POLARIZATION STATES OF 
LIGHT VIA METASTRUCTURES ................................................................................................................ 597 

Ruwen Peng, Mu Wang 

C7F - MICROWAVE PHOTONIC SIGNAL PROCESSING AND APPLICATIONS (SESSION 

2) 

HIGH RESOLUTION SENSING BASED ON MICROWAVE PHOTONICS .............................................. 599 
Liwei Li, Xiaoke Yi, Suen Xin Chew, Linh Nguyen, Robert Minasian 

MICROWAVE PHOTONIC NOTCH FILTER WITH INTEGRATED MODULATION 
TRANSFORMATION AND OPTICAL CARRIER SUPPRESSION ............................................................. 601 

Okky Daulay, Roel Botter, David Marpaung 



PHOTONIC CRYSTAL MICRORING RESONATOR SENSOR BASED ON NARROWBAND 
MICROWAVE PHOTONIC FILTERING TECHNIQUE ............................................................................... 603 

Jianfu Wang, Liwei Li, Yunjie Wang, Xiaoyi Tian, Linh Nguyen, Xiaoke Yi 

BROADBAND RF CHANNELIZATION USING MICROCOMBS .............................................................. 606 
Xingyuan Xu, Mengxi Tan, Jiayang Wu, Andreas Boes, Thach G. Nguyen, Sai T. Chu, Brent 
E. Little, Roberto Morandotti, Arnan Mitchell, David J. Moss 

A MULTI-FUNCTIONAL RADAR WAVEFORM GENERATOR BASED ON AN OPTICAL 
FREQUENCY SHIFTING LOOP AND AN OPTICAL WAVELENGTH GENERATOR ............................ 609 

Ce Liu, Kunlin Shao, Yamei Zhang, Shilong Pan 

C7G - ASTROPHOTONICS AND ADVANCED SPACE OPTICAL TECHNOLOGIES 

(SESSION 2) & 2D MATERIALS: OPTICAL CHARACTERISATION 

GLINT: IMAGING EXOPLANETS USING INTEGRATED-PHOTONICS ................................................. 611 
M. A. Martinod, B. Norris, S. Gross, A. Arriola, T. Gretzinger, M. Withford, T. Lagadec, P. 
Tuthill 

NON-INVASIVE CHARACTERISATION OF LEAD IODIDE NANOSHEETS BY 
NONLINEAR MICROSCOPY ........................................................................................................................ 613 

Jingshi Yan, Qingdong Ou, Maria Antonietta Vincenti, Costantino De Angelis, Qiaoliang 
Bao, Dragomir N. Neshev 

C7H - FIBER AND WAVEGUIDE FABRICATION PROCESSES (SESSION 2) 

TRIPLE-TIP SPOT SIZE CONVERTER FOR BROADBAND, POLARIZATION-INSENSITIVE 
AND EFFICIENT FIBER-TO-CHIP EDGE COUPLING............................................................................... 615 

Zijun Yao, Yuhang Wan, Xin Zhao, Yu Zhang, Xinxuan Ma, Zheng Zheng 

DEVELOPMENT OF LOW-LOSS LEAD-GERMANATE GLASS FOR MID-INFRARED 
FIBER OPTICS ................................................................................................................................................ 617 

Pengfei Wang, Heike Ebendorff-Heidepriem 

BROADLY REFRACTIVE INDEX DESIGN FOR POROUS MICRODISK BY TUNING 
NANO-POROUS STRUCTURE ..................................................................................................................... 620 

Yuya Mikami, Hiroaki Yoshioka, Nasim Obata, Taku Takagishi, Sangmin Han, Yuji Oki 

DIAMOND IN FIBRE MAGNETOMETRY: UNDERSTANDING THE EFFECTS OF STEP-
INDEX FIBRE DESIGN ON DIPOLE COUPLING ....................................................................................... 622 

Shuo Li, Dongbi Bai, Andrew D. Greentree, Scott Foster, Heike Ebendorff-Heidepriem, V 
Shahraam Afshar, Brant C. Gibson 

OPTICAL WAVEGUIDE FABRICATION FOR THE MID-INFRARED IN 
FLUOROPHOSPHATE GLASSES ................................................................................................................. 625 

Sobia Rehman, Toney Teddy Fernandez, Simon Gross, Alex Fuerbach 

DIRECT-PRINTING METHOD OF WAVEGUIDE AND FLOW-CHANNEL ON 
TRANSPARENT NANO-POROUS SIO2 FILM ............................................................................................. 627 

Nasim Obata, Yuya Mikami, Taku Takagishi, Hiroaki Yoshioka, Yuji Oki 



C8A - PULSED FIBER LASERS 

GENERATION OF GIGAHERTZ PULSE BASED ON A HYBRID PLASMONIC MICROFIBER 
RESONATOR .................................................................................................................................................. 629 

Zi-Xuan Ding, Fei Xu 

GIGAHERTZ HARMONIC MODE-LOCKING OF FIBER LASER STABILIZED BY 
ACOUSTIC RESONANCES IN SILICA MICROFIBER ............................................................................... 631 

Dae Seok Han, Chang Kyun Ha, Kyoung Jun Moon, Kee Hwan Nam, Myeong Soo Kang 

ALL-POLARIZATION-MAINTAINING ERBIUM-DOPED MODE-LOCKED FIBRE LASER 
USING CNT-COATED PANDA MICROFIBRE ........................................................................................... 633 

Lei Jin, Fulin Xiang, Yohei Sugiura, Yuanjun Zhu, Aiqi Ding, Sze Yun Set, Shinji Yamashita 

ALL-FIBER MODE-LOCKING BY EMPLOYING BEND-INDUCED POLARIZATION 
DEPENDENT LOSS IN LOW-V-NUMBER FIBER ...................................................................................... 635 

Yunpeng Huang, Hongbo Jiang, Zihao Zhao, Lei Jin, Sze Y. Set, Shinji Yamashita 

WIDELY TUNABLE ULTRA-NARROW-LINEWIDTH NEARLY TRANSFORM-LIMITED 
DISSIPATIVE SOLITON GENERATION AT TELECOM BAND ............................................................... 638 

Chang Kyun Ha, Ki Sang Lee, Myeong Soo Kang 

AN YB FIBER LASER GENERATING MULTI-MILLIWATT PICOSECOND PULSES WITH 
NEARLY SHOT-NOISE-LIMITED INTENSITY NOISE ............................................................................. 640 

Gaoyu Dai, Kazuhiro Katoh, Yasuyuki Ozeki 

C8B - NONLINEAR OPTICS AND DEVICES 

PHOTONIC CHIP-BASED RESONANT SUPERCONTINUUM GENERATION WITH 
INTRINSIC NONLINEAR FILTERING ......................................................................................................... 642 

Miles Anderson, Romain Bouchand, Junqiu Liu, Wenle Weng, Ewelina Obrzud, Tobias Herr, 
Tobias J. Kippenberg 

OCTAVE-SPANNING SUPERCONTINUUM GENERATION IN THERMALLY DEPOSITED 
AS2 S3 WAVEGUIDE ON WET-ETCHED SIO2 STRUCTURE .................................................................... 644 

Joonhyuk Hwang, Dae-Gon Kim, Sangyoon Han, Dongin Jeong, Yong-Hee Lee, Duk-Yong 
Choi, Hansuek Lee 

CROSS-PHASE MODULATIONAL INSTABILITY OF VORTEX MODES IN A TWISTED 
THREE-CORE PHOTONIC CRYSTAL FIBRE ............................................................................................. 646 

Gordon K. L. Wong, Paul Roth, Michael H. Frosz, Philip St. J. Russell 

ENHANCED NONLINEAR PHASE-SHIFT IN EPSILON-NEAR-ZERO MATERIALS: THE 
EFFECT OF GROUP AND PHASE VELOCITY ........................................................................................... 648 

Sepehr Benis, Natalia Munera, Eric W. Van Stryland, David J. Hagan 

C8C - OPTICAL TRAPPING AND ULTRACOLD ATOMS 

SUPERFLUID ACOUSTICS IN A DUMBBELL HELMHOLTZ OSCILLATOR ........................................ 651 
Guillaume Gauthier, Stuart S. Szigeti, Matthew T. Reeves, Mark Baker, Thomas A. Bell, 
Halina Rubinsztein-Dunlop, Matthew J. Davis, Tyler W. Neely 



