
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12200 
 
 
 Proceedings of SPIE 0277-786X, V. 12200 

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

 

Low-Dimensional Materials  
and Devices 2022 
 
 
 
Nobuhiko P. Kobayashi 
A. Alec Talin 
Albert V. Davydov 
M. Saif Islam 
Editors   

 
 
23–24 August 2022 
San Diego, California, United States 
 
 
Sponsored and 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 Low-Dimensional Materials and Devices 2022, edited by  
Nobuhiko P. Kobayashi, A. Alec Talin, Albert V. Davydov, M. Saif Islam, Proc. of SPIE 12200,  
Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510653849 
ISBN: 9781510653856 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2022 Society of Photo-Optical Instrumentation Engineers (SPIE). 
 
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 fees. To obtain permission to use and share articles in this volume, visit 
Copyright Clearance Center 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. 
 
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: A unique citation identifier (CID) number is assigned to each article in the 
Proceedings of SPIE 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 
 
 
 

  v Conference Committee 
  

   OPTICAL, ELECTRONIC, AND THERMAL PROPERTIES OF LOW-DIMENSIONAL MATERIALS I 
     
  12200 02  High-performance opto-electronics with emerging materials (Invited Paper) [12200-17] 

     
     

   LOW-DIMENSIONAL DEVICES AND APPLICATIONS I 
     
  12200 03  Light-matter interactions in transition metal dichalcogenides and organohalide perovskites for 

photoabsorbers and solar cells (Invited Paper) [12200-10] 
     
  12200 04  Charge-density-wave phase transitions in quasi-2D 1T-TaS2/h-BN heterostructure devices 

(Invited Paper) [12200-18] 
     
     

   LOW-DIMENSIONAL DEVICES AND APPLICATIONS II 
     
  12200 05  Wavelength selective silicon avalanche photodiodes with controlled wide spectral gain by 

integrating photon-trapping microstructures [12200-23] 
     
  12200 06  Photoexcitation of C60-WSe2 hybrids for optical sensing [12200-24] 

     
  12200 07  Solution-processed dielectric films and Au RF antenna for temperature sensing [12200-25] 

     
  12200 08  Near-infrared sensors for high efficiency and high-temperature operation enabled by ultra-thin 

type-II quantum wells and photon-trapping structures [12200-26] 
     
     

   POSTER SESSION 
     
  12200 09  Scalable, top-down optical lithography for electrically contacting monolayer crystallites of 

vapor grown WSe2 for gas sensing applications [12200-32] 
     
  12200 0A  Inkjet-printed graphene’s electrical response to external gas flow for sensing applications 

[12200-37] 
     
  12200 0B  The electrical, morphological, and optical properties of heavily boron-doped diamond sheets 

as a function of methane concentration in the gas phase [12200-47] 

iii



  12200 0C  A comparative study of Dots-in-a-Double-Well (DDWELL) heterostructures with SK, SML and 
coupled SK-on-SML as active region [12200-40] 

     
  12200 0D  Investigation of selective rare-earth dopant (yttrium) incorporation on structural, optical, and 

unusual blue luminescence properties of ZnO nanowires [12200-42] 
     
  12200 0E  A comparative analysis of InAs quantum dot heterostructure with equal and varying sub-

capping layer thickness using digital alloy approach [12200-43] 
     
     

 

iv


