
PROCEEDINGS OF SPIE 

 
 
 
 

Volume 9774 
 
 

Proceedings of SPIE 0277-786X, V. 9774 

SPIE is an international society advancing an interdisciplinary approach to the science and application of light. 

 

Next-Generation Optical 
Communication: Components, 
Sub-Systems, and Systems V 
 
 
Guifang Li 
Xiang Zhou 
Editors 
 
 
16–18 February 2016 
San Francisco, California, United States 
 
 
Sponsored and Published by  
SPIE 
 

Next-Generation Optical Communication: Components, Sub-Systems, and Systems V,
edited by Guifang Li, Xiang Zhou, Proc. of SPIE Vol. 9774, 977401 · © 2016 SPIE

CCC code: 0277-786X/16/$18 · doi: 10.1117/12.2235617

Proc. of SPIE Vol. 9774  977401-1



The papers in this volume were part of the technical conference cited on the cover and title 
page. Papers were selected and subject to review by the editors and conference program 
committee. Some conference presentations may not be available for publication. Additional 
papers and presentation recordings may be available online in the SPIE Digital Library at 
SPIEDigitalLibrary.org.  
 
The papers reflect the work and thoughts of the authors and are published herein as submitted. 
The publisher is not responsible for the validity of the information or for any outcomes resulting from 
reliance thereon. 
 
Please use the following format to cite material from these proceedings: 
  Author(s), "Title of Paper," in Next-Generation Optical Communication: Components, Sub-
Systems, and Systems V, edited by Guifang Li, Xiang Zhou, Proceedings of SPIE Vol. 9774 (SPIE, 
Bellingham, WA, 2016) Six-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
ISBN: 9781510600096 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time)· Fax +1 360 647 1445 
SPIE.org 
 
Copyright © 2016, Society of Photo-Optical Instrumentation Engineers. 
 
Copying of material in this book for internal or personal use, or for the internal or personal use of 
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by 
SPIE subject to payment of copying fees. The Transactional Reporting Service base fee for this 
volume is $18.00 per article (or portion thereof), which should be paid directly to the Copyright 
Clearance Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made 
electronically through CCC Online at copyright.com. Other copying for republication, resale, 
advertising or promotion, or any form of systematic or multiple reproduction of any material in this 
book is prohibited except with permission in writing from the publisher. The CCC fee code is 
0277-786X/16/$18.00. 
 
Printed in the United States of America. 
 
Publication of record for individual papers is online in the SPIE Digital Library. 

 

SPIEDigitalLibrary.org 
 
 
 

 
Paper Numbering: Proceedings of SPIE follow an e-First publication model. A unique citation 
identifier (CID) number is assigned to each article at the time of publication. Utilization of CIDs 
allows articles to be fully citable as soon as they are published online, and connects the same 
identifier to all online and print versions of the publication. SPIE uses a six-digit CID article 
numbering system structured as follows: 

 The first four digits correspond to the SPIE volume number.        
 The last two digits indicate publication order within the volume using a Base 36 numbering 
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 
05, 06, 07, 08, 09, 0A, 0B … 0Z, followed by 10-1Z, 20-2Z, etc. The CID Number appears on each 
page of the manuscript.  

Proc. of SPIE Vol. 9774  977401-2



  Contents 
 
 
 v Authors 
 vii Conference Committee 
 
 
  OPTICAL COMMUNICATION PLENARY SESSION: JOINT SESSION WITH CONFERENCES 9772, 

9774, AND 9775 
 
 

 9774 02 Recent advances in silicon photonic integrated circuits (Invited Paper) [9774-1] 
   
 
  COHERENT ACCESS NETWORKS AND ADVANCED MODULATION FORMATS: JOINT SESSION 

WITH CONFERENCES 9772 AND 9774 
 
 

 9774 03 Multidimensional modulation formats for coherent optical communications (Invited Paper) 
[9774-2] 

   
 9774 04 Comparison of cost and complexity for various 16-QAM transmitter structures in coherent 

optical systems [9774-3] 
   
