1/3

2022 IEEE Nuclear Science
Symposium and Medical Imaging
Conference (NSS/MIC 2022)

Milano, Italy
5-12 November 2022

Pages 1-452

I E E E IEEE Catalog Number: CFP22NSS-POD
° ISBN: 978-1-6654-8873-0



Copyright © 2022 by the Institute of Electrical and Electronics Engineers, Inc.
All Rights Reserved

Copyright and Reprint Permissions: Abstracting is permitted with credit to the source.
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private
use of patrons those articles in this volume that carry a code at the bottom of the first
page, provided the per-copy fee indicated in the code is paid through Copyright
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.

For other copying, reprint or republication permission, write to IEEE Copyrights
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ 08854. All rights
reserved.

*** This is a print representation of what appears in the IEEE Digital
Library. Some format issues inherent in the e-media version may also
appear in this print version.

IEEE Catalog Number: CFP22NSS-POD
ISBN (Print-On-Demand): 978-1-6654-8873-0
ISBN (Online): 978-1-6654-8872-3
ISSN: 1082-3654

Additional Copies of This Publication Are Available From:

Curran Associates, Inc
57 Morehouse Lane
Red Hook, NY 12571 USA

Phone: (845) 758-0400

Fax: (845) 758-2633

E-mail: curran@proceedings.com
Web: www.proceedings.com

.com

proceedings



TABLE OF CONTENTS

Techniques for Improved High Dose Rate Spectroscopy and Compton Imaging Using 3D Pixelated
CAZNTE DELECIOTS. . .c..eueeutenietiierteett ettt ettt ettt ettt et st b e e bt e a et e e b e sa e bt bt e bt et esa et enae e bt saeebeeaeennensetebenaeas 1
David I. Goodman, Steven Brown, Willy Kaye, Feng Zhang

A NOVEL CT GROMEGIIY .....eeceiietieiieiieieeieetesteesteesteeaesstesseesseesseesseasseassesssesseesseasseassesssesssesseensenssenssesssesseesseessesnes 4
Jiang Hsieh

Combining Optimized Quantization and Machine Learning for Real-Time Data Reduction at the

Berthié Gouin-Ferland, Mohammad Mehdi Rahimifar, Charles-étienne Granger, Quentin
Wingering, Ryan Coffee, Audrey Corbeil Therrien

SLAC Ultimate Gateway Operational Interface (SUGOI) Protocol for Fiber Optic ASIC/FPGA
COMIMUINICALION ..ottt ettt ettt sttt ettt et e b e sa e bt e bt esseae et e bt sb e bt eaeeaee st embene st eebesueeueemeentensenaennenae 10
Larry Ruckman, Lorenzo Rota, Aseem Gupta

A Prototype of Large Area and Highly Sensitive Coded Aperture Y Camera .........ccccecuevvenerereneneeienienenennns 13
Xinyao Liu, Zhaohui Zhang, Qingyang Wei

Development of Gamma Spectroscopic Tools for Uranium Ore Samples and Borehole Exploration................ 16
Bertrand Pérot, Thomas Marchais, Pierre-Guy Allinei, Hervé Toubon, Youcef Bensedik,
Romain Goupillou, Alexandre Berland

Prompt Gamma Neutron Activation Analysis with Gamma-Gamma Coincidences for Recycling

WaSte CRATACIETIZAtION ......euviiitieiietieiteit ettt ettt eb ettt et ettt st e bt e bt e bt e st et enbe st e ebeebeeb e emtentenbentenbeeee 21
J. Roult, C. Carasco, L. Loubet, B. Peérot, L. Tamagno, D. Etasse, M. Frank, A. Havenith, J.
Collot

PGP4: A Pretty Good Protocol for 10+ Gigabit FPGA-To-FPGA CommuniCation ............c.ceeeeeeeeiereeniesennnns 29

Benjamin A. Reese, Larry Ruckman, Ryan Herbst, Dionisio Doering, Maciej Kwiatkowski

A Next Generation Preclinical PET/EPRI: A PET Subsystem Prototype........ccoccvevvevieieicesiesieieeeeee e 32
Heejong Kim, Yuexuan Hua, Chin-Tu Chen, Qingguo Xie, Boris Epel, Subramanian
Sundramoorthy, Howard Halpern, Chien-Min Kao

High Precision Pad and Pixelated TPC Technology Development for Electron Positron Collider .................... 35
L. Yu, H. Qi, X. She, Y. Chang

Global Trigger Versatile Module for ATLAS Phase-I1 Upgrade..........c.ccoccoerinereiienienicninenenceeeeeieneseennee 39
Viacheslav Filimonov, Bruno Bauss, Volker Biischer, Ulrich Schdfer, Duc Bao Ta

Prompt-Gamma Energy Spectrum-Based Simultaneous Dual-Isotope PET Imaging ...........cccceoeeeeiienienencnene 47
Yu Shi, Yirong Wang, Fanzhen Meng, Jianwei Zhou, Bo Wen, Fei Kang, Shouping Zhu

Results of Planar Pixel Sensors Qualification Campaign for the CMS Phase 2 Upgrade ..........cccccvevvvecvrevnnnne 50
Massimiliano Antonello

Hybrid In-Vivo Treatment Verification for Particle Therapy: Multivariate Modelling of Fast
Neutron and Prompt Gamma-Ray DEteCtiON........cc.eeiuiiriieriiiiiiieiiesieesie ettt ereeeesee e eseeaeesaesseesseesseesseessenssens 56
Helge E. S. Pettersen, Sonja M. Schellhammer, Steffen Lick, Toni Kogler, llker Meric

Electronics and *He Counter Acquisition Tests During the Pulses of a D-T Neutron Generator........................ 58
V. Fondement, B. Pérot, T. Marchais, J. Loridon, H. Toubon, Y. Bensedik, J. Collot



Optimization of the ENTRANCE Rapidly Relocatable Tagged Neutron Inspection System...........c..ccceeuvenenne. 64
C. De Sainte Foy, B. Pérot, C. Carasco, A. Sardet, S. Moretto, F. Pino, J. C. Delgado, A.
lovene

An Improved Process to Colorize Visualizations of Noisy X-Ray Hyperspectral Computed
Tomography Scans of Similar Materials ..........cccccievieiiieeiiiieiieceee ettt eesbeeseeaesseesnne e 71
Joshua M. Clifford, Ben Limpanukorn, Edward S. Jimenez

One and Two Poles Compensation of Charge Sensitive Amplifiers with Resistive Feedback to
Improve the Energy Resolution in GRETA .......ccc.iiiiiiiiieeeee ettt 75
Sergio Zimmermann, Thorsten Stezelberger

A Direct Proof of Katsevich’s Algorithm in 2D Case..........ccevvverieriieriieiieieeiesieesie et seee e sreeseeseeesessnens 78
Daxin Shi

Proton Therapy Treatment Monitoring: Prompt Gamma Emission Reconstruction in the Time and

SPACE DOMAIN. ....eeuviiiiiiiiiceie ittt ettt et et ebeeteeteeeteesteesbeesseesseessesssesseesseesseessesssesseesseesseesseassesssessseseenseannas 82
Francesco Pennazio, Julius Werner, Marco Aglietta, Piergiorgio Cerello, Elisa Fiorina, Sara
Garbolino, Vincenzo Monaco, Anna Vignati, Richard Wheadon, Veronica Ferrero, Magdalena
Rafecas

ECG-Gating to Aid Attenuation Map Alignment in Cardiac SPECT Using Data Consistency
CONAILIONS .ottt ettt ettt ettt eb ettt e b e sh e bt e ae e et et et e bt sh e e bt saeeas e st embente st e ebesaeeueeneennensentennenae 85
Taylon Clark, Rolf Clackdoyle, R. Glenn Wells

Low Dose Myocardial Perfusion SPECT Denoising Using an Attention-Based Generative

AAVETSATIAl NEEWOTK ...c..iiiiiiiiieteee ettt b et et et et bt bt e bt et eat et e e sbesteebesbeebeene 89
Jingzhang Sun, Chien-Ying Li, Yu Du, Tung-Hsin Wu, Bang-Hung Yang, Yi-Hwa Liu, Greta S.
P. Mok

The Effect of Mismatch Between SPECT and CT Images on Deep Learning-Based Attenuation
Correction for Myocardial Perfusion SPECT ..........cciiiii ettt 92
Yu Du, Jingjie Shang, Jingzhang Sun, Lu Wang, Hao Xu, Greta S. P. Mok

Development of a Digital Brain Phantom Population for Radionuclide Imaging Research in
ParkinSon’s DISEASE ........c.eeuirueuiiuirieiieiiicieteet ettt sttt ee 95
Wenbo Huang, Greta S. P. Mok

Synthetic Full Dose Cardiac PET Images from Low Dose Scans Using Conditional GANS..........ccccceeenrnenne. 98
Mojtaba Jafari Tadi, Jarmo Teuho, Riku Klén, Eero Lehtonen, Antti Saraste, Craig S. Levin

Numerical Derivation of High-Resolution Detector Response Matrices for Airborne Gamma-Ray
SPECLIOMEIIY SYSTEIMS ....e.eeieietietieie et ette et e et e bt et e e et eeeeateeseesae e et en st emteeseeaseeaseeseenseemseemeeeneanseenseenseenseensenneans 100
D. Breitenmoser, G. Butterweck, M. M. Kasprzak, S. Mayer

CMOS SPADs for High Radiation ENVIrONMENtS..........cceeevieieiieiieniieieeee e seesieesieeseeveesseessessaesseenseessesnnas 104
Ming-Lo Wu, Francesco Gramuglia, Emanuele Ripiccini, Carlo Alberto Fenoglio, Ekin
Kizilkan, Pouyan Keshavarzian, Kazuhiro Morimoto, Lorenzo Paolozzi, Claudio Bruschini,
Edoardo Charbon

The Tile Rear Extension Module for the ATLAS Level-1 Calorimeter Trigger Upgrade............cccceoevenuennne. 107
Tigran Mkrtchyan, Hans-Christian Schultz-Coulon



EPixHR10k 2M — a 2M Pixel X-Ray Detector at 5,000 Frame Per Second for LCLS-II ......cccccccoevercrnennnee. 110
Dionisio Doering, Bojan Markovic, Lorenzo Rota, Nathan Fronk, Aldo Pena-Perez, Aseem
Gupta, Larry Ruckman, Ryan Herbst, Donald Geranen, Marco Oriunno, Martin Nordby,
Gabriel Blaj, Jasmine Hasi, Andy Aquila, Conny Hasson, Christopher Kenney, Angelo
Dragone

Projection Restoration from Filtered-Backprojection Images of Sparse-View CT..........ccccooveeviiiciincienieneennnns 112
Dufan Wu, Kyungsang Kim, Quanzheng Li

The Analysis of Beta-Decay Radioactive Nuclides with Energy Spectra and Neural Network ........................ 114
M. Sasano, M. Hayashi, T. Azuma, T. Makita, R. Konishi, Y. Yanagawa

Energy Resolution and Efficiency Variations Across Commercial 3D Pixelated CdZnTe Crystals................... 116
David I. Goodman, Michael Streicher, Cody June, Brian Kitchen, Christopher G. Wahl,
Atticus Driver, Willy Kaye

SLAC Femtosecond Laser Timing Synchronization SYStEIM..........cecteierieriirerineiieieieie e 119
L. Ma, S. Droste, J. Frisch, K. Kim, J. May, L. Ruckman, D. Van. Winkle, M. Weaver, C. Xu, A.
Young

Hardware Design of a Dedicated Breast PET Based on Curved LYSO Crystals Glued Together.................... 122

Marta Freire, Sara Echegoyen, Koldo Vidal, Riccardo Latella, Jose F. Toledo, Andrea
Gonzalez-Montoro, Filomeno Sanchez, Antonio J. Gonzalez

Cone-Beam Reconstruction for Circular Scanning with Bilateral Truncation Based on the VFB
IMEEIOA ... h ettt b e e h e bt h e sttt h e bt bt a e a b et et bt eh e bt st ea b et et et e enes 125
Mathurin Charles, Rolf Clackdoyle, Simon Rit