DYNAMICS AND STABILITY OF AN OPTICALLY LEVITATED MIRROR .......................................... 653 
Ruvi Lecamwasam, Alistair Graham, Jinyong Ma, Kabilan Sripathy, Giovanni Guccione, 
Jiayi Qin, Geoff Campbell, Ben Buchler, Joseph Hope, Ping Koy Lam 

A SOLITON GYROSCOPE USING ATOMIC SUPERFLUIDS IN DIGITAL MICROMIRROR 
CONTROLLED OPTICAL POTENTIALS ..................................................................................................... 655 

Thomas A. Bell, Guillaume Gauthier, Mark A. Baker, Tyler W. Neely 

FEEDFORWARD OPTIMISATION OF OPTICAL TRAPPING POTENTIALS FOR 
ULTRACOLD ATOMS ................................................................................................................................... 657 

Guillaume Gauthier, Thomas A. Bell, Mark Baker, Halina Rubinsztein-Dunlop, Tyler W Neely 

C8D - BRILLOUIN SCATTERING: PAST, PRESENT AND FUTURE (SESSION 1) 

CHIP-BASED BROADBAND TRUE-TIME DELAY USING BRILLOUIN SCATTERING AND 
PHASE AMPLIFICATION ............................................................................................................................. 659 

Luke McKay, Moritz Merklein, Yang Liu, Alex Cramer, Jordan Maksymow, Andrew Chilton, 
Khu Vu, Duk-Yong Choi, Pan Ma, Stephen J. Madden, Richard Desalvo, Benjamin J. 
Eggleton 

ARRAW: ANTI-RESONANT REFLECTING ACOUSTIC WAVEGUIDE FOR EFFICIENT 
BRILLOUIN SCATTERING ........................................................................................................................... 662 

M. K. Schmidt, M. C. O’Briena, C. G. Poulton, M. J. Steel 

ACOUSTO-OPTIC INTERACTIONS IN SILICON PHOTONICS ............................................................... 664 
Eric A. Kittlaus, William M. Jones, Peter T. Rakich, Nils T. Otterstrom, Richard E. Muller, 
Mina Rais-Zadeh 

C8E - HIGH ENERGY LASERS 

MHZ-REPETITION-RATE YB:YAG THIN-DISK RING OSCILLATOR PUMPED BY 969NM 
ZERO-PHONON-LINE FOR INTRA-CAVITY HIGH HARMONIC GENERATION ................................. 667 

Akihiro Tanabashi, A. Amani Eilanlou, Natsuki Kanda, Yasuo Nabekawa, Makoto Kuwata-
Gonokami, Katsumi Midorikawa 

AN ULTRAFAST RING THIN-DISK LASER OSCILLATOR WITH A REPETITION RATE 
BEYOND 120 MHZ......................................................................................................................................... 669 

A. Amani Eilanlou, Stanley Tang, Naveed Abbas, Claude Aguergaray, Yasuo Nabekawa, Neil 
G. R. Broderick 

C8F - FIBRE WIRELESS 

POWER-OVER-FIBER-BASED 90-GHZ HIGH-POWER-INTEGRATED PHOTORECEIVER 
FOR HIGH DATA RATE RADIO-OVER-FIBER .......................................................................................... 672 

Toshimasa Umezawa, Pham Tien Dat, Atsushi Kanno, Naokatsu Yamamoto, Tetsuya 
Kawanishi 

ANTENNA-COUPLED-ELECTRODE ELECTRO-OPTIC MODULATOR FOR CONVERTING 
TWO ORTHOGONAL-POLARIZATION FIELD COMPONENTS SIMULTANEOUSLY FOR 
5G MOBILE SYSTEMS .................................................................................................................................. 674 

Hiroto Yokohashi, Sayaka Matsukawa, Masahiro Sato, Yoshikazu Toba, Satoru Kurokawa, 
Hiroshi Murata 



C8G - 2D MATERIALS: QUANTUM OPTICS 

QUANTUM RANDOM NUMBER GENERATION ON A PHOTONIC CHIP USING SINGLE 
PHOTONS FROM HEXAGONAL BORON NITRIDE .................................................................................. 676 

Simon J. U. White, Friederike Klauck, Toan Trong Tran, Nora Schmitt, Mehran Kianinia, 
Andrea Steinfurth, Matthias Heinrich, Milos Toth, Alexander Szameit, Igor Aharonovich, 
Alexander S. Solntsev 

PHOTON-PAIR GENERATION VIA BOUND STATES IN THE CONTINUUM IN 
NONLINEAR METASURFACES .................................................................................................................. 678 

Matthew Parry, Andrea Mazzanti, Alexander Poddubny, Lei Xu, Andrey Miroshnichenko, 
Giuseppe Della Valle, Dragomir N. Neshev, Andrey A. Sukhorukov 

FIBRE SPECTROSCOPY OF NANOSCALE SPONTANEOUS PARAMETRIC DOWN-
CONVERSION ................................................................................................................................................ 680 

Tomás Santiago-Cruz, Zhang Haizhong, Aravind P. Anthur, Leonid Krivitsky, Maria V. 
Chekhova 

C8H - ACTIVE DEVICES 

RAMAN SCATTERING EMISSION FROM A SILICON PHOTONIC NANOCAVITY 
EXCITED BY A SUPERLUMINESCENT DIODE ........................................................................................ 683 

Taro Kawakatsu, Daiki Yamashita, Takashi Asano, Susumu Noda, Yasushi Takahashi 

SUBPICOSECOND ALL-OPTICAL SWITCHING OF 1550 NM SIGNALS IN HYBRID 
SILICON:VO2 WAVEGUIDES AND RING RESONATORS ....................................................................... 685 

Kent Hallman, Kevin Miller, Andrey Baydin, Sharon Weiss, Richard Haglund 

MODELLING EFFICIENT SUPERCONDUCTING NANOWIRE SINGLE PHOTON 
DETECTORS FOR MID WAVE INFRARED PHOTONS ............................................................................ 688 

Benjamin Slater, Mack Johnson, Dondu Sahin 

C9A - HIGH POWER LASERS (SESSION 1) 

10KW-LEVEL YB-DOPED ALUMINOPHOSPHOSILICATE FIBER ......................................................... 690 
Jiang Yun Dai, Feng Yun Li, Nian Liu, Changle Shen, Lihua Zhang, Hao Li, Yue Li, Shihao 
Sun, Yuwei Li, Jiakun Lv, Lei Jiang, Honglei He, Honghuan Lin, Jianjun Wang, Feng Jing, 
Cong Gao 

PROGRESS TOWARDS HIGH POWER SCALING OF HO: YAG LASERS .............................................. 692 
Miftar Ganija, Alexander Hemming, Keiron Boyd, Adam Gambell, Nikita Simakov 

LIMITATION OF THE THERMALLY INDUCED WAVEFRONT DEGRADATION IN HIGH 
AVERAGE POWER ULTRASHORT LASER. .............................................................................................. 694 

Raphaël Clady, Laurent Charmasson, Olivier Utéza, Marc Sentis 

COST EFFICIENT LAYOUT FOR A 20 FS, 2 MJ COMPACT LASER OPERATING AT 100 HZ ............ 696 
Paulius Mackonis, Aleksej M. Rodin, Augustinas Petrulenas, Vytenis Girdauskas 



C9B - THZ AND MIR LASERS AND APPLICATIONS (SESSION 2) 

UPCONVERSION DETECTION OF 1.25 GB/S MID-IR TELECOMMUNICATIONS USING A 
SILICON AVALANCHE PHOTODIODE ...................................................................................................... 698 

Alan C. Gray, Sam A. Berry, Lewis G. Carpenter, James C. Gates, Corin B. E. Gawith, Peter 
G. R. Smith 

MECHANICAL-CHOPPER-FREE NDIR SENSING USING ELECTRICALLY 
CONTROLLABLE MID-INFRARED BAND-PASS FILTER ....................................................................... 700 

Yusuke Awane, Takuya Inoue, Susumu Noda 

MULTILINE CO LASER WITH BROADBAND FREQUENCY CONVERSION IN 
NONLINEAR CRYSTALS FOR GAS ANALYSIS APPLICATIONS .......................................................... 702 