 
  ADVANCED FIBERS FOR DATA CENTER, SDM, AND METRO APPLICATIONS: JOINT SESSION WITH 

CONFERENCES 9772, 9773, 9774, AND 9775 
 
 

 9774 05 New fibers for high-density space-division-multiplexed transmissions (Invited Paper) 
[9774-4] 

   
 9774 06 Four-mode semiconductor optical amplifier (Invited Paper) [9774-5] 
   
 
  SPECIAL WORKSHOP ON KEY DEVICES AND COMPONENTS FOR DATACENTERS AND SHORT 

HAULS: JOINT SESSION WITH CONFERENCES 9772, 9773, AND 9774 
 
 

 9774 07 On-chip mode division multiplexing technologies (Invited Paper) [9774-6] 
   
 
  ADVANCED MODULATION FORMAT AND DSP II: JOINT SESSION WITH CONFERENCES 9774 

AND 9775 
 
 

 9774 0B Performance analysis of low-complexity adaptive frequency-domain equalization and 
MIMO signal processing for compensation of differential mode group delay in mode-
division multiplexing communication systems using few-mode fibers [9774-10] 

   
 9774 0C 20-Gb/s QPSK transmission over 4km-long holey fiber using a wavelength tunable 

quantum dot light laser in T-band [9774-11] 
   

iii

Proc. of SPIE Vol. 9774  977401-3



 9774 0D Improved pilot-tone technique for inter- and intra-channel nonlinearity compensation in 
long-haul CO-OFDM systems [9774-12] 

   
 
  ADVANCED MODULATION FORMAT AND DSP III: JOINT SESSION WITH CONFERENCES 9773, 

9774, AND 9775 
 
 

 9774 0E Detection and alignment of XY skew for dual-polarization optical quadrature amplitude 
transmitter using reconfigurable interference [9774-13] 

   
 9774 0F Secured optical fiber communication using polarization restoration technique and channel 

characterization [9774-14] 
   
 
  SDM, COHERENT COMPONENTS, AND SUBSYSTEMS I 
 
   

 9774 0H Ultra-compact integrated silicon photonics balanced coherent photodetector [9774-16] 
   
 9774 0I Spatial-mode conversion using random diffuser and spatial light modulator for reduction of 

modal crosstalk [9774-17] 
   
 9774 0K Highly accurate spatial mode generation using spatial cross modulation method for mode 

division multiplexing [9774-19] 
   
 
  SDM, COHERENT COMPONENTS, AND SUBSYSTEMS II 
 
   

 9774 0M Low insertion loss highly mode-selective spatial multiplexers using multi-plane light 
conversion (Invited Paper) [9774-21] 

   
 9774 0N Advanced S2 imaging spatial mode analysis: furthering modal characterization 

(Invited Paper) [9774-22] 
   
 9774 0O Ultrafast laser inscription of 3D components for spatial multiplexing (Invited Paper) 

[9774-23] 
   
 9774 0P Gain-controlled erbium-doped fiber amplifier using mode-selective photonic lantern 

[9774-24] 
   
 9774 0Q Connectivity technologies of MCF: readiness for field deployment (Invited Paper) [9774-25] 
   
 9774 0R Photochromic glass optical fiber [9774-26] 
  
 

iv

Proc. of SPIE Vol. 9774  977401-4



Authors 
 
 
Numbers in the index correspond to the last two digits of the six-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first four digits reflect the volume number. Base 36 
numbering is employed for the last two digits and indicates the order of articles within the volume. 
Numbers start with 00, 01, 02, 03, 04, 05, 06, 07, 08, 09, 0A, 0B...0Z, followed by 10-1Z, 20-2Z, etc. 
 
