
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 11002 
 
 

Proceedings of SPIE 0277-786X, V. 11002 

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

Infrared Technology and 
Applications XLV 
 
 
 
Bjørn F. Andresen 
Gabor F. Fulop 
Charles M. Hanson 
Editors   

 
 
14–18 April 2019 
Baltimore, Maryland, 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 Infrared Technology and Applications XLV, edited by Bjørn F. 
Andresen, Gabor F. Fulop, Charles M. Hanson, Proceedings of SPIE Vol. 11002 (SPIE, Bellingham, WA, 
2019) Seven-digit Article CID Number. 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510626690 
ISBN: 9781510626706 (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 © 2019, 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/19/$18.00. 
 
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 
 
 ix Authors 
 xiii Conference Committee 
 

   CRYOGENIC COOLING OF SENSING DEVICES 2019: COOLER DESIGN 
     
 11002 02  FLIR FL-100 miniature linear Stirling cryocooler development summary [11002-1] 

     
 11002 03  Low cost cryogenic coolers for commercial infrared imagers [11002-2] 

     
 11002 04  Qualification of Northrop Grumman MicroCooler to TRL6 [11002-4] 

     
     

   CRYOGENIC COOLING OF SENSING DEVICES 2019: COOLER APPLICATIONS 
     
 11002 07  Ruggedized Dewar design and construction for rocket launch survival [11002-7] 

     
 11002 08  Theoretical and experimental analysis of Dewar thermal properties [11002-8] 

     
 11002 09  Update on AIM HOT cooler developments [11002-9] 

     
 11002 0A  Optimized tuning of RMs1 for wide range of applications [11002-10] 

     
     

   T2SL I 
     
 11002 0B  ALD-Al2O3 passivation effects on surface characteristics of InAs/GaSb type-II superlattice 

infrared photodetectors [11002-11] 
     
 11002 0C  Industrialization of type-II superlattice infrared detector technology at Fraunhofer IAF [11002-12]

     
 11002 0D  Resonant-cavity infrared detectors with high quantum efficiency and very thin absorbers at 

4.0 μm (Invited Paper) [11002-13] 
     
 11002 0E  Residual fixed pattern noise and random telegraph signal noise of a MWIR T2SL focal plane 

array [11002-14] 
     
 11002 0F  The emergence of InAs/InAsSb type-II strained layer superlattice barrier infrared detectors 

(Invited Paper) [11002-15] 
     

iii



 11002 0G  Antimonite-based gap-engineered type-II superlattice materials grown by MBE and MOCVD 
for the third generation of infrared imagers (Invited Paper) [11002-16] 

     
     

   T2SL II 
     
 11002 0M  GaSb-based infrared photodetector structures grown on Ge-Si substrates via metamorphic 

buffers (Invited Paper) [11002-22] 
     
 11002 0N  T2SL mid- and long-wave infrared photodetector structures grown on (211)B and (311)A GaSb 

substrates (Invited Paper) [11002-23] 
     
 11002 0O  Increasing throughput and quality of large area GaSb substrates used in infrared focal plane 

array production [11002-24] 
     
 11002 0P  Chemomechanical polishing methods and surface metrology of cadmium zinc telluride 

substrates suitable for IRFPA production [11002-25] 
     
     

   MONDAY PLENARY SESSION 
     
 11002 0Q  Clinical virtual reality in mental health and rehabilitation: A brief review of the future! (Plenary 

Paper) [11002-300] 
     
     

   HOT I 
     
 11002 0T  Ultra-thin super absorbing photon trapping materials for high-performance infrared detection 

[11002-28] 
     
 11002 0U  Type II superlattices: HOT MWIR production and development at IRnova [11002-30] 

     
     

   HOT II 
     
 11002 0W  Recombination processes in InAs/InAsSb type II strained layer superlattice MWIR nBn detectors 

(Invited Paper) [11002-31] 
     
 11002 0X  GaSb grass as a novel antireflective surface for infrared detectors [11002-32] 

     
     

   NIR / SWIR 
     
 11002 10  Color discrimination of a short wave colorimeter [11002-36] 

     
 11002 11  InGaAs SWIR photodetectors for night vision [11002-37] 

iv



 11002 12  MCT SWIR modules for active imaging [11002-38] 

     
 11002 13  Mesa pixel isolation with low dark current for improved MTF performance in SWIR photodiode 

array applications [11002-39] 
     
 11002 14  Low-capacitance InGaAs detectors for high-speed, wide field-of-view sensing applications 

[11002-40] 
     
 11002 15  The lowest cost and smallest footprint VGA SWIR detector with high performance [11002-41] 

     
     

   HGCDTE 
     
 11002 16  Improved high performance MCT MWIR and LWIR modules [11002-42] 

