
PROCEEDINGS OF SPIE 
 

 

Volume 13904 

Proceedings of SPIE 0277-786X, V. 13904 

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

 

Photonic Instrumentation 
Engineering XIII 
 
 
 
Lynda E. Busse 
Yakov Soskind 
Editors   

 
 
19–21 January 2026 
San Francisco, 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 Photonic Instrumentation Engineering XIII, edited by Lynda E. Busse, 
Yakov Soskind, Proc. of SPIE 13904, Seven-digit Article CID Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510697256 
ISBN: 9781510697263 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2026 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 
  
   

APPLICATIONS OF PHOTONIC INSTRUMENTS I 
  

13904 02 Comprehensive machine learning benchmarking for fringe projection profilometry with 
photorealistic synthetic data [13904-1] 

  
13904 03 A unified hyperspectral imaging data format for cloud-based analysis and visualization 

[13904-2] 
  
  

LIGHT SOURCES IN PHOTONIC INSTRUMENTATION 
  

13904 04 Development of a tunable quantum cascade laser for high-sensitivity, real-time 
midinfrared spectroscopic analysis [13904-17] 

  
13904 05 Coherent sensing transceiver based on narrow linewidth semiconductor laser and silicon 

photonics IQ receiver [13904-18] 
  

13904 06 Hybrid illumination bridging coherent and incoherent technologies [13904-14] 

  
  

DESIGN, DEVELOPMENT, AND CHARACTERIZATION OF PHOTONIC INSTRUMENTS II 
  

13904 07 A 1064nm enhanced silicon APD for a free-running single-photon counting module  
[13904-24] 

  
13904 08 Structural thermal optical performance tradeoffs in monometallic Cassegrain telescopes 

with varying telephoto ratio [13904-25] 
  

13904 09 High-repeatability, two-dimensional optical heterodyne interferometer using cycle-to-
cycle analysis [13904-26] 

  
  

APPLICATIONS OF PHOTONIC INSTRUMENTS II 
  

13904 0A Laser spectroscopy with structured-light for advanced industrial plasma metrology  
[13904-28] 

  
13904 0B Rapid nondestructive evaluation of subsurface damage in SiC wafers via second-harmonic 

generation microscopy and femtosecond laser polishing [13904-29] 
  

13904 0C Dynamic pupil-segmented polarization imaging using electrically controlled birefringence 
liquid-crystal for adaptive nanotexture inspection [13904-30] 

iii



  
13904 0D In situ absorption and photoluminescence spectroscopy using a tunable light source for 

gemstone analysis [13904-31] 
  

13904 0E Hyperspectral imaging pyrometer for reactive material combustion studies [13904-32] 

  
  

APPLICATIONS OF PHOTONIC INSTRUMENTS III 
  

13904 0F Surface acoustic wave displacement amplitude measurements using a curved Fabry-Pérot 
interferometer [13904-33] 

  
13904 0G Broadband uncooled microbolometers array unlocks new applications for midinfrared 

thermal imaging [13904-34] 
  

13904 0H Simulation of model-based feedback alignment for mirror pairs using multireflection laser 
paths [13904-36] 

  
  

DESIGN, DEVELOPMENT, AND CHARACTERIZATION OF PHOTONIC INSTRUMENTS III 
  

13904 0I Afterpulsing reduction in InGaAs/InP SPADs with a compact, high-speed quenching circuit 
[13904-38] 

  
13904 0J Multiphysics co-simulation of distributed fiber optic sensors for strain detection [13904-39] 

  
  

POSTER SESSION 
  

13904 0K An investigative approach for tailoring optical systems in LiDAR system design [13904-44] 

  
13904 0L Benchtop magnetophotometer (MAP) for in-line quality control of magnetic nanoparticle 

suspensions [13904-45] 
  

13904 0M Self-mixing interferometry for characterization of vibrational modes of next generation 
piezo-actuated speakers [13904-46] 

  
13904 0N Low-resolution reflectometry for inline thin-film inspection [13904-52] 

  
13904 0O Design optimization of MRR-based sensors for fertilizer detection: enhancing ER and 

enabling detector-based spectral shift monitoring [13904-53] 
  

13904 0P Grating emitters on 5 micron SOI substrates for photonic beam steering [13904-54] 

  
13904 0Q Imaging spectral polarimeter for planetary observations [13904-56] 

  
 

iv