Evaluation of a Digital Tracking Calorimeter for In-Situ Range Verification During Particle
11132 ) 2SR 131
Alexander Schilling, Ralf Keidel, Nicolas R. Gauger

Developments Regarding the Integration of FPGA RDMA into the ATLAS Readout with FELIX in

High Luminosity LHC.......cocuoiiiiiiiiieeict ettt ettt sb e st ettt b st eae 136
Matei-Eugen Vasile, Sorin Martoiu, Nayib Boukadida, Gabriel Stoicea, Petru Micu,
Alexandru Dumitru, Andrei-Alexandru Ulmamei, Radu Hobincu, Cristina-Cerasela lordache

Design and Pilot Studies of the Edgeless Preclinical PET Insert: ScintoTube I..........ccccoooiiiiiiiiiiiiie 140
Andrea Gonzalez-Montoro, Marta Freire, Julio Barbera, Gabriel Canizares, Celia Valladares,
Stuart S. Berr, Mark B. Williams, Carlos Correcher, Antonio J. Gonzalez

Similarity-Driven Hyperparameter Tuning for Regularized PET Image Reconstruction............cccccceeceeienen. 143
Wen Zhu, Soo-Jin Lee

Novel Circuit Design for a 3D Position Sensitive Scintillation TOF-PET Detector that Achieves

~T00 PS CTR ..ttt h et et bbbt e bbbt e st e s et et e bt s bt e bt esees s et et e benbeebeeeeenee 146
Shirin Pourashraf, Zhixiang Zhao, Derek Innes, Andrea Gonzalez-Montoro, Joshua W. Cates,
Craig S. Levin

Standard-Dose PET Prediction from Low-Dose Versions: Investigation of the Post-Reconstruction
Denoising Filters as Prior Knowledge in a Deep Learning SOIUtioN..........cccooeieiiriniiieieieieee e 149
Behnoush Sanaei, Reza Faghihi, Hossein Arabi, Habib Zaidi

Investigation on Deep Learning Strategies for Reduced-Dose CT Reconstruction.........c..ceeeeeeeveneenienennenne. 152
Changyu Chen, Li Zhang, Zhigiang Chen, Yuxiang Xing



Electronic Readout for a 100 Ps CTR PET Detector with 24:1 Multiplexing Ratio of Timing
(0] F:1 170 1S) KT OO RRRRRRRRRRE 156
Shirin Pourashraf, Andrea Gonzalez-Montoro, Derek Innes, Joshua W. Cates, Craig S. Levin

Simulation of Clock Sequencing Module of High Precision Time Digital Converter for Brain PET .............. 159
Heng Zhang, Xin Yu, Xi Zhang, Jianfeng Xu, Qiyu Peng, Siwei Xie

Basic Study for Quantitative Evaluation of Concreate Samples Containing Cesium on the Beam
SPOT POSIEION. ...ttt ettt et ettt e et e et e et et ene e e st e es e e bt e be e et e et eneeeneeeneenaeenteenteeneeeneen 161
Ryoga Kamata, Jun Kawarabayashi, Naoto Hagura

Basic Study on Analytical Methods Using Ion Beam Induced Luminescence.............cccoeevveveevenieneenieenennn. 166
Yuma Chikamatsu, Jun Kawarabayashi, Naoto Hagura

Design and Development of a High-Resolution Handheld Gamma Camera for Thyroid and Sentinel

INOAES TIMAGINE ...ttt ettt ettt b et es e et e et e et e e bt ebeeb e e st ens e e e b e abeeaeebeeseeneeneansenaeaeeenene 171
Zhongyi Wu, Andrea Fabbri, Xiaodong Yang, Yujin Qi, Bo Zhan, Jiping Wang, Zhaobang Liu,
Valentino Orsolini Cencelli, Benjamin M. W. Tsui

Data Acquisition and Display Module for Time-Of-Flight Neutron Measurement.............cocceeeeeeeienenennenn 175
K. Toh, T. Nakamura, K. Sakasai, H. Yamagishi

TOF-ULET: In-Beam Stopping Power Estimation Using Prompt Gamma Timing Towards Adaptive

Charged PartiCle TRHETAPY ........ceeeieieieeie ettt ettt sttt b e et es et e e besaeebeeseesee e enteabesseeneeneenes 178
Julius Werner, Veronica Ferrero, Marco Aglietta, Piergiorgio Cerello, Elisa Fiorina, Andreas
Bolke, Jona Kasprzak, Anna Vignati, Francesco Pennazio, Magdalena Rafecas

Importing High-Fidelity MIDA Phantom into Geant4 for Calibrating in Vivo Measurement of
Internal RAIOACTIVILY ...cuveeuiieeiietieit ettt ettt ettt b et e bt et e et e e st e sae e et e et enteenteeseesseenseenneenneeneas 181
Xiangpeng Meng, Yuanyuan Liu, Bin Wu, Jianping Cheng

High-Performance Time-To-Digital Converter IP-Core for Xilinx Ultrascale/Ultrascale+ FPGAs................. 185
N. Lusardi, F. Garzetti, E. Ronconi, N. Corna, A. Costa, M. Consonni, A. Geraci

CdZnTe Detectors for Use in Extreme Conditions: High Gamma-Radiation Fluxes and Low
TEIMPETALUIES ......eeeuiiiiiieeite ettt ettt ettt ettt e bt e e bt e e bt e e bt e e b e e ettt e b e e e bt e e b e e e bt e e beeenbeeeabaeenbeeenbeeensaeennee 190
Victor Ivanov, Valerijs Ivanovs, Viktors Fjodorovs, Anatoli Loutchanski, Maksims Piskunovs

Compact DSP-Based Time-To-Digital Converter IP-Core for XilinX 7-Series .........ccccovererenereeieeneenenenenne. 194
N. Lusardi, F. Garzetti, A. Costa, E. Ronconi, N. Corna, M. Consonni, A. Geraci

Timestamp and Amplitude Measurement Solution for Radiation Detectors ..........cccceevvieiieieeeeiieneesreereennn. 199
E. Ronconi, N. Lusardi, F. Garzetti, A. Costa, N. Corna, L. Bernasconi, A. Geraci

Simulation Study of Material Decomposition in Dual-Energy Radiography for Bone Removal..................... 203
Jamin Schaefer, Steffen Kappler, Ferdinand Lueck, Ludwig Ritschl, Markus Schneider, Dennis
Stang, Thomas Weber, Georg Rose

Hybrid Calibration in 3D Cone-Beam Geometry with Sources on a Line ..........cceeeienereneiinieeieee 210
Anastasia Konik, Laurent Desbat, Yannick Grondin

A Portable and Accurate Radioactivity Meter for Online Measurement of the Arterial Blood
Activity in Dynamic PET IMagINg ........ccccouiririiniiiiiiiieesesteneetet ettt st 214
Huifan Qu, Zhixiang Zhao, Mingyue Cui, Qiu Huang



FPGA Real-Time Synchronization Algorithm for Multiple Picoseconds-Precision Time-To-Digital
COMVEITELS ..euvenritieieeuteitetente sttt et et et et et e st e bt e bt bt e st et e e et e besh e e bt e bt ee s et et e bt se e eb e e st eat et et e bt saeebeeaeeusemtenteteneenes 217
F Garzetti, N. Lusardi, A. Costa, E. Ronconi, N. Corna, J. A. Florentino, A. Geraci

Electrical Results of the ATLAS ITk Pre-Production Stave at Brookhaven National Laboratory.................... 223
Francesca Capocasa, Luis Felipe Gutierrez Zagazeta, David Lynn, Peter William Phillips,
Stefania Antonia Stucci, Alessandro Tricoli, Gerrit Van Nieuwenhuizen

Optimization of a Stationary Tomographic MBI System Including Non-Local Means Filtering..................... 228
Kjell Erlandsson, Andras Wirth, Kris Thielemans, lan Baistow, Alexander Cherlin, Brian F
Hutton

Data Acquisition System of a Comprehensive Radiation Monitor for Lunar Mission ..........c.cccccecvevevenennenne. 231

J. Vourvoulakis, K. Karafasoulis, C. Papadimitropoulos, M. Petasecca, L. T. Tran, C.
Potiriadis, A. Rozenfeld, C. Lambropoulos

Interferometric Measurement of lonizing Radiation-Induced Transient Changes in Complex

REMTACHIVE INACK ..ottt ettt et b et e et et e et et e e bt e et ebeentense e enbeabeeaeeneeneens 235
Diana Jeong, Yushin Kim, Xiaozhe Shen, Patrick L. Kramer, Matthias C. Hoffmann, Ryan N.
Coffee, Craig S. Levin

Enhancing 3D Gamma-Ray Imaging with Through-Wall Radar.............ccoocoeiiiiiiiiiieeeee, 238
H.S. Parrilla, D. C. Ager, M. S. Bandstra, D. O. Berwick, R. J. Cooper, M. Folsom, E. R.
Keydel, A. M. Morgan, B. Mosher, V. Negut

High-Rate Handling Solution for Multiple Channels, FPGA-Based, Time-To-Digital Converters.................. 245
F Garzetti, A. Costa, E. Ronconi, N. Lusardi, N. Corna, G. Bonanno, A. Geraci

High-Resolution Programmable Delay Line IP-Core Based on Digital-To-Time Converter for
FPGAS ettt b ettt h et b et b e h et bt bt bttt b et et bttt be st 250
N. Corna, F. Garzetti, N. Lusardi, A. Costa, E. Ronconi, M. Cattaneo, A. Geraci

Generation of Photon Attenuation Corrected PET from MRI and Uncorrected PET Using Machine
T 4 <SSR 255
Emily Anaya, Jonathan Fisher, Garry Chinn, Craig Levin

Modeling Physics and Electronics to Study the Coincidence Time Resolution of a CZT PET

R. Stanford-Hill, A. Groll, C. S. Levin

Tensor Radiomics: Paradigm for Systematic Incorporation of Multi-Flavoured Radiomics Features.............. 261
Arman Rahmim, Amirhosein Toosi, Mohammad R. Salmanpour, Natalia Dubljevic, Ian
Janzen, Isaac Shiri, Mohamad A. Ramezani, Ren Yuan, Cheryl Ho, Habib Zaidi, Calum
Macaulay, Carlos Uribe, Fereshteh Yousefirizi

Spatial Resolution Enhancement and Hardware Upgrade in XSpectra® Technology..........cccecvevverirecrieiennnnns 265
M. Sammartini, D. Rizzo, P. Distefano, D. Macera, B. Garavelli

PRECISE: A 5Gbps Serialiser for Scientific Detectors in a 180nm CMOS Image Sensor Process.................. 268
Seddik Benhammadi, Nicola Guerrini, Deividas Krukauskas, Andrea Mifsud, lain Sedgwick

Characterisation of the Upgraded MERMAID Prototype, a PET/CT Device for Small Aquatic
AATIIMALS .ottt b e et b e a e st et e e bttt e bbbt e st s et e bt b e h e bt ae e st et et e bt beseeenee 276
Steven Seeger, Hong Phuc Vo, Andreas Bolke, Magdalena Rafecas



Investigation of Different Multiplexing Strategies for Monolithic Detector with Monte Carlo

Simulation and Cramer-Rao LOWer BOUNA ..........oooiiiiiiiiiiiie e 278
Peng Fan, Chenglin Zhu, Junyu Li, Siliang Feng, Chunging Zhao, Xuedong Ou, Shaolei Sun,
Yan Xia

Spatial Optimization for Directional Detectors of y-Rays Using Approximate Simulations...............cceeeeneee. 282

Nadav Ben David, Eran Vax, Max Ghelmanl, Roi Rahin, Shlomit Tarem, Ehud Behar, Aelly
Zeltzer, Alon Osovizky

Low Power Asynchronous Digital Silicon Photomultiplier Based Radiation Detector with On-Chip