     
 11002 17  Discovering the difference: bispectral MCT-based detectors by AIM [11002-43] 

     
 11002 18  Dual waveband infrared detectors using MOVPE grown MCT [11002-44] 

     
 11002 19  Image quality improvement against the backdrop of SWAP and pitch reduction [11002-45] 

     
 11002 1A  The status of LWIR MCT detector development at ASELSAN [11002-46] 

     
 11002 1B  Comparing II-VI and III-V infrared detectors for space applications [11002-47] 

     
 11002 1C  7.5μm and 5μm pitch IRFPA developments in MWIR at CEA-LETI [11002-101] 

     
     

   IR IMAGING FOR AUTONOMOUS VEHICLES I 
     
 11002 1D  Development of far-infrared camera system for automotive (Invited Paper) [11002-48] 

     
     

   IR IMAGING FOR AUTONOMOUS VEHICLES II 
     
 11002 1F  Automotive sensing: assessing the impact of fog on LWIR, MWIR, SWIR, visible, and lidar 

performance [11002-50] 
     
 11002 1G  True 3D, angle resolved, ultrasensitive IR laser sensor for autonomous vehicles (Invited Paper) 

[11002-51] 
     
 11002 1H  Thermal imaging for safer autonomous vehicles [11002-52] 

     
 11002 1J  Shutterless far-infrared thermal camera for improving human identification robustness 

[11002-54] 

v



   UNCOOLED FPAS AND APPLICATIONS 
     
 11002 1K  Elimination of unwanted modes in wavelength-selective uncooled infrared sensors using 

plasmonic metamaterial absorbers [11002-55] 
     
 11002 1N  A novel approach to pyroelectric imaging [11002-58] 

     
 11002 1O  ULIS bolometer improvements for fast imaging applications [11002-59] 

     
 11002 1Q  A 160×120 LWIR-band CMOS Infrared (CIR) microbolometer [11002-61] 

     
     

   SELECT APPLICATIONS 
     
 11002 1T  Molecular dynamics simulation of nerve agent-sorbent binding [11002-64] 

     
 11002 1U  Mid-wavelength infrared resonant cavity enhanced photodiodes for infrared spectroscopic 

sensing of chemicals and other narrow-band optical signals [11002-65] 
     
     

   VARIOUS ADVANCED DETECTOR DEVELOPMENTS I 
     
 11002 1W  Low SWaP video core for MWIR imaging [11002-74] 

     
 11002 1X  High resolution SXGA InSb detector for long range sights [11002-66] 

     
 11002 1Y  QWIPs are keeping their promises [11002-67] 

     
     

   VARIOUS ADVANCED DETECTOR DEVELOPMENTS II 
     
 11002 21  Subwavelength antimonide infrared detector coupled with dielectric resonator antenna 

[11002-70] 
     
 11002 22  Development of sub-10μm pitch HgCdTe infrared detectors [11002-100] 

     
 11002 23  High-responsivity graphene infrared photodetectors using photo-gating effect [11002-71] 

     
 11002 24  Multispectral graphene infrared photodetectors using plasmonic metasurfaces [11002-72] 

     
 11002 25  Novel photodetector design using open circuit voltage for mid-wave infrared imagers 

[11002-73] 
     
     

vi



   SMART PROCESSING 
     
 11002 27  Infrared small target detection based on local contrast vector and signed normalization 

[11002-76] 
     
 11002 28  IR-FPA to miniaturized cameras: configurable chip implementing analog and digital data-

processing blocks [11002-77] 
     
     

   POSTER SESSION 
     
 11002 2A  Graphene-based Salisbury screen metasurfaces at infrared wavelengths [11002-79] 

     
 11002 2B  A uniform micro-bump formation method using electroplating [11002-80] 

     
 11002 2C  Development of shutter-less SOI diode uncooled IRFPA for compact size and low power 

consumption [11002-81] 
     
 11002 2E  Barrier InAsSb/B-AlSb LWIR detector for FSO: theoretical assessment [11002-83] 

     
 11002 2F  Fabrication of high aspect ratio bumps for focal plane arrays applications [11002-84] 

     
 11002 2G  Detector characterization of a near-infrared discrete avalanche photodiode 5×5 array for 

astrophysical observations [11002-85] 
     
 11002 2H  Algorithm for image stitching in the infrared [11002-86] 

     
 11002 2I  Low frequency noise of mid-wavelength interband cascade photodetectors up to 300 K 

[11002-87] 
     
 11002 2K  Ricor’s new development of HOT cryocoolers: compact cost-effective linear model [11002-89] 

     
 11002 2M  Ricor's advanced rotary cryocooler for HOT IR detectors [11002-91] 

     
     

 

vii