Aamir, Muhammad, 0R 
Agrell, Erik, 03 
Alahmadi, Yousef, 06 
Al-Bermani, Ali, 04, 0D 
Alvi, Bilal A., 0R 
Amezcua Correa, R., 0P 
Anderson, Jon, 0E 
Antonio-Lopez, J. E., 0P 
Asif, Muhammad, 0R 
Barré, Nicolas, 0M 
Bouwmans, Géraud, 0N 
Bowers, John E., 02 
Carboni, Christian, 06 
Castiñeiras Carrero, Carmen Carina, 0N 
Da Ros, Francesco, 07 
Darunkar, Bhagyashri, 0F 
Davenport, Michael, 02 
Ding, Yunhong, 07 
Eriksson, Tobias A., 03 
Fallahi, Mahmoud, 0H 
Frandsen, Lars H., 07 
Frellsen, Louise F., 07 
Garcia, Lionel, 0M 
Gonent, C., 0P 
Goto, Yuta, 0I, 0K 
Guan, Xiaowei, 07 
He, Xuan, 0B 
Herrera-Piad, L. A., 0P 
Hulme, Jared, 02 
Ishii, Koki, 0I 
Israr, Amber, 0R 
Jaffres, Lionel, 0M 
Jian, Pu, 0M 
Kanno, Atsushi, 0C 
Karlsson, Magnus, 03 
Komljenovic, Tin, 02 
Labroille, Guillaume, 0M 
Le Cocq, Guillaume, 0N 
Lenglé, Kevin, 0M 
Li, Guifang, 06, 0P 
LiKamwa, Patrick, 06 
 

Liu, Alan Y., 02 
Lofland, Rob, 0E 
Lopez-Galmiche, G., 0P 
Meyer, Jason T., 0H 
Morizur, Jean-François, 0M 
Murano, Akihiro, 0C 
Noé, Reinhold, 04 
O’Neil, Jason, 0E 

Okamoto, Atsushi, 0I, 0K 
Okonkwo, C., 0P 
Ou, Haiyan, 07 
Oxenløwe, Leif Katsuo, 07 
Pan, Zhongqi, 0B 
Peucheret, Christophe, 07 
Pinel, Olivier, 0M 
Punekar, Nikhil, 0F 
Quiquempois, Yves, 0N 
Rehan, Muhammad, 0R 
Rodriguez-Asomoza, J., 0P 
Sakuma, Hiroki, 0K 
Sanchez-Mondragon, J. J., 0P 
Sanjabi Eznaveh, Z., 0P 
Santis, Christos T., 02 
Schu ̈lzgen, A., 0P 
Sévigny, Benoit, 0N 
Shibukawa, Atsushi, 0K 
Sillard, Pierre, 05, 0N, 0P 
Sotobayashi, Hideyuki, 0C 
Spott, Alexander, 02 
Srinivasan, Sudharsanan, 02 
Stanton, Eric J., 02 
Thomson, Robert R., 0O 
Tomita, Akihisa, 0I, 0K 
Tsuritani, Takehiro, 0I 
Velazquez-Benitez, A. M., 0P 
Verma, Pramode, 0F 
Wakayama, Yuta, 0I 
Wang, Qiang, 0E 
Watanabe, Kengo, 0Q 
Wen, He, 06 
Weng, Yi, 0B 
 

Xia, Cen, 06 
Xu, Jing, 07 
Yamada, Shoko, 0C 
Yamamoto, Naokatsu, 0C 
Yue, Yang, 0E 
Yvind, Kresten, 07 
Zhang, Bo, 0E 
Zhang, Chong, 02 
 

v

Proc. of SPIE Vol. 9774  977401-5



Proc. of SPIE Vol. 9774  977401-6



Conference Committee 
 
 
Symposium Chairs 

Jean-Emmanuel Broquin, IMEP-LAHC (France) 
Shibin Jiang, AdValue Photonics, Inc. (United States) 

 

Symposium Co-chairs 

David L. Andrews, University of East Anglia (United Kingdom) 
Alexei L. Glebov, OptiGrate Corporation (United States) 

 

Program Track Chair 

Benjamin B. Dingel, Nasfine Photonics, Inc. (United States) 
 

Conference Chairs 

Guifang Li, CREOL, The College of Optics and Photonics, University of 
   Central Florida (United States) 
Xiang Zhou, Google (United States) 

 