A. A. Ionin, I. O. Kinyaevskiy, Yu. M. Klimachev, A. A. Kotkov, A. Yu. Kozlov, A. M. Sagitova, 
D. V. Sinitsyn 

TERAHERTZ INTEGRATED PHOTONIC CHIP BASED ON METAL/DIELECTRIC HYBRID 
WAVEGUIDE .................................................................................................................................................. 704 

Haisu Li, Mei Xian Low, Rajour Tanyi Ako, Madhu Bhaskaran, Sharath Sriram, Withawat 
Withayachumnankul, Boris T. Kuhlmey, Shaghik Atakaramians 

C9C - HYBRID QUANTUM SYSTEMS 

TEMPORAL IMAGING FOR ATOMIC SINGLE-PHOTON SYSTEMS ..................................................... 706 
Mateusz Mazelanik, Adam Leszczynski, Michal Lipka, Michal Parniak, Wojciech Wasilewski 

SINGLE RARE-EARTH ION SPINS IN NANOPHOTONIC RESONATORS ............................................. 708 
Jonathan M. Kindem, Andrei Ruskuc, John G. Bartholomew, Jake Rochman, Yan Qi Huan, 
Andrei Faraon 

ACOUSTIC DIAMOND RESONATORS WITH ULTRA-SMALL MODE VOLUMES .............................. 711 
M. K. Schmidt, C. G. Poulton, M. J. Steel 

C9D - BRILLOUIN SCATTERING: PAST, PRESENT AND FUTURE (SESSION 1) & 

BIOSENSING AND SUPER-RESOLUTION MICROSCOPY 

3D MECHANICAL MAPPING OF BIOPRINTED HYDROGEL MODELS BY BRILLOUIN 
MICROSCOPY ................................................................................................................................................ 713 

Hadi Mahmodi, Alberto Piloni, Robert Utama, Irina Kabakova 

SUPER-RESOLUTION LIGHT-SHEET ADD-ON MICROSCOPY (SLAM) ENABLING 
ISOTROPIC HIGH-RESOLUTION 3D IMAGING ON CONVENTIONAL 
EPIFLUORESCENCE MICROSCOPE ........................................................................................................... 716 

Fang Zhao, Lanxin Zhu, Chunyu Fang, Peng Fei 

C9E - FRONTIERS OF METASURFACE THEORY AND PRACTICE 

TAILORING LIGHT-MATTER INTERACTIONS IN NOVEL METASTRUCTURES ............................... 719 
Natalia M. Litchinitser 

BROADBAND ACHROMATIC PRINTED-CIRCUIT METASURFACES .................................................. 721 
Ashif. A. Fathnan, David A. Powell 



DIELECTRIC HUYGENS METAGRATING-BASED REFRACTIVE INDEX SENSOR ........................... 723 
Rifat Ahmmed Aoni, Shridhar Manjunath, Yu Yu, Mohsen Rahmani, Lei Xu, Andrey E. 
Miroshnichenko, Dragomir Neshev 

C9F - MICROWAVE PHOTONIC GENERATION AND OPTOELECTRONIC OSCILLATOR 

SOLITON STATES OF MICRO-RESONATOR FOR RECONFIGURABLE MICROWAVE 
PHOTONIC FILTERS ..................................................................................................................................... 725 

Camille-Sophie Brès 

HIGH-LINEARITY FOURIER DOMAIN MODE LOCKING OPTOELECTRONIC 
OSCILLATOR BASED ON STIMULATED BRILLOUIN SCATTERING .................................................. 727 

Zhen Zeng, Lingjie Zhang, Zhiyao Zhang, Shangjian Zhang, Yali Zhang, Bao Sun, Yong Liu 

A PARITY-TIME-SYMMETRIC OPTOELECTRONIC OSCILLATOR BASED ON NON-
RECIPROCAL ELECTRO-OPTIC MODULATION ...................................................................................... 729 

Jinying Fan, Lingzhi Li, Jiejun Zhang, Xinhuan Feng, Bai-Ou Guan, Jianping Yao 

MICROWAVE GENERATION BY TWO MUTUALLY DELAY-COUPLED 
SEMICONDUCTOR LASERS UNDER ASYMMETRIC COUPLING STRENGTH ................................... 731 

Bin-Kai Liao, Yu-Chen Chu, Sheng-Kwang Hwang 

C9G - NONLINEAR FIBER OPTICS AND THEIR APPLICATIONS TO 

COMMUNICATIONS & BRILLOUIN SCATTERING: PAST, PRESENT AND FUTURE 

(SESSION 2) 

ON-CHIP ALL-OPTICAL POLARISATION PULLING VIA STIMULATED BRILLOUIN 
SCATTERING ................................................................................................................................................. 733 

Nicholas J. Athanasios, Kunlun Yan, Khu Vu, Duk-Yong Choi, Pan Ma, Stephen J. Madden, 
Benjamin J. Eggleton, Moritz Merklein 

EDFA-BAND COVERAGE BROADBAND SBS FILTER FOR OPTICAL CARRIER 
RECOVERY .................................................................................................................................................... 736 

Atiyeh Zarifi, Moritz Merklein, Yang Liu, Amol Choudhary, Benjamin J. Eggleton, Bill 
Corcoran 

C9H - ADVANCED INTEGRATED STRUCTURES 

EXPERIMENTAL INVESTIGATION OF TOPOLOGICAL PHASES OF TWO-DIMENSIONAL 
FLOQUET MICRORING LATTICES ............................................................................................................ 738 

Shirin Afzal, Tyler J. Zimmerling, Yang Ren, David Perron, Vien Van 

ULTRA-SHARP FANO RESONANCES IN INTEGRATED PHOTONIC RESONATORS 
BASED ON COUPLED SAGNAC LOOP REFLECTORS ............................................................................ 740 

Hamed Arianfard, Jiayang Wu, David J. Moss 

INTEGRATED MIKAELIAN LENS IMPLEMENTED BY SUBWAVELENGTH GRATING ................... 742 
Zunyue Zhang, Dan Yi, Yi Wang, Yaojing Zhang, Hon Ki Tsang 

HIGH-EFFICIENCY BROADBAND GRATING COUPLER IN SIN/A-SI/SIN SANDWICH 
HYBRID WAVEGUIDE ................................................................................................................................. 744 

Rahul K Dash, Shankar Kumar Selvaraja 



POST DEADLINE PAPERS 

ALL-FIBRE FOCAL-PLANE WAVEFRONT SENSOR ............................................................................... 746 
B. R. M. Norris, J. Wei, C. H. Betters, A. Wong, S. G. Leon-Saval 

COMPLEX-AMPLITUDE METASURFACES FOR ORBITAL ANGULAR MOMENTUM 
MULTIPLEXING HOLOGRAPHY ................................................................................................................ 748 

Haoran Ren, Stefan A. Maier 

MID-INFRARED SUPERCONTINUUM GENERATION IN GERMANIUM-ON-SILICON 
WAVEGUIDES ............................................................................................................................................... 750 

Alberto Della Torre, Milan Sinobad, Rémi Armand, Barry Luther-Davies, Pan Ma, Stephen 
Madden, David J. Moss, Arnan Mitchell, Jean-Michel Hartmann, Vincent Reboud, Jean-Marc 
Fedeli, Christelle Monat, Christian Grillet 

SIMPLE AUTOFOCUSING METHOD BY IMAGE PROCESSING FOR TWO-PHOTON 
LITHOGRAPHY .............................................................................................................................................. 753 

Taichi Furukawa, Yoko Fujishiro, Shoji Maruo 

HIGH-DIMENSIONAL COMMUNICATION ON ETCHLESS LITHIUM NIOBATE 
PLATFORM WITH PHOTONIC BOUND STATES IN THE CONTINUUM .............................................. 756 

Zejie Yu, Yeyu Tong, Hon Ki Tsang, Xiankai Sun 

EXPERIMENTAL DEMONSTRATION OF SINGLE-MODE TOPOLOGICAL VALLEY-HALL 
LASING CONTROLLED BY THE DEGREE OF ASYMMETRY ................................................................ 758 

Wanwoo Noh, Hadiseh Nasari, Hwi-Min Kim, Quynh Le-Van, Zhetao Jia, Chi-Hsin Huang, 
Boubacar Kanté 

