
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 10729 
 
 

Proceedings of SPIE 0277-786X, V. 10729 

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

Optical Sensing, Imaging,  
and Photon Counting:  
From X-Rays to THz 
 
 
 
Oleg Mitrofanov 
Chee Hing Tan 
José Luis Pau Vizcaíno 
Manijeh Razeghi 
Editors   

 
 

22–23 August 2018 

San Diego, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 

Optical Sensing, Imaging, and Photon Counting: From X-Rays to THz, edited by Oleg Mitrofanov, 
Chee Hing Tan, José Luis Pau Vizcaíno, Manijeh Razeghi, Proc. of SPIE Vol. 10729, 1072901

© 2018 SPIE · CCC code: 0277-786X/18/$18 · doi: 10.1117/12.2515542

Proc. of SPIE Vol. 10729  1072901-1



S PIES DIGITAL

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 Optical Sensing, Imaging, and Photon Counting: From X-Rays to THz, 
edited by Oleg Mitrofanov, Chee Hing Tan, José Luis Pau Vizcaíno, Manijeh Razeghi, Proceedings of
SPIE Vol. 10729 (SPIE, Bellingham, WA, 2018) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510620292 
ISBN: 9781510620308 (electronic) 
 
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 © 2018, 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/18/$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 seven-digit CID article 
numbering system structured as follows: 

 The first five 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. 10729  1072901-2



  Contents 
 
 
 

  v Authors 
  vii Conference Committee 
  

 SESSION 1  THZ DETECTION AND SPECTROMETRY 

     
 10729 02  Quantum dot THz detectors and its applications for imaging (Invited Paper) [10729-1] 

     
     

 SESSION 2  PHOTODETECTORS BASED ON 2D MATERIALS 

     
 10729 07  Graphene-based photodetector at room temperature [10729-5] 

     
     

 SESSION 3  SEMICONDUCTOR NANOWIRE PHOTODETECTORS 

     
 10729 09  Engineering semiconductor nanowires for photodetection: from visible to terahertz  

(Invited Paper) [10729-7] 
     
     

 SESSION 4  AVALANCHE PHOTODIODES AND SINGLE PHOTON COUNTERS 

     
 10729 0B  Large-format image sensors based on custom Geiger-mode avalanche photodiode arrays 

(Invited Paper) [10729-9] 
     
 10729 0C  InGaAsP/InP Geiger-mode APD-based LiDAR (Invited Paper) [10729-10] 

     
 10729 0D  Analysis of negative differential conductance in a GaN/AlN multi-quantum-well avalanche 

photodiode [10729-11] 
     
 10729 0E  Quantum light manipulation: a path towards efficient pure room-temperature single photon 

sources (Invited Paper) [10729-12] 
     
     

 SESSION 5  LIGHT DETECTION INTEGRATED SYSTEMS 

     
 10729 0F  Al0.85Ga0.15As0.56Sb0.44 avalanche photodiodes with high immunity to temperature fluctuation 

[10729-22] 
     

iii

Proc. of SPIE Vol. 10729  1072901-3



 10729 0H  Liquid crystal based tunable PIN-photodiodes for detection around 1.55-μm (Invited Paper) 
[10729-14] 

     
 10729 0I  Multi-color anti-reflection coating with silicon micro-lens photodiode for image sensor  

[10729-15] 
     
     

   POSTER SESSION 

     
 10729 0N  Sensitivity enhanced biophotonic sensor utilizing sub-wavelength gratings [10729-20] 

     
 10729 0O  Study of avalanche statistics in very low noise AlGaAsSb APDs using a multi-channel analyzer 

[10729-21] 
     
     

 

iv

Proc. of SPIE Vol. 10729  1072901-4



Authors 
 
 
Numbers in the index correspond to the last two digits of the seven-digit citation identifier (CID) article 
numbering system used in Proceedings of SPIE. The first five 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. 
 
Abdullah, S., 0F 
Abudayyeh, Hamza, 0E 
Aksnes, Astrid, 0N 
Alexander-Webber, Jack, 09 
Alouini, M., 0H 
Aull, Brian F., 0B 
Bardinal, V., 0H 
Boettiger, Ulrich, 0I 
Boisnard, B., 0H 
Bouchoule, S., 0H 
Camps, T., 0H 
Cooney, M. P., 07 
Dharia, Nirav, 0I 
Doucet, J.-B., 0H 
Duerr, Erik K., 0B 
Dupont, L., 0H 
Entwistle, Mark, 0C 
Frechette, Jonathan P., 0B 
Hjelme, Dag Roar, 0N 
Ho, V. X., 07 
Hollingsworth, Jennifer A., 0E 
Høvik, Jens, 0N 
Ikushima, Kenji, 02 
Itzler, Mark A., 0C 
Jagadish, C., 09 
Jiang, Xudong, 0C 
Johnston, Michael B., 09 
Joyce, Hannah J., 09 
Kang, Jianbin, 0D 
Katsnelson, Alexei, 0C 
Kotelnikov, Jack, 0C 
Kudryashov, Igor, 0C 
Levallois, C., 0H 
Li, Han, 0I 
Li, Mo, 0D 
Li, Qian, 0D 
Lubotzky, Boaz, 0E 
Luo, Yi, 0D 
Majumder, Somak, 0E 
McIntosh, K. Alexander, 0B 
Micinski, Stan, 0I 
Ng, Jo Shien, 0F, 0O 
Nguyen, V. Q., 07 
Owens, Mark, 0C 
Paranthoen, C., 0H 
Parkinson, Patrick, 09 
Peng, Kun, 09 
Pes, S., 0H 
Piccione, Brian, 0C 