Aravind V. N. Jalajakumari, Hanning Mai, John T. Mullins, Richard P. Haigh, Edward
Marsden, Robert K. Henderson

USB 3.0 High-Transfer Rate Time-Tagging Module for High-Performance FPGA-Based Time-To-
D ea LY W 131N ) RS S U 289
C. Muscari Tomajoli, F. Garzetti, N. Corna, E. Ronconi, A. Costa, N. Lusardi, A. Geraci

Comparison of CNN-Based and Transformer-Based Approaches for Sparse-View CT
RECOMSIIUCLION ...ttt ettt b et ea et e e b e s bt e bt e bt eb e e st en e nbesb e e bt sbees b et et enbenbeebeseeenee 293
Changrong Shi, Yongshun Xiao

Titanium Implants for Field Verification in Proton Therapy — an Applicability Test .........ccccevveevierieneennennee. 296
Claus Maximilian Bdcker, Christian Bdumer, Walter Jentzen, Sandra Laura Kazek, Kevin
Kroninger, Fleur Anna Spiecker, Nico Verbeek, Jens Weingarten, Jorg Wulff, Beate
Timmermann

Estimation of Electron Density from Joint Reconstructions of Activity and Attenuation of ToF-PET

Scans for PartiCle TREIAPY ........ccevierieiieie ettt ettt ettt ettt e e s taesseesseenseessesnsesseesseanseenseensennsens 298
Simon Schmidt, Claus Maximilian Bdcker, Christian Bdumer, Maurizio Conti, Walter Jentzen,
Mohammadreza Teimoorisichani, Jorg Wulff, Beate Timmermann

Estimating the Value of TOF-PET Events for Joint Reconstruction of Activity and Attenuation .................... 300
Johan Nuyts, Michel Defrise, Emilie Roncali, Stefan Gundacker, Christian Morel, Dimitris
Visvikis, Paul Lecog

Novel High-Resolution Fully FPGA-Based Detection Setup for High-Transfer Rate Time-Resolved
01 4 0TS 4L OSSP 303
A. Costa, N. Corna, N. Lusardi, F. Garzetti, E. Ronconi, F. Cattaneo, A. Geraci, M. Cautero,
S. Carrato, G. Brajnik, L. Stebel, R. Sergo, G. Cautero

Motion Compensated CT Reconstruction of the Head ............coocvveiiriiiiiiiiicc e 307
Sebastian Wild, Rolf Bippus, Thomas Koehler, Christophe Schiilke, Artyom Tsanda, Frank
Bergner, Michael Grass

The Effect of Reducing CT Dose on Delineation of Organs at Risk in Proton Therapy ..........ccccecevevenrnnnnne. 310
Masoud Elhamiasl, Siri Willems, Georg Schramm, Gilles Defraene, Maarten Lambrecht,
Xavier Geets, Edmond Sterpin, Johan Nuyts

The Barankin Bound for Time Estimation in TOF-PET ..........c..cccoiiiiiiiiiii e 313
Michel Defrise, Johan Nuyts, Emilie Roncali, Carlotta Trigila, Stefan Gundacker, Paul Lecogq

Development of the Quantum-PET DEMONSIIALOL ..........cceevvierrierieieirieiteeiteeteeeeereesreesseereeseessessaeseeesseesseennas 317
Mihael Makek, Tomislav Bokulic, Damir Bosnar, Ana Marija Kozuljevic, Zdenka Kuncic,
Siddharth Parashari, Luka Pavelic, Petar Zugec



A Methodology for Digital ASIC, FPGA and Software Development and Verification.........c..ccccecceeveruenenenn 320
Larry Ruckman, Lorenzo Rota

Constraint-Based Multi-Organ Identification in CT Images Using Unsupervised Learning...........c.ccccccueneeeee. 323
A. Agarwal, A. Chauhan, I. Al-Rwae, P. Tamizharasan, Y. Seo, D. Mitra

X-Ray Fluorescence Compton Imaging Technique Based on a Single-Layer Timepix3 Photon-
COUNTING DIELECTOT ...ttt ettt ettt et e et e e bt e bt e bt e bt emeeeaeesaeesae e st enteenteenseeseeaseeaneenseenseeneas 327
Chuanpeng Wu, Liang Li

Development of a Multi-Layer Silicon Beta-Ray Dosemeter for CANDU Environment...........cccceeevenennnne. 331
Xingzhi Cheng, Ben Dyer, Andrei Hanu, Soo Hyun Byun

Bias Conditioning Of TIBI ATTAYS. .......ceuieiiiieiteeie ettt ettt sttt e teetesaeessee st e teenteeseeeseesseesseenseenees 335
H. Kim, S. O’Neil, L. Cirignano, Y. Ogorodnik, S. Kim, J. F. Christian, M. Squillante, Z. He,
E. Hall, S. Payne, K. Shah

Air Fraction Correction in PET Imaging of Lung Disease — Kernel Determination ...........c.cceceeeeveeienenennnn 341
Francesca Leek, Andrew P. Robinson, Robert M. Moss, Frederick J. Wilson, Brian F. Hutton,
Kris Thielemans

Synthetic Pathology Generation with Near-Pair Cyclic GANs for Object Detectors..........cceeeeeierienienesennens 344
Ethan Tu, Jonathan Burkow, Jeffrey Otjen, Francisco Perez, Joe Junewick, Adam M. Alessio

Experimental Estimation of Gamma and Electron Detection Ratios for Training and Evaluating
Signal Discriminators for Intraoperative ProbDES ...........cccveiiiiirierieieieieeeeeee et 348
Joshua Moo, Paul K Marsden, Andrew J Reader, Kunal Vyas

Deep Learning Denoising for Reduced-Dose Pediatric Tc-DMSA Renal SPECT Images.........ccceovevevieniennene 351
Weibin Fu, Junchi Liu, Yongyi Yang, P. Hendrik Pretorius, Monet Dugan, Frederic Fahey,
Michael A. King

Spatial Resolution and Directional Uniformity of the Portable Fast-Neutron Imager..........c..ccccececvenincncnnen. 354
T. Matsumura, T. Nomura, K. Shiomi

Toward Perfusion Defect Preservation in Deep Learning Denoising for Reduced-Dose Cardiac

SPECT ..ottt b e b s a e bt e a e b e bt a e b e sa e 357
Junchi Liu, Yongyi Yang, Miles N. Wernick, P. Hendrik Pretorius, Clifford Lindsay, Michael A.
King

First-Principle SiPM Characterization to Enable Radiation Detection in Harsh Environments....................... 360

Jacob Fritchie, Ming Fang, Jon Balajthy, Melinda Sweany, Thomas Weber, Angela Di Fulvio

A Supervised Deep Learning Approach for Estimating Image-To-Image Motion ...........cccceerereeneeienenennenn 365
Joshua Schaefferkoetter, Inki Hong, Viadimir Panin, John O. Prior, Maurizio Conti

Emission-Based Attenuation Correction for Small Animal PET/MR Using Conditional Generative
AAVETSATIal NEEWOTKS ...ttt a ettt st e bt bt eae et e b e be et e ebeebeeseeneensenseneeeneee 368
Jonathan Fisher, Josep F. Oliver, Craig S. Levin

Improvement of the Spatial Resolution of a Multi-Pinhole SPECT System with a Deep Learning
IMEERIOM ...ttt sttt sttt st 371
Ryo Shimada, Kazumi Murata, Koichi Ogawa

Resolution Recovery of a Static Multi-Pinhole SPECT System Via PSF Deconvolution on
ProjeCtion DOMAIN. ......couiiuiiiieiiiee ettt ettt et et et e te et e bt st es e eaeen e sae et e ebeeaeebeeneense e enseabesaeeneeneenes 374
Momoka Yamada, Michi Okoshi, Kazumi Murata, Koichi Ogawa



Improving Evaluations of Neutron Induced Gamma Ray Production: Upgrading ENDF, Formatting

P e B AT et 1) e LY, [0 Yo (<) LU 377
Emanuel V. Chimanski, Bret R. Beck, Lee A. Bernstein, David Brown, Roberto Capote,
Godfree Gert, Aaron M. Hurst, Caleb M. Mattoon, Elizabeth A. McCutchan, Christopher
Morse, Gustavo Nobre, Shuya Ota, Andrej Trkov

Development and Preliminary Results of Dual-View Compton Camera Prototype for Prompt
GAMMA IMAGING .....veeeeieiieeiieciiecieeie ettt et et e et este et e beesbeeseesseesseanseenseanseesseaseeseenseensesnsesnsenseanseensennsens 380
Zhiyang Yao, Yongshun Xiao, Heng Deng

Fusing Sparsity with Deep Learning for Rotating Scatter Mask Gamma Imaging ...........cccceeeeeeneiienenennene 383
Yilun Zhu, Clayton D. Scott, Darren E. Holland, George V. Landon, Aaron P. Fjeldsted,
Azaree T. Lintereur

COLUTA: Custom 8-Channel 15-Bit 40-MSPS ADC for the ATLAS Liquid Argon Calorimeter

g R 1 1o 111 SRR 388
Rui Xu, Jaroslav Ban, Sarthak Kalani, Chen-Kai Hsu, Subhajit Ray, Brian Kirby, Gabriel
Matos, Julia Gonski, Andrew Smith, Devanshu Panchal, Michael Unanian, Xiangxing Yang,
Nan Sun, John Parsons, Timothy Andeen, Peter Kinget

GEANT#4 Surface Model for Background Radiation in Complex Environments............ccccocevereeienienenennenne. 390
T. Doughney, J. Gillam, C. Kalnins, A. M. Hooker, D. Marinaro, D. Damas, M. Roberts, N. A
Spooner

Separation of Overlapped Projection Images in Multi-Pinhole SPECT System with a Neural

Kyohei Yamaguchi, Kazumi Murata, Koichi Ogawa

Particle Discrimination for Scintillator Neutron Detectors Using Graph Signal Processing.............cccceenene.. 395
Cai Lin Wang

Charge-Domain Implementation of a Neural Network in an Analog Integrated Circuit ............ccccuereerierennnnee. 400
S. Di Giacomo, B. Pedretti, M. Ronchi, L. Buonanno, M. Carminati, C. Fiorini

Development and Characterization of 3D Printed Radioactive Phantoms for High Resolution PET............... 403
Ezzat Elmoujarkach, Steven Seeger, Nadine Moller, Christian Schmidt, Magdalena Rafecas

Towards an On-Chip Analog Neural Network for Position Sensitivity in Anger Cameras ...........cccceeeruenenne. 405
S. Di Giacomo, B. Pedretti, M. Ronchi, M. Carminati, C. Fiorini

Multilevel Modelling of Parkinson’s Disease Symptom Progression in 1231 FP-CIT SPECT ...........cccceueu.e... 408
Jose Antonio Simén Rodriguez, F. J. Martinez-Murcia, J. Ramirez, D Castillo-Barnes, J. M.
Gorriz

An FPGA Based Sub-Nanosecond Hit Time Measurement Board for the Muon Spectrometer of the

ATLAS Experiment at HL-LHC ........ccccoiiiiiiiiiiei ettt sttt 413
M. Corradi, P. Gkountoumis, E. D. Kyriakis-Bitzaros, 1. Longarini, C. Luci, I. Mesolongitis, F.
Morodei, R. Vari, K. Zachariadou

Characterization of First Prototypes Fabricated in 65nm CMOS Technology for the ALICE Inner
Tracking SYStemM UPGIAAE .......ccueiuieuieiiieiieteet ettt ettt ettt b e et es et et e aesaeebeeseese e e ensesbesaeeseeneenes 415
Isabella Sanna



