
PROCEEDINGS OF SPIE 

 
 
 

Volume 11564 
 
 

Proceedings of SPIE 0277-786X, V. 11564 

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

AOPC 2020: Optoelectronics and 
Nanophotonics; and Quantum 
Information Technology 
 
 
Jianyu Wang 
Zhiping Zhou 
Chaoyang Lu 
Lixing You 
Changjun Min 
Haiqing Song 
Guixin Li 
Editors   

 
 
30 November – 2 December 2020 
Beijing, China 
 
Sponsored by 
Chinese Society for Optical Engineering (CSOE) (China) 
 
Technical Sponsor 
SPIE 
 
Organized by 
Chinese Society for Optical Engineering (CSOE) (China) • Academy of Opto-Electronics of 
Electronics Technology of China (China) • Science and Technology on Low-light-level Night Vision 
Laboratory (China) • Science and Technology on Electro-Optical Information Security Control 
(China) 
 
Published by 
SPIE                                             
 



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 AOPC 2020: Optoelectronics and Nanophotonics; and Quantum
Information Technology, edited by Jianyu Wang, Zhiping Zhou, Chaoyang Lu, Lixing You, Changjun
Min, Haiqing Song, Guixin Li, Proceedings of SPIE Vol. 11564 (SPIE, Bellingham, WA, 2020) Seven-digit 
Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510639492 
ISBN: 9781510639508 (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 © 2020, 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 $21.00 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/20/$21.00. 
 
Printed in the United States of America by Curran Associates, Inc., under license from SPIE. 
 

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. 

 



  Contents 
 
 
   OPTOELECTRONICS AND NANOPHOTONICS; AND QUANTUM INFORMATION TECHNOLOGY 
     
 11564 02  Design of tunable terahertz metamaterial absorber [11564-3] 

     
 11564 03  Transmission characteristics of one-dimensional photonic crystal with dielectric defect layer in 

near-infrared band [11564-4] 
     
 11564 04  An optical filter based on micro-ring resonator and Bragg grating [11564-5] 

     
 11564 05  Effects of composition-graded AlGaN/GaN/AlGaN electron blocking layer on photoelectric 

performance in InGaN laser diodes [11564-6] 
     
 11564 06  Optical properties of photonic crystals on textiles [11564-7] 

     
 11564 07  A promising low noise and high gain InGaAs/Si avalanche photodiode [11564-8] 

     
 11564 08  Enhanced optomechanical interaction assisted by piezomechanics on the SOI platform 

[11564-9] 
     
 11564 09  Effect of free carrier on high repetition rate pulse trains in silicon nanowire waveguides 

[11564-10] 
     
 11564 0A  All-optical analog to electromagnetically induced transparency with coupled nanobeam 

cavities and Mach–Zehnder interferometer [11564-16] 
     
 11564 0B  Modal confinement in patterned hybrid plasmonic waveguides [11564-17] 

     
 11564 0C  Engineering silicon waveguide nonlinear loss for integrated microwave photonics links 

[11564-20] 
     
 11564 0D  Research on flexible structure of a space flight prototype Doppler asymmetric spatial 

heterodyne interferometer [11564-21] 
     
 11564 0E  Lens design for high numerical aperture achromatic diffraction imaging [11564-24] 

     
 11564 0F  Progress in research and application of laser assisted turning technique [11564-25] 

     
 11564 0G  Study on characteristics of GaN epilayers grown on Al2O3 by using surface photovoltage 

[11564-26] 
     
 11564 0H  Colors display with spatial light modulator based on sub-wavelength metal grating [11564-35] 

     
 11564 0I  Low-contrast grating induced high-Q modes of laser cavity [11564-38] 

iii



     
 11564 0J  Effect of cell temperature on the bias magnetic sensitivity of an atomic spin co-magnetometer 

[11564-100] 
     
 11564 0K  An improved phase compensation noise model for the continuous-variable quantum key 

distribution with real local oscillators [11564-102] 
     
 11564 0L  A zero-field atomic gradiometer with elliptically polarized laser-pumped used for biomagnetic 

measurement [11564-104] 
     
 11564 0M  Performance analysis of Gaussian entangled quantum illumination target detection [11564-105] 

     
 11564 0N  Study on quantum adiabatic approximate solution of max-cut with different vertices 

[11564-107] 
     
 11564 0O  An adaptive internal model controller for estimating the parameter of the free-induction-decay 

signal in nuclear magnetic resonance gyroscope [11564-109] 
     
 11564 0P  Temperature-dependent low bulk resistance of silicate glass microchannel plate for cryogenic 

quantum computing [11564-110] 
     
 11564 0Q  Design of power amplifier for spin manipulation system based on nitrogen-vacancy centers 

[11564-113] 
     
 11564 0R  Impact of the laser uniformity on the magnetic sensing with nitrogen-vacancy centers in 

diamond [11564-114] 
     
 11564 0S  An integrated device for nitrogen-vacancy centers synchronization detection system 

[11564-120] 
     
     

 

iv