POSTER PRESENTATIONS - 1 

EFFICIENT CW OPERATION OF A SINGLE-EMITTER MULTI-MODE LASER-DIODE-
PUMPED HEMISPHERICAL SHORT CAVITY LASER BY HIGH INTENSITY PUMPING ................... 760 

Y. Aoyagi, R. Kobayashi, Q. Han, S. Kawato 

DETECTING GRAVITATIONAL WAVES WITH OPTICALLY-LEVITATED 
NANOPARTICLES ......................................................................................................................................... 762 

Eric Howard, Reece Roberts, Cyril Laplane, Thomas Volz 

ULTRAFAST LASER INSCRIPTION OF VOLUME PHASE OPTICS: TOWARDS A SCALAR 
VORTEX MASK FOR BROADBAND CORONAGRAPHY ........................................................................ 764 

Benjamin F. Johnston, Nemanja Jovanovic, Simon Gross, Eugene Serabyn, Garreth Ruane, 
Dimitri Mawet, Stefan Martin, Michael J. Withford 

OPTICAL VORTEX GENERATES A ‘SPIN-JET’ OF AN ULTRAHIGH VISCOSITY AU 
SUSPENSION .................................................................................................................................................. 766 

Haruki Kawaguchi, Kei Umesato, Katsuhiko Miyamoto, Takashige Omatsu 

HIGH RAMAN GAIN DIRECTIONS IN DIAMOND ................................................................................... 768 
Ondrej Kitzler, Muye Li, David J. Spence 

INFLUENCE OF THE SATURABLE ABSORBER RECOVERY TIME ON FIBER LASER 
MODE-LOCKING ........................................................................................................................................... 770 

Jinho Lee, Suhyoung Kwon, Ju Han Lee 



GENERATION OF VORTEX SOLITON MOLECULE AND CYLINDRICAL VECTOR 
SOLITON MOLECULE IN A FIBER LASER ............................................................................................... 772 

Yue-E Wang, Qi-Chang Ma, Zhi-Chao Luo, Wen-Cheng Xu, Ai-Ping Luo 

FEMTOSECOND-LASER-INDUCED GRAPHITIC CARBON FROM TRANSPARENT 
CELLULOSE NANOFIBER FILMS ............................................................................................................... 774 

F. Morosawa, S. Hayashi, M. Terakawa 

OPTICAL AND ELECTRONIC CHARACTERIZATION OF DIAMOND SURFACES 
EXPOSED TO UV LASER RADIATION ...................................................................................................... 776 

Mojtaba Moshkani, James E. Downes, Richard P. Mildren 

HIGH-PRESSURE SILICON PHASE CREATED BY HIGH POWER ULTRASHORT LASER 
PULSE AT THE INTENSITY OF 1019 W/CM2 .............................................................................................. 778 

Ludovic Rapp, Lachlan Smilie, Eugene Gamaly, Andrei Rode, Norimasa Ozaki, Daisuke 
Sagae, Ryosuke Kodama, Keiichiro Mukai, Takeshi Matsuoka, Tatiana Pikuz, Yusuke Seto, 
Takahisa Syobu, Aki Tominaga, Konstantin Firestein, Dmitri Golberg 

TOWARDS LONG-WAVE INFRARED LASING BY DIAMOND RAMAN CONVERSION .................... 780 
Zhenxu Bai, Chen Zhao, Yaoyao Qi, Jie Ding, Xuezong Yang, Yulei Wang, Zhiwei Lu 

ASYNCHRONOUS CROSS-CORRELATION USING A TIME REFERENCE ........................................... 782 
Adam Sharp, Ondrej Kitzler, Alex Fuerbach, David J. Spence, David W. Coutts 

EFFICIENCY INCREASEMENT OF 445-NM LASER DIODE PUMPED TI:SAPPHIRE LASER 
BY HIGH INTENSITY PUMPING ................................................................................................................. 784 

M. Shibata, S. Kataoka, T. Kawashima, Q. Han, S. Kawato 

CHARACTERISTICS OF TI:SAPPHIRE LASER PUMPED BY 450-NM BLUE DIODE LASER 
AT CRYOGENIC TEMPERATURES ............................................................................................................ 786 

Yuta Shioya, Shogo Fujita, Fumihiko Kannari 

3 WATT 1.7 µM FIBER GAS RAMAN LASER IN D2-FILLED HC-PCFS .................................................. 788 
Hao Li, Wei Huang, Yulong Cui, Zhiyue Zhou, Zefeng Wang 

RAMAN SUPPRESSION IN LD PUMPED 5 KW FIBER AMPLIFIER USING CTFBGS .......................... 790 
Xin Tian, Meng Wang, Qihao Hu, Xiaofan Zhao, Zefeng Wang 

DETERMINISTIC FULL-APERTURE POLISHING TECHNOLOGY OF HIGH POWER 
LASER COMPONENTS ................................................................................................................................. 792 

Ruiqing Xie, Defeng Liao, Shijie Zhao, Mingzhuang Zhang, Xianhua Chen, Jian Wang, Qiao 
Xu, Jian Chen, Huiying Zhao, Zhuangde Jiang 

QPSK-OFDM OPTICAL WIRELESS COMMUNICATION SYSTEM BASED ON A NEAR-
INFRARED VCSEL USING CONVOLUTIONAL CODE ............................................................................ 794 

Yingjie Chen, Zixian Wei, Li Zhang, Kai Zhang, Julian Cheng, Yuhan Dong, H. Y. Fu 

FEMTOSECOND LASER WRITTEN POINT-BY-POINT BRAGG GRATINGS IN FEW-MODE 
OPTICAL FIBRE ............................................................................................................................................. 797 

Saurabh Bhardwaj, Martin Ams, Simon Gross, Michael J. Withford, Michael J. Steel 

QUASI-SYMMETRIC ANGULAR SPIN HALL EFFECT OF A CIRCULARLY POLARIZED 
BEAM REFLECTED FROM AIR-GOLD INTERFACE ................................................................................ 799 

Ze Chen, Hu Zhang, Xiaoguang Zhang, Hui Li, Wenbo Zhang, Lixia Xi 



HIGH-POWER HIGH-BRIGHTNESS PHOTONIC CRYSTAL DIODE LASER BASED ON ION 
IMPLANTATION ............................................................................................................................................ 801 

Zhonghao Chen, Hongwei Qu, Xuyan Zhou, Aiyi Qi, Yufei Wang, Wanhua Zheng 

MODAL DECOMPOSITION OF MEASURED NEAR-FIELD AND FAR-FIELD BEAMS WITH 
PARTIAL COHERENCE BASED ON SPGD ALGORITHM ........................................................................ 804 

Kyuhong Choi, Youngchan Kim, Youngsun Yun, Young-Chul Noh, Changsu Jun 

HIGH BANDWIDTH PHASE-LOCKING FOR LOW-NOISE APPLICATIONS ......................................... 806 
Zachary Holmes, Sebastian Ng, Joshua Pease, David Ottaway 

CPA PULSES FOR NON-THERMAL IGNITION OF CLEAN AND ABUNDANT LASER 
BORON FUSION FOR ELECTRICITY GENERATOR ................................................................................ 808 

Heinrich Hora, Warren McKenzie, Jan Kirchhoff, Götz Kirchhoff, George H. Miley, Shalom 
Eliezer, Noaz Nissim 

RESEARCH AND APPLICATION ON THE KEY TECHNIQUES OF CONFORMAL 
VIBRATION POLISHING ON OPTICS ......................................................................................................... 810 

Jing Hou, Shiwei Liu, Qinghua Zhang, Jian Wang, Qiao Xu, Xianhua Chen, Defeng Liao 

POSTER PRESENTATIONS - 2 

CORRUGATED GOLD LAYERED INTEGRATED PLANAR WAVEGUIDE SURFACE 
PLASMON POLARITON BASED MICROBIOSENSOR ............................................................................. 812 

M. S. Aruna Gandhi, Qian Li 

DEFECT RESISTANCE AND SELF-HEALING WITHIN SPUN PHOTONIC CRYSTAL 
FIBRES ............................................................................................................................................................ 814 

Yanhua Luo, John Canning, Wenyu Wang, Ghazal Tafti, Shuai Wang, Yuan Tian, Kevin Cook, 
Gang-Ding Peng 

