
PROCEEDINGS OF SPIE 

 
 
 
 
 

Volume 12696 
 
 

Proceedings of SPIE 0277-786X, V. 12696 
 

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

 

Hard X-Ray, Gamma-Ray, and 
Neutron Detector Physics XXV 
 
 
 
Nerine J. Cherepy 
Michael Fiederle 
Ralph B. James 
Editors   

 
 
21–22 August 2023 
San Diego, California, United States 
 
 
Sponsored and Published by  
SPIE 
                                       
 

Hard X-Ray, Gamma-Ray, and Neutron Detector Physics XXV, edited by Nerine J. Cherepy, 
Michael Fiederle, Ralph B. James, Proc. of SPIE Vol. 12696, 1269601 

© 2023 SPIE · 0277-786X · doi: 10.1117/12.3012889

Proc. of SPIE Vol. 12696  1269601-1



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 Hard X-Ray, Gamma-Ray, and Neutron Detector Physics XXV, edited by 
Nerine J. Cherepy, Michael Fiederle, Ralph B. James, Proc. of SPIE 12696, Seven-digit Article CID 
Number (DD/MM/YYYY); (DOI URL). 
 
ISSN: 0277-786X 
ISSN: 1996-756X (electronic) 
 
ISBN: 9781510666061 
ISBN: 9781510666078 (electronic) 
 
Published by 
SPIE 
P.O. Box 10, Bellingham, Washington 98227-0010 USA 
Telephone +1 360 676 3290 (Pacific Time) 
SPIE.org 
Copyright © 2023 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. 

 

Proc. of SPIE Vol. 12696  1269601-2



  Contents 
 
  v Conference Committee 
  vii Preface 
  

   DETECTOR SYSTEMS 
     
  12696 02  High fidelity ground deposition measurement with robots after explosive radiological dispersion 

[12696-7] 
     
  12696 03  Neutron radiation detection instrument-1A (NeRDI-1A) [12696-8] 

     
     

   X-RAY/GAMMA RAY IMAGING 
     
  12696 04  High efficiency x-ray sources (Invited Paper) [12696-9] 

     
  12696 05  Improved gamma imaging at NIF using the ceramic scintillator GYGAG (Invited Paper)  

[12696-11] 
     
     

   NEUTRON IMAGING AND DETECTORS 
     
  12696 06  Fast neutron radiography-based on single-photon digital photosensor: concept and 

demonstration (Invited Paper) [12696-12] 
     
  12696 07  Improved image stitching method for neutron imaging of large objects with small beam size 

[12696-13] 
     
  12696 08  Dual particle imaging with iridium-bismuth and fast-curing plastic scintillators (Invited Paper) 

[12696-14] 
     
     

   IMAGING DETECTORS 
     
  12696 09  Direct fabrication of pixelated detector arrays for high-energy x-ray imaging via additive 

manufacturing [12696-36] 
     
  12696 0A  Characterization suite of a 1ns, multi-frame hybridized CMOS imager for the ultra-fast x-ray 

imager program [12696-15] 
     
  12696 0B  Development and performance of CMOS scientific camera platform used at the National 

Ignition Facility [12696-17] 
     

iii

Proc. of SPIE Vol. 12696  1269601-3



  12696 0C  X-ray tracking using a perovskite scintillator with an event-based sensor [12696-18] 

     
     

   ADVANCED DETECTORS 
     
  12696 0D  A demonstration study of lithium-ion battery by neutron depth profiling with a low flux neutron 

source (Invited Paper) [12696-27] 
     
  12696 0E  New optics design of the Cherenkov threshold detectors at CERN [12696-28] 

     
  12696 0F  A novel 4 x 4 SiPM array and integrated preamplification stage optimized for the PWO 

detectors of the EIC EEEMCAL [12696-29] 
     
  12696 0G  From count rates to quantifying isotopic activities: field analysis of radiation monitoring data 

[12696-35] 
     
  12696 0H  Radiation detection for nuclear treaty verification (Invited Paper) [12696-6] 

     
  12696 0I  Direct current mode neutron detection, investigation of polarization effect on 500μm single 

crystal chemical vapor deposition diamond detector, and depolarization techniques [12696-2] 
     
     

   POSTER SESSION 
     
  12696 0J  Melting and crystallization peculiarities of Cd0.50Mn0.50Te solid solutions [12696-30] 

     
  12696 0K  CsPbBr3 perovskite single crystals for X- and γ-radiation detectors [12696-31] 

     
  12696 0L  Effect of the metal nature on the I-V characteristics of CdTe diodes for ionizing radiation 

detectors [12696-33] 
     
     

 

iv

Proc. of SPIE Vol. 12696  1269601-4



Conference Committee 
 
 

  Program Track Chairs 

Ali Khounsary, Illinois Institute of Technology (United States) 
Ralph James, Savannah River National Laboratory (United States) 

 
Conference Chairs 

Nerine J. Cherepy, Lawrence Livermore National Laboratory    
(United States) 