INFN-Cloud Solution for CYGNO Computational Model ............ccovieiiiiiiiiiiierieieeeeeeeee e 422
F. D. Amaro, M. Antonacci, E. Baracchini, L. Benussi, S. Bianco, C. Capoccia, M. Caponero,
D. S. Cardoso, G. Cavoto, D. Ciangottini, A. Cortez, I. A. Costa, G. D'Imperio, E. Dan'E, G.
Dho, F. Di Giambattista, E. Di Marco, C. Duma, F. lacoangeli, H. P. Lima J'Unior, G. S. P.
Lopes, G. Maccarrone, R. D. P. Mano, M. Marafini, R. R. Marcelo Gregorio, D. J. G.
Marques, G. Mazzitelli, A. G. McLean, A. Messina, C. M. B. Monteiro, R. A. Nobrega, 1. F.
Pains, E. Paoletti, L. Passamonti, S. Pelosi, F. Petrucci, S. Piacentini, D. Piccolo, D.
Pierluigi, D. Pinci, A. Prajapati, F. Renga, A. Rodano, R. J. C. Roque, F. Rosatelli, A. Russo,
G. Saviano, D. Spiga, N. J. C. Spooner, S. Stanlio, R. Tesauro, S. Tomassini, S. Torelli, M.
Tracolli, J. M. F. Dos Santos

Joint Estimation of Activity, Attenuation and Motion in Respiratory-Gated Time-Of-Flight PET .................. 425
Frédéric Jolivet, Ahmadreza Rezaei, Georg Schramm, Klaus Schdfers, Michael Fieseler,
Fernando Boada, Johan Nuyts

Reliability of 3D Pixelated CdZnTe System in the Quantitative Assay of Radioactive Waste: A

DEMONSLIALION «...eveiiiieiieieteie ettt ettt s et a et s et et e s a e n e aeen e eneenen 428
Filippo Gagliardi, David I. Goodman, Edoardo Gorello, Willy Kaye, Egidio Mauro, Marco
Pagliuca

Design of a Radiation-Tolerant Bandgap Voltage Reference for HEP Applications ..........ccccceeeeeerieienenenene 432

Gianluca Traversi, Luigi Gaioni, Rafael Ballabriga, Davide Ceresa, Stefano Michelis

Determination of Energy Resolution for YSO:Ce Detector Modelled with FLUKA Code..........cccccccvuenuennene 435
G. M. Nadeera Hemamali, D. R. Smith, P. R. Hobson

Regularization-Based Restoration of Distorted Spectral Images for Photon-Counting CT..........ccccevurenene. 439
Kazumi Murata, Koichi Ogawa

Experimental Characterization of the RIGEL Sparse Readout ASIC for Soft X-Ray PixDD Detector ........... 442
Irisa Dedolli, Filippo Mele, Francesco Ceraudo, Massimo Gandola, Marco Grassi, Pierluigi
Bellutti, Giacomo Borghi, Riccardo Campana, Michele Caselle, Daniela Cirrincione, Ettore
Del Monte, Yuri Evangelista, Francesco Ficorella, Mauro Fiorini, Antonino Picciotto,
Alexandre Rachevski, Irina Rashevskaya, Ekaterina Trifonova, Gianluigi Zampa, Nicola
Zampa, Nicola Zorzi, Marco Feroci, Andrea Vacchi, Piero Malcovati, Giuseppe Bertuccio

Self-Supervised Reference-Free Penalty Selection for Regularised PET Image Reconstruction..................... 445
Sam Ellis, Andrew J. Reader

Design and Evaluation of a High-Performance Readout for Total-Body PET .........cccccoiiiiiiiiniicece 450
David Sanchez, Andrea Gonzalez-Montoro, Julio Barbera, Karel Diaz, Koldo Vidal, Jose M.
Benlloch, Antonio J. Gonzalez

Development of an MCP-Based Photon Counting Unit for UV SpectroSCopY ......cccevverevererevieeieneeneeneeeeeenes 453
E. Fabbrica, M. Carminati, J. E. Nino, L. Zorzato, M. Uslenghi, M. Fiorini, G. Toso, A. J.
Corso, M. G. Pelizzo, C. Fiorini

Development of a Simultaneous Photon Counting and Energy Integrating Readout ASIC for X-Ray
IMAGING APPIICALIONS. ... .vieuieitieitieiieteeteeteste et eteeteettesteesseeseesseessesseesseesseesseassesssesssesseesseessesssesssesseesseessenssens 457
Xuezhi Wang, Tong Wei, Zhi Deng

Graph Convolutional Network-Based Functional-Structural Sub-Region Framework for Head and
Neck Cancer Prognosis with PET/CT IMAGING ........cceeouiiieiieiieieee ettt s 462
Zidong Zhou, Junyi Peng, Guoyu Lin, Huigin Wu, Wenbing Lv, Lijun Lu



Segmented Silicon Detectors for Nuclear Reactions and Applied Physics: The HELICA Setup..................... 465
D. Dell’Aquila, I. Lombardo, M. Aytekin, S. Barlini, R. Bolzonella, A. Camaiani, G. Casini, C.
Ciampi, M. Cicerchia, M. Cinausero, D. Fabris, C. Frosin, F. Gramegna, G. Mantovani, T.
Marchi, A. Ordine, P. Ottanelli, G. Pasquali, S. Piantelli, L. Redigolo, V. Rigato, M. Russo, L.
Scomparin, A. Stefanini, S. Valdré, G. Verde, M. Vigilante

Neural Networks for Gamma Interaction Positioning in Continuous SPECT Detectors..........cccoecvevverveennenen. 469
Milan Decuyper, Karel Deprez, Pieter Mollet

Prompt Gamma Imaging for Dose Monitoring in Carbon Ion Radiation Therapy: A Simulation

A. Bourkadi Idrissi, A. Missaglia, F. Casamichiela, D. Mazzucconi, G. Borghi, M. Carminati,
S. Agosteo, C. Fiorini

Prior Simulation Test of a Total Body PET Scanner with Multiple Configurations.............cccoecvveverveneenennee. 476
G. Carniizares, S. Jiménez-Serrano, C. Morera, J. Barrio, M. Freire, D. Sanchez, A. Lucero, J.
M. Benlloch, A. J. Gonzalez

Deep Image Prior PET Reconstruction Using a SIRF-Based ODjJeCtiVe.........ccvverieriieriieiieieeiesiesieesie e 479
Imraj Rd. Singh, Riccardo Barbano, Robert Twyman, Zeljko Kereta, Bangti Jin, Simon
Arridge, Kris Thielemans

Development of a Population of Digital Anthropomorphic Phantoms with Simulated Acquisitions

for Use in Deep Learning Improvement of DMSA Quantification and Estimation of Attenuation

Maps from Emission Reconstructions in DMSA Pediatric SPECT Imaging .........ccceceverenenieieneieseee 481
Justin Pijanowski, P. Hendrik Pretorius, Clifford Lindsay, W. Paul Segars, Michael
Ljungberg, Monet Dugan, S. Ted Treves, Xinhua Cao, Frederic Fahey, Yongyi Yang, Michael
A. King

Characterization of Neutron Response from Organic Glass Scintillators...........ccccecveverenieninenceiiencncncnene. 484
Shaun D. Clarke, Oskari Pakari, Ricardo Lopez, Sara A. Pozzi

A Low Noise, Low Frequency Subsystem for Cryogenic SenSing..........cccoveeeeeeieienienieseseeieeeeeeee e e 487
Namit Mishra, Joe Frisch, Jeff Olsen, Dave Brown

Analysis of the Neurological Hallmarks of COVID-19. a Multivariate Approach Using 18F-FDG-

D S A D T 1 - R OTRTTR 490
F Segovia, J. Ramirez, D. Castillo-Barnes, C. Jimenez-Mesa, E. M. Trivifio-Ibdriez, M.
Rashki, B. Marin-Romero, J. C. Romero-Fabrega, M. Gomez-Rio, J. M. Gorriz

CdTe Spectroscopic-Imager Measurements with Bent Crystals for Broad Band Laue Lenses .............c..c....... 493
N. Auricchio, L. Ferro, J. B. Stephen, E. Caroli, E. Virgilli, O. Limousin, M. Moita, Y.
Gutierrez, D. Geoffrey, R. Le Breton, A. Meuris, S. Del Sordo, F. Frontera, P. Rosati, C.
Ferrari, R. Lolli, C. Gargano, S. Squerzanti

Simulation of Charge Collection in a Boron-Coated Straw Detector for Emerging Fuel Cycles..................... 500
Ming Fang, Angela Di Fulvio

Front-End Electronics for Single Photon Detection with Large Arrays of SiPMs in Liquid Argon................. 505
Paolo Carniti, Esteban Cristaldo, Andrea Falcone, Claudio Gotti, Gianluigi Pessina,
Francesco Terranova

Difference Between Dual and Triple Detector in Off-Set Acquisition for SPECT ...........ccceevvevieieiienieennenen. 508
Tomoya Minagawa, Kensuke Hori, Takeyuki Hashimoto



Geometrical Relationship Estimation Between X-Ray Source and Detector for Mobile
TOMOSYITRESIS ...ttt ettt ettt et e et e s bt e bt e bt et e emtesmeeeaeeeae e st enteenteenseeseeeseenseenseenneennas 512
Kensuke Hori, Takahisa Koike, Takeyuki Hashimoto

Segmentation Ability of Pulmonary Nodules Using Deep Learning in Dual-Energy Subtraction
TINIAEES ettt ettt ettt ettt e ettt ettt et e e e h b e ettt e a b e e b teent b e e nbeenabeeanbeenabeeanbeenabeennbeennbaennne 520
Naoki Ohashi, Kensuke Hori, Takahisa Koike, Kiichi Tadano, Takeyuki Hashimoto

Developing a Monolithic Silicon Sensor in a 65nm CMOS Imaging Technology for Future Lepton
(0101116 (S QY (1 € D 1< 101 () USRI 525
A. Simancas, J. Braach, E. Buschmann, A. Chauhan, D. Dannheim, M. Del Rio Viera, K.
Dort, D. Eckstein, F. Feindt, I. M. Gregor, K. Hansen, L. Huth, L. Mendes, B. Mulyanto, D.
Rastorguev, C. Reckleben, S. Ruiz Daza, P. Schiitze, W. Snoeys, S. Spannagel, M. Stanitzki, A.
Velyka, G. Vignola, H. Wennlof

Development of Position-Sensitive Capacitive Frisch-Grid CsPbBr3; Detectors.........ccccvevveviieienieneenieeeeee. 532
A. Kargar, J. F. Christian, A. Bolotnikov, I. R. Pandey, V. Klepov, W. Zhang, M. G. Kanatzidis,
E. Weststrate, M. S. Squillante, M. R. Squillante

Interpretable PET/CT Radiomic Based Prognosis Modeling of NSCLC Recurrent Following

COMPIELE RESECLION. ... ecuviieieitieitieieete ettt ettt e et e et e st e s teebeesbeesbesstesseesseesseessasssesseessaesseessesssesssesseenseensenssens 538
Mehdi Amini, Shayan Mostafaei, Mohamad Poursamimi, Saikat Chatterjee, Zahra Mansouri,
Mehdi Ghorbani, Isaac Shiri, Habib Zaidi

Recent Developments in the MDT Trigger Processor for the ATLAS Level-0 Muon Trigger at the

HLALHC .ottt ettt ettt et et e e bt e bt ea e em e em e b e eeeebe e et eseemtenseaseeseebeebeeneeneantenneneeaneene 541
K. Ntekas

KERBEROS-TAC: A 48-Channel Analog Pulse Processor for X-Ray and Beta Spectroscopy ..........cceeue..... 544
Marco Carminati, Daniele Manfrin, Pietro King, Matteo Gugiatti, Peter Lechner, Carlo
Fiorini

The Demonstrator of the Instrumented Decay Tunnel for the ENUBET Monitored Neutrino Beam .............. 547

Andrea Falcone

PET and CT Information Fusion and Quality Assessment Toward Optimized Radiomic Features
2 3 o1 ) o SO 550
Mehdi Amini, Isaac Shiri, Habib Zaidi

MLAA—Performance for Reconstructing MR Hardware p-Maps from non-TOF and TOF Emission

Nicole Jurjew, Paul Schleyer, David Atkinson, Kris Thielemans

Timing Calibration with Depth of Interaction for the NeuroEXPLORER Brain PET ..........ccccccoviiiiininnnnee. 556
Yusheng Li, Hongdi Li