DESIGN OF 3D INTEGRATED OPTICAL HYBRID FOR WEAKLY-COUPLED SDM 
COHERENT DETECTION ............................................................................................................................. 816 

Ping Meng, Yu Yang, Ruiting Cheng, Zhangyuan Chen, Yongqi He, Juhao Li 

ELECTRICALLY CONTROLLED BISTABILITY IN MICRORING RESONATOR FOR 
NONLINEAR PHOTONIC APPLICATIONS ................................................................................................ 819 

Riddhi Nandi, Arnab Goswami, Bijoy Krishna Das 

COUPLED RIDGE RESONATOR FILTER DESIGN USING MICROWAVE ENGINEERING 
FILTER SYNTHESIS ...................................................................................................................................... 821 

Thach G. Nguyen, Kiplimo Yego, Guanghui Ren, Andreas Boes, Arnan Mitchell 

DESIGN OF THICK POLARIZATION BEAM SPLITTER BASED ON A BRIDGED 
DIRECTIONAL COUPLER WITH 400 NM HIGH SILICON CORES ......................................................... 823 

Seunghyun Oh, Yoohan Kim, Yudeuk Kim, Kyong Hon Kim 

LEARNING-BASED SYMBOL CLASSIFICATION IN STOKES SPACE FOR 4-POLSK 
VISIBLE LIGHT COMMUNICATION SIGNALS ........................................................................................ 826 

Alberto Pepe, Xin Liu, Zixian Wei, H. Y. Fu 

LIQUID CRYSTAL-FILLED DUAL-CORE PHOTONIC CRYSTAL FIBER SINGLE-
POLARIZATION WAVELENGTH SPLITTER ............................................................................................. 828 

Shi Qiu, Jinhui Yuan, Yuwei Qu, Haiyun Wang, Xian Zhou, Binbin Yan, Kuiru Wang, Xinzhu 
Sang, Keping Long, Chongxiu Yu 



HIGH EXTINCTION RATIO IN SILICON-ITO HETEROJUNCTION BASED OPTICAL 
MODULATOR ................................................................................................................................................ 830 

Swati Rajput, Prem Babu, Vishal Kaushik, Lalit Singh, Sourabh Jain, Mukesh Kumar 

STOKES VECTOR BASED POLARIZATION CONTROLLER FOR SILICON PHOTONIC 
INTEGRATED CIRCUITS .............................................................................................................................. 832 

Anamika Singh, Shivangi Chugh, Shalabh Gupta 

DIGITAL MODAL DECOMPOSITION BASED ON STOCHASTIC PARALLEL GRADIENT 
DESCENT ALGORITHM AND ITS VALIDATION ..................................................................................... 834 

Karamdeep Singh, Priyanka Sharma, Balaji Srinivasan, R. David Koilpillai, Deepa Venkitesh 

RECONFIGURABLE INTEGRATED COMB FILTERS BASED ON SELF-COUPLED 
MICRORING RESONATORS WITH MODE-SPLITTING FEATURE ........................................................ 836 

Minxue Cai, Xiang Yin, Hongyu Sun, Yifeng Liu 

OPTICAL RESISTIVE SWITCH WITH HIGH EXTINCTION RATIO USING PLASMONIC 
AMPLIFICATION ........................................................................................................................................... 838 

Lalit Singh, Prem Babu, Sulabh, Swati Rajput, Mukesh Kumar 

COMPACT POLARIZATION BEAM SPLITTER USING CONTRA- DIRECTIONAL 
GRATINGS ON SOI PLATFORM ................................................................................................................. 840 

Manoranjan Minz, Darpan Mishra, Ramesh Kumar Sonkar 

TUNABLE 28-60 GHZ MILLIMETER WAVE SIGNAL GENERATION USING L-BAND 
QUANTUM-DASH LASER ............................................................................................................................ 843 

Q. Tareq, E. Alkhazraji, A. Ragheb, M. Esmail, H. Fathallah, S. Alshebeili, M. Z. M. Khan 

MEASUREMENT OF THERMAL TIME CONSTANT OF OPTICAL FIBER USING LINEAR 
CROSS-CORRELATION OF OPTICAL PULSES ......................................................................................... 846 

K. Tokunaga, Y. Naito, T. Matsuyama, K. Wada, K. Okamoto 

FABRICATION OF SPHERICAL CONCAVE FOR WAVEGUIDE-TO-FIBER VERTICAL 
COUPLING BASED ON GRAY-TONE OPTICAL LITHOGRAPHY .......................................................... 848 

Xueting Wang, Chuanlu Deng, Yi Huang, Ruhuan Zhang, Xiaobei Zhang, Tingyun Wang 

AIR-CORE RING FIBER SUPPORTING >1000 OAM MODES ACROSS O, E, S, C, AND L 
BANDS ............................................................................................................................................................ 851 

Yingning Wang, Changjing Bao, Wenpu Geng, Yao Lu, Yuxi Fang, Baiwei Mao, Yan-Ge Liu, 
Bo Liu, Hao Huang, Yongxiong Ren, Zhongqi Pan, Yang Yue 

SPECTRAL LINEWIDTH OF A DISTRIBUTED FEEDBACK INTERBAND CASCADE 
LASER ............................................................................................................................................................. 853 

Yu Deng, Cheng Wang 

A STUDY IN DISTINGUISHING BAC-SI ACTIVATION FROM THERMAL DARKENING IN 
BI/ER CO-DOPED FIBER AT HIGH TEMPERATURE ............................................................................... 855 

Shuen Wei, Bowen Zhang, Yanhua Luo, Gang-Ding Peng 

IMPROVING REGENERATIVE CAPABILITY OF NONLINEAR-OPTICAL LOOP MIRROR 
(NOLM)-BASED ALL-OPTICAL REGENERATORS BY ADOPTING A POLARIZATION-
MAINTAINING COUPLER ............................................................................................................................ 857 

Long Shao, Biao Guo, Feng Wen, Yaqi Cai, Baojian Wu, Feng Yang, Kun Qiu 



SIMULTANEOUS TEMPERATURE AND REFRACTIVE INDEX SENSING USING C-FIBRE 
FABRY-PEROT MICROCAVITY .................................................................................................................. 859 

Xuegang Li, Liushun Xie, Stephen C. Warren-Smith, Heike Ebendorff-Heidepriem, Linh V. 
Nguyen 

FULLY ETCHED GRATING COUPLER DIPLEXER FOR INTEGRATED WDM PON 
TRANSCEIVERS ............................................................................................................................................ 861 

Lirong Cheng, Simei Mao, Xin Mu, Sailong Wu, H. Y. Fu 

DESIGN OF ORBITAL ANGULAR MOMENTUM MODES COUPLER BASED ON 
CIRCULAR PHOTONIC CRYSTAL FIBER ................................................................................................. 864 

Jingxuan Yang, Hu Zhang, Xiaoguang Zhang, Hui Li, Lixia Xi 

A MULTI-DIMENSIONAL MODULATION FORMAT FOR MITIGATING INTER-CHANNEL 
NONLINEAR INTERFERENCE IN WDM SYSTEMS ................................................................................. 866 

Taowei Jin, Xiatao Huang, Xingwen Yi, Jing Zhang, Zhaohui Li, Kun Qiu 

DUAL-CORE PHOTONIC CRYSTAL FIBER POLARIZATION BEAM SPLITTER BASED ON 
SURFACE PLASMON RESONANCE EFFECT ............................................................................................ 868 

Yongxia Zhang, Jinhui Yuan, Yuwei Qu, Xian Zhou, Jiahao Huo, Shi Qiu, Binbin Yan, Kuiru 
Wang, Xinzhu Sang, Keping Long, Chongxiu Yu 

PHOTODARKENING PROPERTIES OF TYPICAL YTTERBIUM DOPED SILICA FIBER .................... 870 
Lihua Zhang, Jiangyun Dai, Yuwei Li, Shihao Sun, Hao Li, Jianjun Wang, Feng Jing, Cong 
Gao 

EXPERIMENTAL DEMONSTRATION OF A 32 GB/S RECONFIGURABLE LOGIC GATE 
USING A DUAL-DRIVE MACH-ZEHNDER MODULATOR ..................................................................... 873 