Michael Fiederle, FMF - Freiburger Materialforschungszentrum 
(Germany) 

Ralph B. James, Savannah River National Laboratory (United States) 
 

Conference Program Committee 

Toru Aoki, Shizuoka University (Japan) 
Gerard Ariño-Estrada, University of California, Davis (United States) 
Jim E. Baciak Jr., University of Florida (United States) 
Aleksey E. Bolotnikov, Brookhaven National Laboratory             

(United States) 
Arnold Burger, Fisk University (United States) 
Lei Raymond Cao, The Ohio State University (United States) 
Henry Chen, Consulting LLC (United States) 
Mao-Hua Du, Oak Ridge National Laboratory (United States) 
Petro Fochuk, Chernivtsi National University Y. Fedkovich (Ukraine) 
Jan Franc, Charles University (Czech Republic) 
Larry Franks, Consultant (United States) 
Volodymyr A. Gnatyuk, V. E. Lashkaryov Institute of Semiconductor 

Physics NASU (Ukraine) 
Amber L. Guckes, Nevada National Security Site (United States) 
Zhong He, University of Michigan (United States) 
Keitaro Hitomi, Tohoku University (Japan) 
Mercouri Kanatzidis, Northwestern University (United States) 
KiHyun Kim, Korea University (Korea, Republic of) 
Krishna C. Mandal, University of South Carolina (United States) 
Sanjoy Mukhopadhyay, International Atomic Energy Agency    

(United States) 
Madan Niraula, Nagoya Institute of Technology (Japan) 
Stephen A. Payne, Lawrence Livermore National Laboratory     

(United States) 
Utpal N. Roy, Savannah River National Laboratory (United States) 
Arie Ruzin, Tel Aviv University (Israel) 
 

v

Proc. of SPIE Vol. 12696  1269601-5



Michael R. Squillante, Radiation Monitoring Devices, Inc.           
(United States) 

Sergey E. Ulin, National Research Nuclear University MEPhI       
(Russian Federation) 

Edgar V. van Loef, Radiation Monitoring Devices, Inc. (United States) 
Richard S. Woolf, U.S. Naval Research Laboratory (United States) 
Ge Yang, North Carolina State University (United States) 
Ren-Yuan Zhu, California Institute of Technology (United States) 
Mariya Zhuravleva, The University of Tennessee Knoxville             

(United States) 
 

 

vi

Proc. of SPIE Vol. 12696  1269601-6



Preface 
 
 
This book contains the proceedings of the SPIE Conference on Hard X-Ray, 
Gamma-Ray and Neutron Detector Physics XXV. The conference was held on 21-
22 August 2023 in San Diego, CA. The conference was organized into multiple oral 
technical sessions on semiconductors, inorganic scintillators, detector systems, X-
ray/gamma imaging, advanced detector concepts, and applications. 
Additionally, a poster session was provided. The conference also included two 
plenary presentations as part of the X-Ray, Gamma-Ray and Particle Technologies 
Track – (1) FLASH Radiotherapy: A New Cancer Treatment Modality and its Physics, 
Engineering, and Biology Challenges by Professor Magdalena Bazalova-Carter 
from University of Victoria (Canada), and (2) Recent advances in X-ray, Gamma-
Ray and Charged-Particle Imaging by Professor Lars R. Furenlid from University of 
Arizona. 
 
The purpose of the conference was to provide a forum for scientists and engineers 
from the detector development and user communities to present and evaluate 
the most recent results on X-ray, gamma-ray, and neutron detectors and to discuss 
the requirements for a variety of radiation-sensing and imaging applications. The 
primary theme of the conference was on development of improved 
semiconductor and scintillator radiation detectors and imaging arrays, which 
combine the advantages of room-temperature operation with the ability to 
spectrally resolve the energies of emitted X- and gamma-rays, and on applications 
of the technology.  By eliminating the cryogen, new radiation-sensing instruments, 
such as spectrometers, gamma cameras and radiographic systems, can be 
manufactured that are portable, lightweight, easy to operate, and relatively 
maintenance-free. Presentations on the properties affecting the performance of 
semiconductor and scintillator detectors provided new insights and directions to 
address deficiencies in the detectors. 
 
Despite the limitations on efficiency and cost of current room-temperature 
semiconductor and scintillator detectors, they are being increasingly deployed in 
systems useful for medical diagnostics, astronomy, science applications, position 
sensing, computed tomography, gamma-ray spectroscopy, and nonproliferation. 
Despite significant progress over recent years, there is still a pressing need to lower 
the cost of the detectors and further increase the efficiency of the detectors while 
improving their spectral performance.   
 
A total of 36 presentations, including 5 posters, were included in the technical 
program. This volume provides documentation describing a portion of the 
presentations. The editors hope that it will serve as an important record of the 
meeting, provide an update on the status of X-ray, gamma-ray, and neutron 
detector technology, and serve as a useful resource for those working in the field. 
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