Conference Program Committee 

Kazi S. Abedin, OFS Fitel LLC (United States) 
Yi Cai, ZTE USA (United States) 
Hwan Seok Chung, Electronics and Telecommunications Research 
   Institute (Korea, Republic of) 
Gabriella Cincotti, Universitá degli Studi di Roma Tre (Italy) 
Benjamin B. Dingel, Nasfine Photonics, Inc. (United States) 
John D. Downie, Corning Incorporated (United States) 
Ronald Freund, Fraunhofer-Institut für Nachrichtentechnik Heinrich- 
   Hertz-Institut (Germany) 
Ezra Ip, NEC Laboratories America, Inc. (United States) 
Inuk Kang, Alcatel-Lucent Bell Laboratories (United States) 
Takahiro Kodama, Mitsubishi Electric Corporation (Japan) 
Tsuyoshi Konishi, Osaka University (Japan) 
Chao Lu, The Hong Kong Polytechnic University (Hong Kong, China) 
Zhongqi Pan, University of Louisiana at Lafayette (United States) 
Jayanta K. Sahu, University of Southampton (United Kingdom) 
Kunimasa Saitoh, Hokkaido University (Japan) 

vii

Proc. of SPIE Vol. 9774  977401-7



Junqiang Sun, Huazhong University of Science and Technology 
   (China) and Wuhan National Laboratory for Optoelectronics 
   (China) 
Xinliang Zhang, Wuhan National Laboratory for Optoelectronics 
   (China) 
Yanjun Zhu, Huawei Technologies Company, Ltd. (United States) 

 

Session Chairs 

1 Optical Communication Plenary Session: Joint Session with 
Conferences 9772, 9774, and 9775 
Benjamin B. Dingel, Nasfine Photonics, Inc. (United States) 
Guifang Li, CREOL, The College of Optics and Photonics, University of 
   Central Florida (United States) 

 
2 Coherent Access Networks and Advanced Modulation Formats: Joint 

Session with Conferences 9772 and 9774 
Katsumi Iwatsuki, Tohoku University (Japan) 
Xiang Zhou, Google (United States) 

 
3 Advanced Fibers for Data Center, SDM, and Metro Applications: Joint 

Session with Conferences 9772, 9773, 9774, and 9775 
Atul K. Srivastava, NEL America, Inc. (United States) 
Guifang Li, CREOL, The College of Optics and Photonics, University of 
   Central Florida (United States) 

 
4 Special Workshop on Key Devices and Components for Datacenters 

and Short Hauls: Joint Session with Conferences 9772, 9773, and 9774 
Youichi Akasaka, Fujitsu Network Communications Inc. 
   (United States) 
Benjamin B. Dingel, Nasfine Photonics, Inc. (United States) 

 
5 Advanced Modulation Format and DSP I: Joint Session with 

Conferences 9774 and 9775 
Guifang Li, CREOL, The College of Optics and Photonics, University of 
   Central Florida (United States) 
Andrea Chiuchiarelli, CPqD (Brazil) 

 
6 Advanced Modulation Format and DSP II: Joint Session with 

Conferences 9774 and 9775 
Hideki Isono, Fujitsu Optical Components Ltd. (Japan) 
Xiang Zhou, Google (United States) 

 

viii

Proc. of SPIE Vol. 9774  977401-8



7 Advanced Modulation Format and DSP III: Joint Session with 
Conferences 9773, 9774, and 9775 
Benny Mikkelsen, Acacia Communications Inc. (United States) 
Idelfonso Tafur Monroy, DTU Fotonik (Denmark) 

 
8 SDM, Coherent Components, and Subsystems I 

Xiang Zhou, Google (United States) 
Robert R. Thomson, Heriot-Watt University (United Kingdom) 

 
9 SDM, Coherent Components, and Subsystems II 

Chigo Okonkwo, Technische Universität Eindhoven (Netherlands) 
Benny Mikkelsen, Acacia Communications Inc. (United States) 

ix

Proc. of SPIE Vol. 9774  977401-9



Proc. of SPIE Vol. 9774  977401-10