Min Ding, Xianfeng Tang, Jia Zhao, Xiaoguang Zhang, Lixia Xi 

NOVEL SWGMS STRUCTURE FOR HIGH-SENSITIVE REFRACTIVE INDEX SENSING 
EMPLOYING FIRST AND SECOND BRAGG-GRATING MODES ........................................................... 876 

Siim Heinsalu, Yuichi Matsushima, Hiroshi Ishikawa, Katsuyuki Utaka 

A LOW-COST OSNR MONITORING METHOD USING FREQUENCY SPECTRA OF LOW-
SPEED SAMPLING SIGNALS ....................................................................................................................... 879 

Zhuili Huang, Jifang Qiu, Jian Wu, Yufei Liu 

FIBER NONLINEARITY COMPENSATION USING THE EXTENDED KALMAN FILTER ................... 881 
Xue Li, Zibo Zheng, Lixia Xi, Xiaoguang Zhang 

NARROW AND STABLE GAN/ALGAN UV LIGHT SOURCE BY USING STRAIN 
RELAXING SUPERLATTICES ..................................................................................................................... 883 

Mo Li, Feiliang Chen, Claudius Kocher, Jian Zhang, Robert A. Taylor 

THE PRE-CONFIGURED KRAMERS-KRONIG SCHEME ......................................................................... 886 
Dongxu Lu, Tao Yang, Jiahao Huo, Jinhui Yuan, Keping Long, Xian Zhou 

POSTER PRESENTATIONS - 3 

MULTIPLE NONLINEAR REGRESSION-BASED ADAPTIVE COLOUR MODEL FOR 
SMARTPHONE COLORIMETER .................................................................................................................. 888 

Saptami Rani, Md Arafat Hossain, Protik Chandra Biswas, Md Rafiqul Islam, John Canning 



LIFETIME-MULTIPLEXED LUMINESCENCE IN SITU HYBRIDISATION FOR BACTERIA 
DETECTION .................................................................................................................................................... 890 

Jianguo Jia, Nima Sayyadi, Yan Wang, Honghua Hu, Karen Vickery, Yiqing Lu 

FIBER-OPTIC DIFFERENTIAL ABSORPTION LOW COHERENCE INTERFEROMETRY 
TECHNIQUE FOR SENSING GLUCOSE SELECTIVELY .......................................................................... 893 

Pauline John, Nilesh J. Vasa, N. Sujatha 

UPTAKE STUDY OF GOLD NANOPARTICLES INTO CANCER CELLS USING HIGH-
ORDER IMAGE CORRELATION SPECTROSCOPY .................................................................................. 895 

D. Katoozi, A. H. A. Clayton, D. J. Moss, J. W. M. Chon 

INTERROGATION OF PHOTONIC BIOSENSORS USING DUAL OPTICAL FREQUENCY 
COMBS ............................................................................................................................................................ 898 

Markus Knoerzer, Crispin Szydzik, Guanghui Ren, Cesar S. Huertas, Thach G. Nguyen, Lam 
Bui, Andreas Boes, Arnan Mitchell 

LINEWIDTH NARROWING AND POWER ENHANCEMENT IN POLARITON LASERS 
THROUGH THE USE OF ETALONS ............................................................................................................ 900 

Yameng Zheng, Helen Pask, David Spence, Andrew Lee 

TEMPERATURE SENSOR BASED ON MECHANICALLY INDUCED LONG PERIOD FIBER 
GRATINGS USING A 3-D PRINTER ............................................................................................................ 902 

Jinho Lee, Jihwan Kim, Ju Han Lee 

SENSITIVITY-ENHANCED VIBRATION SENSOR BASED ON THIN CLADDING 
EXCESSIVELY TILTED FIBER GRATINGS ............................................................................................... 904 

Mingfu Zhao, Lang Xie, Ou Deng, Decao Wu, Enhua Liu, Peng Liu, Xue Zou, Tao Song, Bin 
Tang, Binbin Luo 

TOWARDS IDENTIFYING GRASS SEED INFESTATION IN THE AUSTRALIAN SHEEP 
USING TERAHERTZ RADIATION............................................................................................................... 906 

M. Shastri, P. Macharla, S. Thigale, E. Goldys, S. Atakaramians 

DETECTION OF VIRAL INFECTION AND SUBSEQUENT APOPTOSIS IN CELLS BY 
RAMAN SCATTERING MICROSPECTROSCOPY ..................................................................................... 908 

Masahiro Ikejiri, Mami Oba, Terumasa Ito, Rongduo Wen, Tetsuya Mizutani, Kazuhiko 
Misawa 

UNDERSTANDING THE MECHANISM OF MOLECULAR CARBON EMISSIONS USING 
TIME-RESOLVED LIBS DURING ONLINE COAL CHARACTERIZATION ........................................... 911 

R Hemalaxmi, Nj Vasa, S Seshadri 

ENHANCED TERAHERTZ EMISSION OF SILICON NANOWIRE-COATED GALLIUM 
ARSENIDE PHOTOCONDUCTIVE ANTENNA .......................................................................................... 914 

Neil Irvin Cabello, Alexander De Los Reyes, Joybelle Lopez, Vladimir Sarmiento, John Paul 
Ferrolino, Maria Angela Faustino, Victor Dc Andres Vistro, Clairecynth Yu, John Daniel 
Vasquez, Hannah Bardolaza, Miezel Talara, Masaki Shiihara, Valynn Mag-Usara, Jessica 
Afalla, Masahiko Tani, Arnel Salvador, Armando Somintac, Elmer Estacio 

SLOW AMPLIFICATION OF EXTERNALLY INJECTED STRONG THZ PULSES IN A THZ 
QUANTUM CASCADE LASER .................................................................................................................... 916 

Yohei Sakasegawa, Shin’Ichiro Hayashi, Shingo Saito, Norihiko Sekine 



NITRATE SENSING USING OPTICAL PROPERTIES OF PEDOT AT THE TIP OF THE 
FIBRE ............................................................................................................................................................... 919 

Soroush Shahnia, Drew Evans, David G. Lancaster, Heike Ebendorff-Heidepriem, Shahraam 
Afshar V 

DEVELOPMENT OF OPTICAL SYSTEM FOR MEASURING VELOCITY OF 
CEREBROSPINAL FLUID IN SHUNT SYSTEM ......................................................................................... 921 

Shumpei Amemiya, Hiroyasu Watanabe, Ichiro Shoji, Yasuo Aihara 

DYNAMIC OPTICAL STRAIN SENSING .................................................................................................... 923 
Nonthanan Sitpathom, Tanyakorn Muangnapoh, Judith M Dawes 

EXPERIMENTAL RESEARCH ON WATER CHROMA MEASUREMENT USING PLASTIC 
OPTICAL FIBER TECHNOLOGY ................................................................................................................. 925 

Wu Taojiang, Tang Bin, Li Fengxiao, Wang Renjie, Song Tao 

THE INVESTIGATION OF RAYLEIGH BACKSCATTERED SIGNAL STATISTICS IN A  
φ-OTDR SYSTEM INCORPORATING OPTICAL PRE-AMPLIFIER ......................................................... 927 

Faruk Uyar, Tolga Kartaloglu, Ekmel Ozbay, Ibrahim Ozdur 

NON-DESTRUCTIVE DETECTION OF CHILLING-INJURED KIWIFRUIT BY A DUAL 
LASER SYSTEM ............................................................................................................................................. 930 

Zhen Wang, Jason Sun, Rainer Künnemeyer, Andrew McGlone, Jeremy Burdon 

STEREOSCOPIC AUDIO-BAND VIBROMETRY WITH SOURCE TRIANGULATION AND 
INTERFEROMETRIC SENSITIVITY ............................................................................................................ 932 

Ya Zhang, Yuwei Zhao, Chathura P. Bandutunga, Malcolm B. Gray, Jong H. Chow 

DIRECTIONAL BEND SENSING BASED ON HIGH BIREFRINGENCE DUAL-CORE 
PHOTONIC CRYSTAL FIBER ...................................................................................................................... 934 

Chaofan Zhao, Binbin Yan, Yanhua Luo, Liwei Yang, Pengfei Lu, Kuiru Wang, Jinhui Yuan, 
Xinzhu Sang, Gang-Ding Peng 

3D PRINTED DURABLE FLEXIBLE MEMORY THERMO PLASTIC COPOLYMERS FOR 
PACKAGING OF OPTICAL COMPONENTS ............................................................................................... 936 