Pinel, Lucas L. G., 0O 
Rapaport, Ronen, 0E 
Sadani, B., 0H 
Schuette, Daniel R., 0B 
Slomkowski, Krys, 0C 
Suntharalingam, Vyshi, 0B 
Tan, Chee Hing, 0F, 0O 
Tan, H. Hoe, 09 
Wang, Lai, 0D 
Wang, Wangping, 0D 
Wang, Y., 07 
Wilton, Samuel, 0C 
Yadav, Mukesh, 0N 
Younger, Richard D., 0B 
Zhang, Jian, 0D 
Zhang, S., 0F 

 

v

Proc. of SPIE Vol. 10729  1072901-5



Proc. of SPIE Vol. 10729  1072901-6



Conference Committee 
 
 
Symposium Chairs 

Halina Rubinsztein-Dunlop, The University of Queensland (Australia) 
Mark L. Brongersma, Geballe Laboratory for Advanced Materials 

(GLAM), Stanford University (United States) 
 

Symposium Co-chairs 

Harry A. Atwater Jr., California Institute of Technology (United States) 
Nikolay I. Zheludev, Optoelectronics Research Centre  

(United Kingdom) and Nanyang Technological University 
(Singapore) 

 

Conference Chairs 

Oleg Mitrofanov, University College London (United Kingdom) 
Chee Hing Tan, The University of Sheffield (United Kingdom) 
José Luis Pau Vizcaíno, Universidad Autónoma de Madrid (Spain) 

 

Conference Co-chair 

Manijeh Razeghi, Northwestern University (United States) 
 

Conference Program Committee 

Vladimir Antonov, Royal Holloway, University of London  
(United Kingdom) 

Ravi Athale, Office of Naval Research (United States) 
Jeremy J. Baumberg, University of Cambridge (United Kingdom) 
Gail J. Brown, Air Force Research Laboratory (United States) 
Joe C. Campbell, University of Virginia (United States) 
Alessandro Casaburi, University of Glasgow (United Kingdom) 
Arvind I. D'Souza, DRS Sensors & Targeting Systems, Inc.  

(United States) 
Takeharu Goji Etoh, Ritsumeikan University (Japan) 
Sergio Fernandez-Garrido, Paul-Drude-Institut für Festkörperelektronik 

(Germany) 
Robert J. Grasso, EOIR Technologies (United States) 
Christoph H. Grein, University of Illinois at Chicago (United States) 
Kazuhiko Hirakawa, The University of Tokyo (Japan) 
Pengda Hong, Lehigh University (United States) 
Carl Jackson, SensL (Ireland) 

 

vii

Proc. of SPIE Vol. 10729  1072901-7



Gerasimos Konstantatos, ICFO - Institut de Ciències Fotòniques 
(Spain) 

Jay Lewis, Defense Advanced Research Projects Agency  
(United States) 

Aizhen Li, Shanghai Institute of Microsystem and Information 
Technology (China) 

Ryan McClintock, Northwestern University (United States) 
Ronen Rapaport, The Hebrew University of Jerusalem (Israel) 
Christian Seassal, Ecole Centrale de Lyon (France) 
Philip Perconti, U.S. Army Research Laboratory (United States) 
Andrés Redondo-Cubero, Universidad Autónoma de Madrid (Spain) 
Carlo Sirtori, Université Paris 7-Denis Diderot (France) 
Dorota S. Temple, RTI International (United States) 
Carlos Rivera, Ingeniería de Sistemas para la Defensa de España 

(Spain) 
Jose María M. Ulloa, Universidad Politécnica de Madrid (Spain) 
Javier Miguel Sánchez, Heptagon Micro Optics Pte. Ltd. (Switzerland) 
Usha Varshney, National Science Foundation (United States) 
Kaikai Xu, State Key Laboratory of Electronic Thin Films & Integrated 

Devices (China) 
Yong-Hang Zhang, Arizona State University (United States) 

 

Session Chairs 

1      THz Detection and Spectrometry 
Chee Hing Tan, The University of Sheffield (United Kingdom) 

 
2      Photodetectors Based on 2D Materials 

José Luis Pau Vizcaíno, Universidad Autónoma de Madrid (Spain) 
 

3      Semiconductor Nanowire Photodetectors 
José Luis Pau Vizcaíno, Universidad Autónoma de Madrid (Spain) 

 
4      Avalanche Photodiodes and Single Photon Counters 

Chee Hing Tan, The University of Sheffield (United Kingdom) 
 

5      Light Detection Integrated Systems 
Hannah J. Joyce, University of Cambridge (United Kingdom) 

 
 

 

viii

Proc. of SPIE Vol. 10729  1072901-8