Pixelated Energy-Dispersive Photon-Counting Detector Calibration with X-Ray Diffraction .............c..c....... 559
Kaichao Liang, Li Zhang, Yuxiang Xing

Sinogram Denoise Based on Fourier Neural OpPerators. .........cceoveruiereeierieniesiesieeie e sie e seee e eeeeee e sneens 563
Charalambos Chrysostomou

Validation of IAEA Electron Beam Data for Radiotherapy and Their Use to Model Total Skin

TETAAIATION ...ttt et ettt b e s bbbt bt et et b e h e bbbt et et ettt beeaeeae 567
Stephane Chauvie, Patrizia Boccacci, Daniele D'Agostino, Monica Gambaro, Filippo Grillo
Ruggieri, Maria Grazia Pia, Paolo Saracco, Piero Schiapparelli



Design of Modular Readout Electronics for Cadmium Zinc Telluride (CZT) PET Imaging of the
PIants RIIZOSPIETE .......ccueeiuiiieiiiieie ettt ettt ettt ettt e st e bt e bt ebe et e s aee e st e saeeteenteeneeeneeaseeaneennes 571
Muhammad Nasir Ullah, Andrew Groll, Derek Innes, Shiva Abbaszadeh, Craig S. Levin

SITH: A 16-Channel ASIC for SiPMs Readout in Hadrontherapy Applications.............ccceeeeervenieerieecreeienenns 575
llenia D’Adda, Sofia Vacondio, Luca Buonanno, Leonardo Nassi, Giacomo Borghi, Marco
Carminati, Carlo Fiorini

A Spectroscopic and Imaging Scintillator-Based Detector for Dose Monitoring in BNCT ...........cccceveeneenee. 579
A. Caracciolo, D. Di Vita, T. Ferri, G. Colombo, G. Borghi, M. Carminati, D. Mazzucconi, S.
Agosteo, S. Altieri, N. Protti, F. Camera, C. Fiorini

Evaluation of Complimentary Rebinning Reconstruction for Off-Center Flat Panel Detector CBCT
TIMAZINE. ¢ttt bbbt b e h e bt bt h et h e bt b e h e et et et b e bbbt et e bt e eaes 583
A. T. Mohd Amin, S. S. Mokri, R. Ahmad, A. A. Abd. Rahni

High Bandwidth GPU-Based Data Acquisition for SPECT ........ccccciiiiiiiiiiiieeeee e 586
Wesley Gohn, Helen Richards, Miesher Rodrigues

Deep Learning-Based Tumour Delineation on Photon-Counting CT Images .........c.cccevevenerenennieiencnennenn 589
Margarete Kattau, Oliver Pickford Scienti, Ben Glocker, Dimitra Darambara

Radiation-Tolerance Testing of FPGA-Based, Self-Reading Hadron Fluence Sensors..........c.ccccceeveieneniennene 593
R. Giordano, G. Tortone, D. Vincenzi, F. Loffredo, M. Quarto, R. Pestotnik, A. Lozar, A. Seljak

A Collimator Study Towards BNCT-SPECT Systems for Dose MONItOring..........c..ccevvervveienienveneeneeeneennes 596
T. Ferri, A. Caracciolo, C. Salvi, G. Borghi, M. Carminati, C. Fiorini

Density Dedicated Deep Learning Model for Mammogram Malignancy Classification .............cccceeeveneennene. 600
Mehdi Amini, Yazdan Salimi, Zahra Mansouri, Hossein Arabi, Isaac Shiri, Habib Zaidi

Initial Evaluation of 4D-PET Dedicated Brain PET ..............oooviiiiiiiiiieee e 603
A. Lucero, S. Jiménez-Serrano, V. llisie, J. Prior, A. J. Gonzalez, J. M. Benlloch

3D Corrections for Position-Sensitive Capacitive Frisch-Grid TIBr Detectors.........c.ccvevvveiieieiieneenieenenen. 606
A. Kargar, A. Bolotnikov, C. A. Brown, G. A. Carini, J. Christian, L. Cirignano, A.
Dellapenna, G. Deptuch, J. Fried, S. Herrmann, H. Kim, G. Pinaroli, M. R. Koslowsky, S.
Miryala, V. Manthena, E. Raguzin, C.-R. Deane, A. L. Miller, M. B. Smith, M. R. Squillante,
M. S. Squillante, A. J. Valente, J. Tower, Y. Ogorodnik, E. Weststrate, K. S. Shah

Direct PET Parametric Imaging Using Deep Image Prior and a Parameter Amplification Strategy................ 612
Xiaotong Hong, Fanghu Wang, Lijun Lu

Radon Transform Adaptation in Compton Reconstruction Imaging .............ccceevvevierieriieiiiecieeienieneesieene e 615
M.-E. Tomazinaki, E. Stiliaris

Multimodal HYPR-Based Denoising for Improving Brain Pattern Analysis ..........ccccevverieiieiinenceneeeeee, 619
Connor W. J. Bevington, Ju-Chieh Kevin Cheng, Rebecca J. Williams, G. Bruce Pike, Vesna
Sossi

Calibration of the SOlar Neutron TRACking (SONTRAC) INStrument.............cceevereerieerieeienienieseeneeeeeennes 622

J. Grant Mitchell, George Suarez, Georgia A. De Nolfo, James Ryan, Alessandro Bruno,
Jeffrey Dumonthier, Jason Legere, Iker Liceaga-Indart, Richard Messner, Teresa Tatoli, Liam
Williams



Inter-Modular Synchronization in a TOF-PET System Using the Natural LY SO Background
14 (o 1o A LSS 626
Qian Dong, Salar Sajedi, Craig S. Levin

Irradiation Testing of HGCROC3: The Front-End Readout ASIC for the CMS High Granularity

CAlOTIIMELET ...ttt ettt h bt a e et e b s bt e bt e bt ea e e st en e b e s bt eb e e bt eb b emten b e beneeebesbeeb e entenbenbenteebesaeenee 629
Elena Vernazza, Florian Beaudette, Olivier Davignon, Christophe De La Taille, Damien
Thienpont

Quantitative CT-Less PET Imaging in the Presence of Prior Attenuation Coefficient Distribution................. 634

Mohammadreza Teimoorisichani, Hasan Sari, Viadimir Panin, Harold Rothfuss, Axel
Rominger, Maurizio Conti

Novel Radiation Hard Detector Using YAG:Ce and LuYAG:Ce Fibers for FRIB Instrumentation................. 637
Olivier Philip, Irina Shestakova, Silvia Sykorova, Petr Kynych, Jindrich Houzvicka, Marco
Cortesi, lan Pegg, Tanja Horn

A Method for PET Attenuation Correction Using Background Radiation in PET/MRI...........cccooeiininnnene. 642
Mohammadreza Teimoorisichani, Hasan Sari, Viladimir Panin, Harold Rothfuss, Axel
Rominger, Paul Schleyer, Josh Schaefferkoetter, Maurizio Conti

Improving Planar Imaging for Semi-Pixelated Scintillation Crystals ............ccooceriiiieiiiiinieeeeeeeee, 645
Fani Nikolopoulou, loanna Kora, Maria Mikeli, Efstathios Stiliaris

Self-Normalization for a 1-Millimeter Resolution Clinical PET System Using Deep Learning...................... 650
Myungheon Chin, Mojtaba Jafaritadi, Andrew B. Franco, Garry Chinn, Derek Innes, Craig S.
Levin

Characteristics of an Endcap Detector that Improves Geometric Efficiency for Imaging Two Or
More Tracers in the Same IMaging SEeSSION ........cceeruirriiiiierietiee ettt et e et eseesreeseeeees 653
Jackson Foster, Garry Chinn, Craig Levin

Deep Learning-Based Limited Angle Tomography for a 1-Millimeter Resolution Dual-Panel
(O] 11N o221 I o D B 1< PSSR 655
Myungheon Chin, Garry Chinn, Derek Innes, Craig S. Levin

Very High Rate X-Ray Photon Counting 2D Detectors with Small Pixels: The SPHIRD Project................... 658
Débora Magalhdes, Pablo Fajardo, Pawel Grybos, Rafal Kleczek, Piotr Kmon, Piotr
Otfinowski, Marie Ruat

Comparison of Three Different Projectors for Cone Beam CT .........cccoeviiriiiiiiiinienieieeeeieeee e 664
Ville-Veikko Wettenhovi, Ari Hietanen, Kati Niinimdki, Vesa Varjonen, Marko Vauhkonen,
Ville Kolehmainen

Material Thickness Reconstructions with X-Ray and Neutron Radiography ...........cceevevviecienienieneeneenennn. 671
Andrew J. Gilbert, Luke A. Campbell, Nikhil Deshmukh, Paul A. Hausladen, Paul B. Rose

Deep Learning Aided Motion Estimation for Dynamic Brain PET ...........cccoociiiiiiiiiiiieeee, 673
Erik Reimers, Ju-Chieh Cheng, Vesna Sossi

A Readout Chip for Spectroscopic X-Ray Imaging in Photon-Counting Pixel Detector ............ccccevuerenennene 675
J. Cai

3D Event Reconstruction in Radiation Detectors Using Convolutional Neural Networks............ccccceeveennnee. 679

Srutarshi Banerjee, Manuel Ballester, Miesher Rodrigues, Alexander Hans Vija, Aggelos K.
Katsaggelos



Data-Driven Motion Correction Strategy for Dynamic Brain PET Using Ultra-Fast List-Mode
RECONSIIUCTION ...ttt sttt et et ettt b e sb e bt et et e s et besbeeue et esaenaenae b eae 682
Ju-Chieh Kevin Cheng, Erik Reimers, Vesna Sossi

Characterization of T1Br Strip Detectors with Waveform Readouts...........c..cccevviivienieriieiiieieciecieceese e 685
Kelsea P. Cronin, Len Cirignano, Hadong Kim, Michael R. Squillante, H. Bradford Barber,
Matthew A. Kupinski, Lars R. Furenlid

Testing and Calibration Methods for Hybrid PMT/SiPM Gamma-Ray Camera Read-Out

] (10 () 0 LT RSO RR 689
Maria Ruiz-Gonzalez, R. Garrett Richards, Kimberly J. Doty, Matthew A. Kupinski, Phillip H.
Kuo, Michael A. King, Lars R. Furenlid

Data Driven Surrogate Signal Extraction for Dynamic PET Using Selective PCA ......c..cccoceveriinicicncnenenn 692
Alexander C. Whitehead, Kuan-Hao Su, Elise C. Emond, Ander Biguri, Maria Machado,
Joanna C. Porter, Helen Garthwaite, Scott D. Wollenweber, Jamie R. McClelland, Kris
Thielemans

Fiber Optic Plates as Light Guides for Flat and Curved Scintillation Detectors ..........c.ccocevvevireecienenenenenne. 696
Kimberly J. Doty, Matthew A. Kupinski, R. Garrett Richards, Maria Ruiz-Gonzalez, Michael
A. King, Phillip H. Kuo, Lars R. Furenlid

Pulse Shape Discrimination of Shielded and Unshielded 22Cf in Organic Glass Scintillators......................... 699
Tessa E. Maurer, Leah. M. Clark, Shaun D. Clarke, Sara A. Pozzi

Measuring the Three-Photon ortho-Positronium Decay in Positron Emission Tomography.............cccveenenee.. 702
Athina Sideri, Efstathios Stiliaris

Study of ASIC Readout Used for Detectors in an MR Compatible, RF-Penetrable TOF-PET Insert............... 705
Qian Dong, Salar Sajedi, Ilaria Sacco, Peter Fischer, Craig S. Levin

PET/CT Motion Correction Exploiting Motion Models Fit on Coarsely Gated Data Applied to

FINELY GAted Data.......coueiiiiiiiitieieeie ettt ettt b e s bt e b et ea et et et s bt b e st ent et et e be e enes 708
Alexander C. Whitehead, Kuan-Hao Su, Scott D. Wollenweber, Jamie R. McClelland, Kris
Thielemans