John Canning 

LASER-BASED PHOTO-POLYMERISATION METHOD FOR THE FABRICATION OF 3D 
MULTILAYER PAPER-BASED DEVICES ................................................................................................... 938 

P. P. Galanis, P. J. W. He, I. N. Katis, A. H. Iles, A. J. U. Kumar, J R. W. Eason, C. L. Sones 

QUANTITATIVE EVALUATION OF PHOTOAGING USING PHOTOACOUSTIC 
MICROSCOPY ................................................................................................................................................ 940 

Hattori Hiroki, Namita Takeshi, Kondo Kengo, Yamakawa Makoto, Shiina Tsuyoshi 

CONTINUOUSLY TUNABLE NIR PULSED PARAMETRIC SOURCES BY AN IS-OPG / OPA 
FOR TERAHERTZ-WAVE GENERATION .................................................................................................. 942 

Shin’Ichiro Hayashi, Yoshiharu Urata, Seigo Ohno, Katsuhiko Miyamoto, Norihiko Sekine 

SEARCHING FOR PHYSICS BEYOND STANDARD MODEL USING OPTICALLY COOLED 
NANOPARTICLES ......................................................................................................................................... 944 

Eric Howard, Reece Roberts, Cyril Laplane, Thomas Volz 

NANOMETER RESOLUTION OF TIP-ENHANCED RAMAN SPECTROSCOPY IN 
TUNNELING REGIME ................................................................................................................................... 946 

Chi-Ti Hsieh, Ching-Tarng Liang, Pi-Ju Cheng, Yia-Chung Chang, Shu-Wei Chang 



SKEWED MICROLENS ON ADDRESSABLE VCSEL ARRAYS FOR ENERGY-EFFICIENT 
LIDAR SCANNING ........................................................................................................................................ 948 

H. Jeong, C. M. Jeong, D. J. Jang, S. W. Park, H. S. Yoon, J. H. Jang, C. M. Lim 

POSTER PRESENTATIONS - 4 

ABSORPTION ENHANCEMENT OF WS2 MONOLAYER BASED ON SI3 N4 NANOWIRES ................. 950 
Ibrahim Al-Ani, Lujun Huang, Khalil As’Ham, Neda Aboutorab, Oleh Klochan, Svetlana 
Boriskna, Andrey Miroshnichenko, Haroldo T. Hattori 

SINGLE-SHOT ULTRAFAST BURST IMAGING USING INTEGRAL FIELD 
SPECTROGRAPH WITH A LENSLET ARRAY ........................................................................................... 953 

Shota Itoyama, Hirofumi Nemoto, Kazuki Takasawa, Riku Watase, Fumihiko Kannari 

HIGH-QUALITY 3D DISPLAY FOR INTEGRAL IMAGING MICROSCOPE USING DEEP 
LEARNING DEPTH ESTIMATION ALGORITHM ...................................................................................... 955 

Ki-Chul Kwon, Ki Hoon Kwon, Munkh-Uchral Erdenebat, Young-Tae Lim, Jong-Rae Jeong, 
Min Young Kim, Nam Kim 

ANALYSIS OF WAVEFRONT ABERRATION IN A SINGLE COLLIMATING LENS BASED 
DUAL-BEAM EXPOSURE SYSTEM ............................................................................................................ 957 

Vunam Le, Guanhao Wu, Lijiang Zeng 

SURFACE SCATTERING OF PYRAMID-STRUCTURED SILICON ......................................................... 959 
Zhe Li, Hao Peng, Lu Liu, Tieyan Zhang, Zhijun Liu 

INTEGRATED WAVEGUIDE AND MICRO-RING RESONATOR POLARIZERS WITH 2D 
LAYERED GRAPHENE OXIDE FILMS ....................................................................................................... 961 

Yang Qu, Jiayang Wu, Yunyi Yang, Xingyuan Xu, Yao Liang, Sai T. Chu, Brent E. Little, 
Roberto Morandotti, Baohua Jia, David J. Moss 

ENHANCED FWM IN SIN NANOWIRES INTEGRATED WITH 2D GRAPHENE OXIDE 
FILMS .............................................................................................................................................................. 964 

Yang Qu, Jiayang Wu, Yunyi Yang, Yuning Zhang, Corrado Sciancalepore, Christian Grillet, 
Christelle Monat, Baohua Jia, David J. Moss 

MICRO FABRICATED COMPOUND LED SYSTEM FOR GLOBAL ILLUMINATION NEEDS ............ 967 
Rohan Nag 

HOLOGRAPHIC AUGMENTED REALITY NEAR-EYE DISPLAY USING 
PANCHARATNAM-BERRY PHASE LENS ................................................................................................. 969 

Seung-Woo Nam, Seokil Moon, Chang-Kun Lee, Hong-Seok Lee, Byoungho Lee 

THE INFLUENCE TRANSCRANIAL MAGNETIC STIMULATION (TMS) OF CENTRAL 
NERVOUS SYSTEM ON RESPONSE TIME AND RECOGNITION OF VISUAL STIMULI .................... 971 

Paulina Putko, Rafal Rola, Zygmunt Mierczyk 

REVISITING THE EFFECT OF INERT SHELL ON LUMINESCENCE ENHANCEMENT OF 
UPCONVERSION NANOPARTICLES .......................................................................................................... 972 

Peng Ren, Xianlin Zheng, Simone De Camillis, James A. Piper, Yiqing Lu 

LOW COST MODE-LOCKED LASER SOURCE FOR TWO-PHOTON MICROSCOPY .......................... 975 
Mohanad Al-Rubaiee, James Young, Scott Mattison 



PHASE TRACKING OF SUB-10 FW HETERODYNE OPTICAL SIGNALS FOR PRECISION 
LASER DISPLACEMENT METROLOGY IN SPACE .................................................................................. 977 

L. E. Roberts, A. R. Wade, D. R. Gozzard, J. T. Spollard, K. McKenzie, D. A. Shaddock 

COMPOSITE CARBON NANOTUBE - NANOFIBER DEVICE ................................................................. 978 
Mark Sadgrove, Maki Shimizu, Yoshikazu Homma 

DYNAMIC LIGHT STORAGE IN CASCADED NANOCAVITIES ............................................................. 980 
Jun-Fang Wu, Liu-Ying Zeng, Jia-Hui Chen, Zhe-Ming Xu, Chao Li 

VISIBLE LIGHT ENABLED JANUS INDIUM OXYSULFIDE NANOFLAKES FOR 
ULTRASENSITIVE CHEMICAL SENSING ................................................................................................. 982 

Kai Xu, Guanghui Ren, Xiaoming Wen, Ali Zavabeti, Jian Zhen Ou 

TEMPERATURE MEASUREMENT OF WATER VAPOR BY ADAPTIVE DUAL COMB 
SPECTROSCOPY ............................................................................................................................................ 984 

Kangwen Yang, Xu Chen, Hai Li, Dongshuai Hu, Ran Huo, Qiang Hao, Ming Yan, Kun 
Huang, Heping Zeng 

COMPETITIONS BETWEEN DRUDE AND PLASMON ABSORPTIONS IN GRAPHENE 
NANORIBBONS ............................................................................................................................................. 986 

Wei Yao, Linlong Tang, Jun Wang, Yadong Jiang 

EXPERIMENTAL DEMONSTRATION OF MULTIMODE FIBER IMAGING BASED ON PRE-
TRAINED AUTOENCODER .......................................................................................................................... 989 

Zhenming Yu, Yuang Li, Yudi Chen, Tiantian He, Jiaying Zhang, Ruining Zhao, Kun Xu 

PRECISION INTERFACE ANGLE SENSING VIA THE SPIN HALL EFFECT OF LIGHT ...................... 991 
Xiangxing Bai, Linlong Tang, Qing Zang, Yang Liu, Xiudong Sun 

OPTICAL PHASE EXTRACTION USING FOURIER, CONTINUOUS WAVELET AND 
HILBERT TRANSFORM METHODS – EFFECT OF CARRIER FREQUENCY ........................................ 993 

T Bagath Chandraprasad, Pramitha Vayalamkuzhi, Shanti Bhattacharya 

DISPERSION ENGINEERING BY LIQUID FILLED IN MICROBUBBLE RESONATORS ..................... 996 
Zhenmin Chen, Qian Li, H. Y. Fu 