Compact Design of an FPGA Based Data Acquisition (DAQ) System for an RF-Penetrable TOF-
PET Brain DediCated INSEIT.......c.ecvviiiieieiieiieiteete et ettt ettt esveettesteesteesteesaeesaessaesseesseesseesseessesssesssesseenseennas 712
Qian Dong, Salar Sajedi, Ke Cui, Craig S. Levin

Pseudo-Bayesian DIP Denoising as a Preprocessing Step for Kinetic Modelling in Dynamic PET ................ 715
Alexander C. Whitehead, Kjell Erlandsson, Ander Biguri, Scott D. Wollenweber, Jamie R.
McClelland, Kris Thielemans

Searching for the Absorption Limit on Thermography and Thermal Tomography ..........ccccccevvevverirecreeiennnnns 719
Aristotelis-Nikolaos Rapsomanikis, Efstathios Stiliaris

Investigation of Faraday Cage Materials with Low Eddy Current and High RF Shielding
Performance for PET/MRI APPLCATIONS .....ccueeiuieiiiiiiiieieesieeie ettt ettt sttt sse b e e 723
Qian Dong, Zander Adams, Ronald D. Watkins, Craig S. Levin

Mice PET/CT Dataset Augmentation Using a 3D-Progressive Growing GAN...........cccvevvrecverienieneenieeneennes 726
Jeremy Kim, Jonathan Fisher, Craig S. Levin

ESR-Net: An Efficient Image Super-Resolution Network for SPECT Reconstruction...........cccceeeeveenieenennee. 729
Zongyu Li, Yuni K. Dewaraja, Jeffrey A. Fessler



BAF-Net: Bidirectional Attention-Aware Fluid Pyramid Feature Integrated Multi-Modal Fusion

D[S {0) 4 el (0= T 1 (SRS 734
Huigin Wu, Wenbing Lv, Dongyang Du, Hui Xu, Guoyu Lin, Zidong Zhou, Jianhua Ma, Lijun
Lu

Histoimage-Based Image Segmentation and Application in Organ Motion Detection in TOF PET ................ 738
Hao Zeng, Yue Li, Hancong Xu, Kuo Li, Xunzhen Yu, Yun Dong, Qing Ye, Xiong Wang, Yihuan
Lu

Deep Learning Accelerates Accurate Scatter Correction with Histo-Image in TOF PET/CT System.............. 741
Kuo Li, Liuchun He, Yue Li, Yihuan Lu, Yun Dong, Wuwei Ren, Yang Lv, Hancong Xu

Resolution Recovery by PSF Deconvolution on List Mode MLEM Reconstruction for Dynamic

Cardiac SPECT SYSIEIM ...cuiiiiieitieiieie e etestteste et eteetestte st eseesesssesseesseanseanseenseassesseeseesseensesnsesssenseenseensennsens 744
Yuemeng Feng, William Worstell, Matthew Kupinski, Seyyed Amirreza Hashemi, Sina
Soleymani, Lars R Furenlid, Mark Ottensmeyer, Hamid Sabet

LSO Background Radiation Time Properties Investigation: Toward Data Driven LSO Time
ATLGIIMNENL ... .etiiiieiieie ettt ettt et e et e s ttesteesbeesbeeseesseesseeseesseesseessesssesseesseesseessesseesssanseesseessenssansseseenseensenneas 747
Viadimir Y. Panin, Mehmet Aykac, Mohammadreza Teimoorisichani, Harold Rothfuss

Development of a Multichannel Low-Noise Front-End Readout ASIC for a Silicon Strip Detector
1N X-RaAY DIffTACLOMELETS .......eiitieitieitieie ettt ettt ettt e et e et e saeesae e et et e enteeneeeseeeseenseeseeneeenees 750
0. Xu, L. Sun, T. Gao, J. Wang, W. Gao

An Energy and Time Measurement ASIC for Large Pixel Semiconductor Detectors for
Spectroscopic and IMaging APPLICALIONS. ........c.ecverriereeriieieieeeteetesteesteeseesesaesseesseeseesseessesseesseesseeseesenssens 752
T. Wei, Z. Deng, X. Wang

Preliminary Study of Image Reconstruction for Breast DECT with Limited-Angular-Range Data................. 756
Buxin Chen, Zheng Zhang, Dan Xia, Emil Y. Sidky, Xiaochuan Pan

Role of Neural Network Architectures and Loss Functions in Semantic Segmentation of Medical

TINAEES ettt ettt e h e h e e h et e h bt e bt e e h et e bt e e sab e e s hbeesabeeshteesabeenabeesabeeaee 759
Fereydoon Ghareei Inchehbroun, Ali Nodehi, Abdolvahab Ehsanirad, Mehdi Alibegli,
Hossein Arabi, Habib Zaidi

Deep-Learning Based Super-Resolution for LOw-D0Se CT .......cccoeiiiiiiiiniiieieieeie e 762
Shiwei Zhou, Lifeng Yu, Mingwu Jin

HEXITEC Detector Response to Complex Radiation Fields Applied to Proton Beam Therapy...................... 765
Maria L. Perez-Lara, Jia C. Khong, Ben D. Cline, Andrew Poynter, Matthew D. Wilson,
Robert M. Moss

Deep Learning-Based Attenuation Map Synthesis Using Angular-View Grouped TOF-PET Histo-
TINIAEES ettt ettt ettt ettt ettt et ettt et e e bt e e at e e bt e e a b e et teeanae e nbeeeabeeanbeeenbeeanteesnbeennbeennbeennne 768
Hancong Xu, Yue Li, Gang Yang, Xunzhen Yu, Kuo Li, Hao Zeng, Yun Dong, Yihuan Lu

Position Vector Tracking-Based Backprojection for Compton Camera ..........ccocceveeevienieniieiieeienieneeseeeeeeee. 772
Heng Deng, Zhiyang Yao, Yongshun Xiao

Camera-Based Motion Correction for PET/MR Brain Imaging............cccoeeveveviviinienieniieieeieeeeeeesieesve e 775
Jonathan Fisher, Andrew Groll, Chris C. Kim, Derek Innes, Craig S. Levin

Study of a Dynamically Reconfigurable Data Readout Scheme of a Pixel Readout ASIC for Hybrid
X-Ray IMAGING DETECTOTS .....cueetietieiieiieet et et ettt ete st e st et et e estesseesb e e bt enaeemtesmeeeseaseenseenseenseeseenseenseenseeneas 778
S. Chen, J. Cheng, B. Wang, W. Gao



CRYO: A System-On-Chip for Charge Readout in the nEXO Experiment...........cccccoceverenenencniiencncncnenne. 780
Aldo Pena-Perez, Aseem Gupta, Bojan Markovic, Lorenzo Rota, Dionisio Doering, Mark
Convery, Angelo Dragone

Neutron Gamma Discrimination Performance with Plastic Scintillator According to SNR, Vertical
Resolution and Sampling FIEQUENCY ........c.ccieriieiiieiiiieiieseeie et ete st esteebeesessaessaesseeseessesssesssesseesseessenssens 782
A. Hachem, A. Kanj, Y. Moline, G. Corre, C. Lynde, F. Carrel

Design of a Low Noise and Low Background Charge Sensitive Amplifier for the Readout of

(€15 50010110100 DS (101 (o) ¢ TSR 787
D. Butta, G. Meli, M. Carminati, F. Henkes, M. Willers, S. Mertens, S. Riboldi, G. Ferrari, M.
Castriotta, C. Fiorini

TOF Oftset Monitoring and Correction of PET System Based on NEMA NEC Data ........cccccecevveienicncnnenne. 791
Yifan Wu, Zilin Deng, Yilin Liu, Liuchun He, Hancong Xu, Xunzhen Yu, Yun Dong

The Phase-1 Upgrade of the ATLAS Level-1 Calorimeter Triger.........ccoereruieieieieieniese e 794
Tigran Mkrtchyan

Feasibility Study of Range Verification in Proton Therapy Based on Neutron Information ...........cccccecceueuee. 797
Qiuhui Ma, Dengyun Mu, Ruilin Zhang, Min Gao, Peng Xiao, Xun Chen, Hsiao-Ming Lu,
Qingguo Xie

Passive CMOS Strip Detectors for High Energy Particle Detection ............ccccceeeieiieiienenenesceceeee e 800

Marta Baselga, Jan-Henndrik Arling, Leena Diehl, Ingrid-Maria Gregor, Tomasz Hemperek,
Hannah Jansen, Kevin Alexander Kroeninger, Fabian Lex, Ulrich Parzefall, Arturo Rodriguez
Rodriguez, Surabhi Sharma, Niels Sorgenfrei, Dennis Sperlich, Jens Weingarten

Characterization of a Fiber Optic Radiation Sensor Prototype for Nuclear Dismantling............cccccceeveennnee. 803
D. Dohler, L. Alshut, L. Konig, T. Teichmann, T. Werner, T. Kormoll

Augmented Deep Learning-Based Motion Estimation for Extreme Pose Tracking of Awake
ROGENES ...ttt b et h e a e b et et e bt s bt e bt e st ea et et e bt sbeeb e e st ent et et et e enes 809
Shisheng Zhang, Mehala Balamurali, Andre Kyme

HVCMOS Active Pixel Sensors for Measuring GCR and SEP...........ccoooiiiiiiiiiiiii e 811
E. Papadomanolaki, A. Papangelis, M. Torris, G. Theodoratos, 1. Glikiotis, C. Lambropoulos

Variance of Cone-Beam Pair-Wise Consistency Conditions in Helical CT...........cccoocveviiviieciieciinieniesieeeeee. 814
Mélanie Mouchet, Simon Rit, Jérome Lesaint, Jean Michel Létang

An Active Learning Approach to Deep Learning Glioma Segmentation from Brain MR Images ................... 817
Andrew S. Boehringer, Amirhossein Sanaat, Hossein Arabi, Habib Zaidi

3D Human-Body Modeling for Medical Simulation: Usability and Robustness of Photogrammetry
T 11016 11T 819
Patrizia Boccacci, Manuela Chessa, Marco La lacona

Using Singularity for Geant4-Based Simulations on HPC Infrastructures...........ccceoveviereneneiinieieieseseee 824
Daniele D’Agostino, Gabriela Hoff, Mirko Corosu, Sandra Parlati, Stefano Stalio, Maria
Grazia Pia

An Experimental Device to Investigate Columnar Recombination Models...........cccccerenenenininncniencnennenn 828

K. Irazoqui, P. Filliatre, G. De Izarra, J. Wagemans



Effects of Different Spectroscopic Filtering Techniques on the Noise Produced by Charge-Sensitive
Pre-Amplifiers with Feedback Resistors Characterized by High Distributed Capacitance............cccccevueeneenee. 831
Stefano Capra, Giacomo Secci, Alberto Pullia

First Coupling of AC-LGAD Sensors to @ TiImepix3 CRiIpP.....c.ccccerreeieririniiieiieceeeee et 834
G. Barone, B. Bergmann, D. Boye, P. Burian, G. D’Amen, C. Da Via, G. Giacomini, S.
Pospisil, J. Roloff; E. Rossi, P. Smolyanskiy, A. Tricoli

Machine Learning-Based Overall Survival Prediction in GBM Patients Using MRI Radiomics .................... 838
Ghasem Hajianfar, Atlas Haddadi Avval, Seyyed Ali Hosseini, Mehrdad Oveisi, Isaac Shiri,
Habib Zaidi

Ensemble Learning Using Weighted Convolutional Neural Networks for Parkinson’s Disease...................... 841

D. Castillo-Barnes, R. Garcia-Diaz, J. Merino-Chica, F. Segovia, C. Jimenez-Mesa, J. E.
Arco, J. Ramirez, J. M. Gorriz

Simulated NEMA NU2 Performance of the Ultra-Compact Clinical NeuroLF Brain PET ............c.cceevennie. 845
E. Mikhaylova, M. Jehl, D. Deidda, K. Thielemans, V. Dao, L. Rotondi, M. Ahnen, J. Fischer

Single-Modality Supervised Joint PET-MR Image Reconstruction ............cccceceevevierieneninenenineeienienienenaens 851
Guillaume Corda-D’Incan, Julia A. Schnabel, Andrew J. Reader

Software Compensation for Highly Granular Calorimeters Using Machine Learning............cccceceeuevenenenens 857
J. Rolph, E. Garutti

Validation of IAEA Electron Beam Data for Radiotherapy and Their Use to Model Total Skin

IETAAIALION ...ttt sttt h st e ettt ae st ne e 865
Stephane Chauvie, Patrizia Boccacci, Daniele D Agostino, Monica Gambaro, Filippo Grillo
Ruggieri, Maria Grazia Pia, Paolo Saracco, Piero Schiapparelli

Impact of Attention Modules in Deep Learning-Based Semantic Segmentation: Evaluation for
Liver Lesion Segmentation from CT IMAaES .......cccerueriiririiiirieieieiescreeiceeeete ettt 869
Seyed Reza Seif, Alireza Karimian, Hossein Arabi, Habib Zaidi

A Portable Fully Digital Dosimeter for Pulsed Radiation Fields..........ccccoeiiriiiiiiiiniiieeeeeceeeee, 872
T. Kormoll, D. D. Dohler, J. Koch, V. Petrov, T. Werner

Progression-Free Survival Prediction in Head and Neck Cancer Using Fused PET-CT Radiomics
ANA MAChING LEAIMING ......c.eiiviiiiieiieie ettt ettt ettt ettt eebeestesteesteesseesbeesseessesssessaesseessesssesssesseenseensenssens 875
Atlas Haddadi Avval, Mehdi Amini, Ghasem Hajianfar, Isaac Shiri, Habib Zaidi

Preliminary Design of a Large Solid Angle X-Ray Detector with Backscattering Geometry for
High-Count-Rate APPLICALIONS ....c.eiuieuiiieietietiete ettt sttt ettt e ettt st eae et et e saestesbeeseeseeneensenaeseeeneene 878
G. Ticchi, B. Pedretti, M. Carminati, G. Borghi, N. Zorzi, G. Falkenberg, C. Fiorini

A Novel Compton Camera with an Annular Absorber for Enhancing the Imaging Efficiency in

Regions Immediately Ahead: A Simulation StUAY .......ccccveeierieriieiieie et 881
Ziquan Yuan, Dongyang Xue, Hansen Liu, Hao Yang, Haihao Wang, Jianlang Hua, Jianyong
Jiang

A Novel Context Loss Function Defined on the Feature Maps: Evaluation for Lesion Segmentation
from PET Images Versus Conventional Loss FUNCHONS.........c..ccuiiviiiierieniieiieie et eie e 884
Melika Daraee, Elham Saeedzadeh, Pardis Ghaffarian, Hossein Arabi

Dual-Energy Material Discrimination Using Beam Spectra Obtained from Depth Dose Analysis.................. 887
Mohammad-Saber Azimi, Mahboubeh Sadat Hosseini, Hossein Arabi, Habib Zaidi



A Feasibility Prototype of a Low-Dose Stationary Tomographic Molecular Breast Imaging Camera

Using 3D Position Sensitive CZT DELECTOLS ......eeouieuiriiriieriieiieieeiieetiesteesteesteetesee st et eseeeeeeseesseesseesseeseenees 890
Alexander Cherlin, Andras Wirth, Kjell Erlandsson, lan Baistow, Kris Thielemans, Brian F
Hutton

Development of the Theoretical Relationship Between the Electron Paramagnetic Resonance (EPR)
Intensity and Absorbed D0Se DY AlQNINE...........cccuieiiiieiieiieiieic ettt ste e eve e seeesse e seesseesneas 894
S. A. Hosseini, A. Asadi, H. Arabi, H. Zaidi

Preliminary Deep Learning-Based Low Dose Whole Body PET Denoising Incorporating CT
INTOTIMATION ...ttt sttt et bt e b et e et b sa e bt ettt ae e 897
Zhengyu Peng, Fanwei Zhang, Jingzhang Sun, Yu Du, Ying Wang, Greta. S. P. Mok

Anato-Functional Adaptive Regularisation for Deep Learned MR-Guided PET Reconstruction..................... 899
Guillaume Corda-D’Incan, Julia A. Schnabel, Andrew J. Reader

Dosimetric Comparison of Passive Scattering and Active Scanning Proton Therapy Methods Using
GATE SIMUIALIONS.......etentetititeiertetetest ettt ettt ettt sttt et ettt st ettt st et b et ettt s bt bt st ettt sbe e ebe st et ebesaeneebenaens 903
A. Asadi, A. Akhavanallaf, S. A. Hosseini, H. Arabi, H. Zaidi

Dosimetric Measurements in Hadron Fields Using Radioluminescence of Beryllium Oxide...........cccuenee.e.. 906
P. Kahle, D. D. Déhler, S. Gantz, B. Gebauer, M. J. Van Goethem, E. R. Van Der Graaf, E.
Metzner, J. Pawelke, T. Teichmann, T. Werner, R. Wratil, T. Kormoll

Collaborative Multi-Institutional Prostate Lesion Segmentation from MR Images Using Deep

Federated Learning FrameWOTK...........cc.oiviiiiiiiiiiieiieieeteseesie ettt te b e e seaessaesse e beessessaesseesseenseensenns 911
Isaac Shiri, Eman Showkatian, Reza Mohammadi, Behrooz Razeghi, Soroush Bagheri,
Ghasem Hajianfar, Yazdan Salimi, Mehdi Amini, Mostafa Ghelich Oghli, Sohrab Ferdowsi,
Slava Voloshynovskiy, Habib Zaidi

Automatic Generation of Redundant Configuration in XilinX FPGAS ........ccccceriririieienereeceeee e 914
D. Vincenzi, R. Giordano

Automated Pulmonary Nodule Detection from Different Levels of Low Dose CT Images Using 3D
ConvolUtIoNAl NEEWOTKS....c..eitiiiiiieiiiieteee ettt ettt et sa ettt st e aes 917
Yashar Ahmadyar Razlighi, Alireza Kamali-Asl, Hossein Arabi, Habib Zaidi

Integrated Preclinical PET-OT Employing Monolithic Modules Comounted with Plenoptic
DIBLECLOTS. ..ttt ettt ettt st bt sttt st b e e a e bt ettt sa bbbt ae e b e 920
Luis Pazos Clemens, Jorg Peter

Feasibility Study of an Integrated Prompt Gamma Imaging and PET System for Range Verification

LT S (011030 B I 1T 10T 924
Dengyun Mu, Nicola D’Ascenzo, Qiuhui Ma, Ruilin Zhang, Min Gao, Peng Xiao, Xun Chen,
Qingguo Xie

Shielding Performance Assessment of B203-Bi203-Zno-Li20 Glasses for Gamma Radiation...................... 927

A. Asadi, S. A. Hosseini, H. Arabi, H. Zaidi

Calibration of the Non-Linear Response of the First Ladder of the DSSC Camera with Soft X-Rays

at the EUropean XFEL .........ccoiiiiiiiiii ettt ettt ettt te et e e sb e e b e staesta e beesbeesseersesssesseesseenseessens 930
A. Castoldi, M. Ghisetti, S. Aschauer, L. Striider, K. Hansen, S. Maffessanti, Y. Ovcharenko, D.
Lomidze, M. Porro

PMT System for Prompt Gamma-Ray Measurements During Proton Therapy Treatments............ccccceevuenee. 933
A. Ferndndez Prieto, A. Gallas Torreira, I. Garcia Rivas, F. Hueso-Gonzalez, E. Lemos Cid,
G. Llosa, A. Pazos Alvarez, E. Pérez Trigo, P. Vazquez Regueiro



Time-Of-Flight Based Radiation Detector Using Optical Fiber COMpPIeX .........cccecvevveriieiiieiieeieniesiienieeeeennes 937
S. Lee, W. Xi, C. Zorn, J. E. McKisson, J. McKisson, B. Kross, A. G. Weisenberger

Automated Pulmonary Nodules Detection from CT Images Using Hierarchical YOLO V5s and 3D
Convolutional Neural NetWork CLaSSITIT ........ccovevieirierieininieinieiceniec ettt 940
Yashar Ahmadyar Razlighi, Alireza Kamali-Asl, Hossein Arabi, Habib Zaidi

Monte Carlo Simulation Framework for the Evaluation of PET Detector Designs in Charged

Particle Therapy APPLICALIONS ......ccueeuiiiiiieitieiteee ettt ettt e sttt teeee et e sae e st et e enteenseeseesneenseenneenees 943
Pedro Arce, Natalia Chamorro, Juan Ignacio Lagares, Pedro Rato Mendes, Oscar Vela, Jesus
Marin, Borja Aguilar, Leticia Irazola, Juan Diego Azcona

Joint Region of Interest Detection and Bone Age Estimation from Radiograph of the Hand .......................... 946
Fatemeh Maleki, Alireza Karimian, Seyed Sajad Ashrafi, Hossein Arabi, Habib Zaidi

A Self-Supervised Learning Method for Denoising Dynamic PET Images from List-Mode Data .................. 949
Wenxiang Ding, David Dagan Feng, Qiu Huang

Feasibility Study on Quenching Effect Correction in Organic Scintillator for High-LET Particles................. 951
Masayori Ishikawa, Kentaro Baba, Ryo Ogawara, Tamon Kusumoto, Tsuyoshi. Hamano

Development of a Flexible X-Ray Imager Based on Metal Halide Perovskites...........ccccovererinienieiencnieene 954
S. Di Giacomo, P. Topolovsek, I. P. Goncalves, C. Saliba, A. Petrozza, M. Caironi, C. Fiorini,
M. Carminati

Semiconductor Drift Detector’s Anode Capacitance: Measurement in Operating Conditions and

Applications in Charge REAAOUL...........ccueriiiieiieie ettt et st e st et eenseesseesaesseenseenseennes 958
Giuseppe Bertuccio, Filippo Mele, Massimo Gandola, Mahdi Ahangarianabhari, Daniele
Macera, Jacopo Quercia, Yongbiao Shi

Robust Versus Non-Robust Radiomic Features: Machine Learning Based Models for NSCLC

LymphovasCular INVASION.........cc.eiieiieriieiiiie e eeeste et ete et et e steesteesteesbeesaessaesseesseesseesseessesssenssesssesseensesssessns 961
Seyyed Ali Hosseini, Ghasem Hajianfar, Elahe Hosseini, Stijn Servaes, Pedro Rosa-Neto,
Isaac Shiri, Habib Zaidi

Study of the Readout of AC-LGAD Sensor and ALTIROC Chip AsSembIIes .........ccceoereerienienieiieeeieeneens 964
G. D’Amen, C. De La Taille, G. Giacomini, D. Marchand, M. Morenas, C. Munoz Camacho,
E. Rossi, N. Seguin-Moreau, L. Serin, A. Tricoli, P-K. Wang

Automatic Segmentation of Prostate and Its Anatomical Sub-Regions from MR Images Using a
NOVEL RESUNEE MOTEL ...ttt 969
Qazal Mehrbanpajouh, Alireza Kamali-Asl, Hossein Arabi, Habib Zaidi

Topology-Based Cost Function: A Novel Approach for Organ Delineation in Medical Images with
Deep Learning MEthOS .........coiieriieiiiiiieiiiiesiteieete ettt esteeaestesteesteeteesbeesseessesssesseesseessesssesssesseesseensenssens 972
Reza Karimzadeh, Emad Fatemizadeh, Hossein Arabi, Habib Zaidi

Bias and Temperature Effects on DCR and RTS Fluctuations in 1- And 2-Layer CMOS SPADs ................... 975
L. Ratti, P. Brogi, G. Collazuol, G.-F. Dalla Betta, P. S. Marrocchesi, J. Minga, F. Morsani, L.
Pancheri, G. Torilla, C. Vacchi