FORMING MULTIPLE AERIAL IMAGES BY USE OF INFINITY MIRROR AND OBLIQUE 
RETRO-REFLECTOR ..................................................................................................................................... 998 

Kazunari Chiba, Kengo Fujii, Hirotsugu Yamamoto 

ULTRA-HIGH SENSITIVITY NEAR MULTIPLE BOUND STATES IN THE CONTINUUM IN 
MICROCAVITY RESONATORS ................................................................................................................. 1000 

Harsh K. Gandhi, Somnath Ghosh 

HALVING THICKNESS OF AERIAL DISPLAY DEVICE BY USE OF SLIT ARRAY ........................... 1002 
Kosuke Inoue, Daiki Nisimura, Kenichiro Naka, Yukihiro Takeda, Hirotsugu Yamamoto 

ENHANCEMENT OF MAGNETO-OPTIC KERR EFFECT (MOKE) BY BACKSCATTERING 
SUPPRESSION .............................................................................................................................................. 1004 

Alexander A. Iskandar, M. Reza Nurrahman 



POSTER PRESENTATIONS - 5 

A QUANTUM SCHEME FOR CALCULATING THE INNER PRODUCT OF UNSIGNED 
VECTORS ...................................................................................................................................................... 1007 

Yanhu Chen, Hongxiang Guo, Jian Wu 

STRETCHABLE PEROVSKITE LIGHT-EMITTING DEVICES ............................................................... 1010 
Yun-Fei Li 

1 µM DISPERSIVE WAVE GENERATION IN HIGHLY NONLINEAR FIBER ...................................... 1011 
Tianyu Lin, Bocheng Tang, Haoyun Wei, Yan Li 

A TUNABLE-ORDER ALL-OPTICAL TEMPORAL DIFFERENTIATOR BASED ON PHASE-
SHIFTED BRAGG GRATINGS .................................................................................................................... 1013 

Xiao Liu, Kuiru Wang, Binbin Yan, Jinhui Yuan, Xinzhu Sang 

BOUND-STATE PULSES IN A MAMYSHEV OSCILLATOR .................................................................. 1015 
Shi-Sheng Xu, Meng Meng-Liu, Zhi-Wei Wei, Ai-Ping Luo, Wen-Cheng Xu, Zhi-Chao Luo 

EXPERIMENTAL INVESTIGATION OF A BELL’S INEQUALITY BY USING JOINT 
MEASUREMENTS ....................................................................................................................................... 1017 

Kengo Matsuyama, Holger F. Hofmann, Masataka IInuma 

PULSEWIDTH DEPENDENCE OF THE NONLINEAR REFRACTIVE INDEX OF AIR ........................ 1019 
David J. Hagan, Natalia Munera, Salimeh Tofighi, Eric Van Stryland 

ENGINEERING SPIN DOMAINS IN A BINARY BEC .............................................................................. 1021 
Alexander Pritchard, Thomas A. Bell, David Colas, Mark Baker, Halina Rubinsztein-Dunlop 

QUANTUM MAGNETIC SENSOR USING FIBRE-CAVITY DIAMOND NITROGEN-
VACANCY CENTRE LASER ...................................................................................................................... 1023 

Sarath Raman Nair, Lachlan J. Rogers, Reece P. Roberts, Thomas Volz, Andrew D. 
Greentree, Hiroshi Abe, Takeshi Ohshima, Takashi Yatsui, Xavier Vidal, Jan Jeske 

QUARTIC SELF-SIMILAR PROPAGATION IN AN OPTICAL FIBER ................................................... 1024 
Antoine F. J. Runge, Tristram J. Alexander, Joseph Newton, Pranav Alavandi, Darren D. 
Hudson, Andrea Blanco-Redondo, C. Martijn De Sterke 

HARMONIC ENHANCEMENT IN HIGH-ORDER HARMONIC GENERATION FROM 
LASER-ABLATED PLUME ......................................................................................................................... 1026 

Mangaljit Singh, M. A. Fareed, V. Strelkov, A. Laramée, F. Légaré, T. Ozaki 

HIGH-DIMENSIONAL QUANTUM GATES FOR AZIMUTHAL MODES .............................................. 1028 
Daniel S. Dahl, Jacquiline Romero, Martin Ploschner, Nicolas K. Fontaine, Joel Carpenter 

MID-INFRARED NONLINEAR OPTICAL PROPERTIES OF DROPLET-FREE 
CHALCOGENIDE GESE2-AS2SE3-PBSE GLASSES .................................................................................. 1030 

Byoung-Uk Sohn, Myungkoo Kang, Rashi Sharma, Ju Won Choi, Cesar Blanco, Kathleen A. 
Richardson, Dawn T. H. Tan 

CHARACTERIZATION OF PULSE LENGTH-DEPENDENT NONLINEARITY OF GOLD IN 
THE NEAR-INFRARED BY SELF-PHASE MODULATION ..................................................................... 1032 

Alessandro Tuniz, Stefano Palomba, C. Martijn De Sterke 



OPTIMIZATION OF CAVITY PARAMETERS FOR HIGH-SPEED QUANTUM 
COMPUTATION BASED ON CAVITY QED ............................................................................................. 1034 

Takeru Utsugi, Rui Asaoka, Yuuki Tokunaga, Takao Aoki 

PHOTONIC QUANTUM ERROR CORRECTION OF QUDITS USING W-STATE ENCODING ........... 1037 
Rohit K. Ramakrishnan, Aravinth Balaji Ravichandran, Srinivas Talabattula, Madhav 
Krishnan Vijayan, Austin P. Lund, Peter P. Rohde 

NOVEL METHOD FOR SUPPRESSION OF STIMULATED BRILLOUIN SCATTERING IN 
OPTICAL FIBERS ......................................................................................................................................... 1039 

Zefeng Wang, Xin Tian, Meng Wang, Xiaofan Zhao 

BUILDING A BENCHMARK SYSTEM FOR NONLINEAR FOURIER TRANSFORM 
ALGORITHMS .............................................................................................................................................. 1041 

Wen Qi Zhang, Terence H. Chan, Shahraam Afshar Vahid 

MICROFIBER KNOT ASSISTED SOLITON RAINS EMISSION FROM SQUARE-WAVE-
LIKE PULSE IN AN ERBIUM-DOPED FIBER LASER ............................................................................. 1044 

Jian Zhou, Junqing Zhao, Lei Li, Luming Zhao 

MULTIPHOTON LUMINESCENCE FROM SILICON NANOPARTICLES ............................................. 1046 
Aiden M. Fontes, James W. M. Chon 

COEXISTENCE OF DARK AND ANTI-DARK SOLITONS IN A FIBER LASER ................................... 1048 
X. Hu, J. Guo, L. M. Zhao, D. Y. Tang 

DIRECT TEMPORAL MODE DETERMINATION FOR THE CHARACTERIZATION OF 
TEMPORALLY MULTIPLEXED HIGH DIMENSIONAL QUANTUM ENTANGLEMENT .................. 1050 

Xiaoying Li, Nan Huo, Yuhong Liu, Jiamin Li, Xin Chen, Z. Y. Ou 

QUANTUM CONTROL BEYOND THE UNCERTAINTY LIMIT OF POSITION AND 
MOMENTUM USING A SAGNAC INTERFEROMETER ......................................................................... 1052 

Tatsuya Honda, Holger F. Hofmann, Masataka IInuma 

SINGLE-LAYER EDGE DETECTING METALENS WITH COMBINING LENS AND SPIRAL 
PHASE PROFILES ........................................................................................................................................ 1054 

Young Jin Kim, Changhyun Kim, Byoungho Lee 

SPECTRAL BROADENING OF HIGH-INTENSITY 1030-NM SUB-PICOSECOND LASER 
PULSES IN BAWO4 CRYSTAL ................................................................................................................... 1057 

I. O. Kinyaevskiy, V. I. Kovalev, P. A. Danilov, N. A. Smirnov, S. I. Kudryashov, E. E. 
Dunaeva, A. A. Ionin 

DETERMINING THE ADVANTAGE OF QUANTUM RADAR ............................................................... 1059 
Zachary Koumi, Ben Sparkes, Leszek Swierkowski, Sam Drake, David Ottaway 

Author Index 

 