A Wireless Probe Based on a Dual-Tier CMOS SPAD Array for Charged Particle Detection......................... 978
J. Minga, P. Brogi, G. Collazuol, G.-F. Dalla Betta, P. S. Marrocchesi, F. Morsani, L.
Pancheri, L. Ratti, G. Torilla, C. Vacchi



End-To-End Fully Automated Cardiac Disease Diagnosis Using SPECT Imaging and Deep

T2 414 SO 982
Ghasem Hajianfar, Maziar Sabouri, Mohammad Javad Yasemi, Nasim Sirjani, Mehdi Amini,
Yazdan Salimi, Soroush Bagheri, Ahmad Bitarafan Rajabi, Mostafa Ghelich Oghli, Isaac
Shiri, Habib Zaidi

A Low-Noise Readout Channel for X-Ray Ptychography Applications.............cceeeverieriieriiesieeienieneesieeneennes 985
P. Lazzaroni, M. Hammer, M. Manghisoni, A. Miceli, L. Ratti, V. Re, G. Torilla

SDD Analog Readout System for the ComPol CubeSat Compton Polarimeter ............cc.ccoeeeeveenveneeieeiennenns 991
L. G. Toscano, G. Deda, G. Di Giovanni, M. Arrigucci, P. King, P. Lechner, M. J. Losekamm,
M. Meier, S. Mertens, M. Willers, M. Carminati, C. Fiorini

SLAC Serial Protocol (SSP) for 1 Gbps ASIC-To-FPGA CommuniCation...........cccecuevererererereeienenenennens 995
Benjamin A. Reese, Larry Ruckman, Ryan Herbst, Dionisio Doering, Lorenzo Rota, Bojoan
Markovic, Maciej Kwiatkowski, Angelo Dragone

A New Demonstrator of Multi-Element Germanium Detector with an Optimized Front-End

ELCIIOMICS ...ttt ettt e b e a e bt et e e b s bt e bt ebeeb e e st en b e bt s bt e bt ebeeb e et et et et b e enee 997
N. Tartoni, S. Chatterji, R. Crook, G. Dennis, F. J. Iguaz, L. Manzanillas, F. Orsini, S.
Pautard, T. Saleem, K. Tavakoli, A. Alborini, L. Bombelli, M. Occhipinti, A. Tocchio

Generative Adversarial-Based Framework for Classification Using Imbalance Data: Application to
Pneumonia Detection in Chest Radiographis ........coeouieiiiiiiiiiiieieeee ettt 1002
Reza Karimzadeh, Melina Bagher, Alireza Khodabakhsh, Hossein Arabi, Habib Zaidi

A Dedicated Neural Network for Automated Segmentation of Prostate Gland from PET Images................. 1005
Zeinab Shirkhani, Alireza Kamali-Asl, Reza Jahangir, Hossein Arabi, Habib Zaidi

CRYO ASIC for Noble Liquid Time Projection Chamber Test Setup and Characterization.......................... 1008
Dionisio Doering, Aldo Pena-Perez, Evan Angelico, Aseem Gupta, Larry Ruckman, Lorenzo
Rota, Bojan Markovic, Julie Segal, Christopher Kenney, Angelo Dragone

Multi-Tracer Deep Learning for PET Head Motion COITECtION ........c.cccueriiriiniereeiieieienienienesieeeeeeeeenee e 1010
Eléonore V. Lieffrig, Tianyi Zeng, Jiazhen Zhang, Xi Fang, Enette Revilla, Yihuan Lu, John A.
Onofrey

Design and Test of the CROCv1 Analog Front-End Processor for the CMS Pixel Readout at the
HLLHC ottt ettt sttt b e bt b e st b e st b et b et be e 1014
L. Gaioni, M. Ambrozas, Y. Kazas, A. Papadopoulos, B. Raciti, D. Ruini

Improved Image Quality in X-Ray Fluorescence Computed Tomography by Combining Dual-

Energy Scatter Correction and High-Sensitivity Multi-Pinhole Collimator............c.ccoooivinienieiieieeeene 1017
Yuta Tsushima, Masahiro Matsuoka, Tenta Sasaya, Naoki Sunaguchi, Hidekazu Kawashima,
Kazuyuki Hyodo, Tetsuya Yuasa, Tsutomu Zeniya

Deep Adaptive Transfer Learning for Site-Specific PET Attenuation and Scatter Correction from
Multi-National/Institutional Datasets ..........c.cccereriririririeiietene ettt ettt 1021
Isaac Shiri, Yazdan Salimi, Mehdi Maghsudi, Ghasem Hajianfar, Esmail Jafari, Rezvan
Samimi, Maziar Khateri, Peyman Sheikhzadeh, Parham Geramifar, Habibollah Dadgar,
Ahmad Bitrafan Rajabi, Majid Assadi, Francois Benard, Carlos Uribe, Arman Rahmim,
Habib Zaidi

Gamma-Ray Spectra from a 3X3 CSPDBI3 AITAY.......cccvviiiiiiieiieie ettt sse s enne 1024
H. Kim, A. Kargar, L. Cirignano, J. F. Christian, V. Klepov, M. G. Kanatzidis, M. R. Squillante



Exploring Advanced Detector Technologies for Muon Radiography Applications............cccecvevverivecueenennnnns 1028
A. Samalan, Y. Assran, C. A. Diaz Escorcia, B. Eimahdy, Y. Hong, G. Prithivraj, C. Rendon,
D. Samuel, M. Tytgat

Real-Time Voxel-Wise Patient-Specific Monte Carlo Dose Reconstruction in Total Body CT Scan
Images Using Deep NeUral NETWOTK ........c.cccuiriiiiiiieiieiesieseese ettt ettt esbeesaestaessaesbeeseessessnessnenns 1036
Yazdan Salimi, Azadeh Akhavanallaf, Zahra Mansouri, Isaac Shiri, Habib Zaidi

Impact of X-Ray Spectra Modeling on Gain and Noise Determination in High-Dynamic Range
DELECTION SYSLEIMS ....euteeiieeiieetieete ettt et et et e st e bt et e e et e teeetesae et e enteemteeneeeseesse e seenseemeesmeesaeesaeanseenseenseensesneens 1039
M. Ghisetti, A. Castoldi

Electrical and Optical Characterizations of the BNL Low Gain Avalanche Detectors..........cc.ccccecvevienenennene 1042
Aref Vakili, Lucio Pancheri, Gabriele Giacomini, Matteo Bregoli, Antonino La Magna, Stefan
Guindon

A Convolutional Neural Network Based Iterative Framework for Plant PET Image Denoising.................... 1044

Weike Chang, Nicola D’Ascenzo, Emanuele Antonecchia, Feng Zhou, Qingguo Xie

Performance and Inter-Comparison of Novel 4n-Optimized Compton Imagers............ccoeevevververirecreenennnnns 1049
Andrew McCann, Patrick R. B. Saull, Audrey M. L. Macleod, Laurel E. Sinclair, Nathan
Murtha

First Simultaneous Acquisition of a Clinical SPECT-MRI Brain INSERT ...........cccoeoviiviiiiinieieeieeieereens 1055

Ashley J. Morahan, Ilenia D’Adda, Kjell Erlandsson, Marco Carminati, Marilena Rega,
Darren Walls, Carlo Fiorini, Brian F. Hutton

A 12-Bit 50 MS/s Hybrid ADC for Waveform Sampling, Data Streaming, and Sparse Readout................... 1058
Soumyajit Mandal, Sandeep Miryala, Grzegorz W. Deptuch, Gabriella A. Carini

Texture-Enhanced Low Dose CT Image Denoising Using Pearson Divergence LoSS ........ccccceveeverveneeennnnn. 1060
Jieun Oh, Kyungsang Kim, Dufan Wu, Quanzheng Li

Augmented Reality Visualization of Radiation Imaging Data.............ccccoviiiiiiiiiiiii e 1062
Oskari Pakari, Ricardo Lopez, Shaun D. Clarke, Sara A. Pozzi

Study of Novel Photodetectors and Electronics to Enhance Coincidence Time Resolution of BGO-
BaSEA PET DEIECLOTS .....eeutetiiiitieiteitetetete sttt ettt st b ettt et b e st b e bt e st e e et e s besbeebeebees s et entenbesbeebeenean 1065
Andrea Gonzalez-Montoro, Shirin Pourashraf, Joshua W Cates, Craig S Levin

The ASTRI Cherenkov Camera: From the Prototype to the Industrial Version for the Mini-Array............... 1068
G. Sottile, P. Sangiorgi, C. Gargano, F. Lo Gerfo, M. Corpora, O. Catalano, D. Impiombato,
D. Mollica, M. Capalbi, T. Mineo, G. Contino, B. Biondo, F. Russo, M. C. Maccarone, G. La
Rosa, S. Giarrusso, G. Leto, A. Grillo, G. Bonanno, G. Romeo, S. Garozzo, D. Marano, V.
Conforti, F. Gianotti, S. Scuderi, G. Pareschi, G. Tosti, A. Abba, A. Cusimano, F. Caponio, C.
Tintori, M. Lippi, F. Vivaldi, G. Marchiori, M. Spinola, A. Colovini, F. Perez, S. Ahmad, J. B.
Cizel, J. Fluery

A Compact Front-End Circuit for a Monolithic Sensor in a 65 nm CMOS Imaging Technology.................. 1073
F Piro, G. Aglieri Rinella, M. Buckland, L. Cecconi, E. Charbon, G. Contin, J. L. A. De Melo,
W. Deng, G. H. Hong, T. Kugathasan, M. Mager, W. Snoeys, M. Suljic

CT-Based Invasiveness Analysis of Lung Pure Ground-Glass Nodules............c.cceeverienieneenieerieneeneeneenns 1076
Jieun Oh, Zhe Piao, Kyungsang Kim, Hyun Jin Cho, Min-Woong Kang



Optimization Study of the Monte-Carlo Simulation Model of a CdZnTe Detector for Gamma

Spectrometry Based Nuclear Waste Drum Characterization .............coeeereeieeieiienienieneeie e 1078
Victor Spielmann, Adrien Sari, Asénath Etilé, Cheick Thiam, Isabelle Espagnon, Eric Barat,
Thomas Dautremer, Frédérick Carrel

Tau PET Image Harmonization Using a Generative Adversarial NetWork ...........ccccevevenenininncenienenenennens 1081
Amirhossein Behzadfar, Tzu-An Song, Cristina Lois Gomez, Kyungsang Kim, Gad Marshall,
Keith Johnson, Joyita Dutta

Fiber Optic Monitoring System Based on Totally Analog Circuitry for Safety Application at CERN........... 1083
V. R. Marrazzo, F. Fienga, L. Sito, N. Beni, Z. Szillasi, M. Riccio, S. Buontempo, A. Irace, G.
Breglio

Ultra-Fast/Low-Dose PET/CT Imaging Using TransfOrmers.............cccveeuerieriereereeie e seeseesieeeeevesevesenens 1086

Mohammad Mashayekhi, Amirhossein Sanaat, Narges Aghakhan Olia, Zahra Khazaei, Arian
Amiramjadi, Habib Zaidi

A Configurable, Low-Power 200 MS/s ASIC for SiPMs Readout for Cherenkov Radiation
A DDLICALIONS. .....eevieiieieeie e ete et et et et e e et e e tteetteste e seesseesseesaesseesseesseessaesseessaesseseessaesseensesssesssesseeseenseessenssens 1089
Andrea Di Salvo, Silvia Tedesco, Angelo Rivetti, Mario Edoardo Bertaina

Fully Automated Multi-Organ Segmentation in CT Images Via Deep Neural Networks............cccceecueeuennenne 1092
Yazdan Salimi, Isaac Shiri, Zahra Mansouri, Habib Zaidi

A Survey of Machine Learning to FPGA Tool-Flows for Instrumentation.............cccceeeverenerenienenenenenne. 1095
Mohammad Mehdi Rahimifar, Charles-étienne Granger, Quentin Wingering, Berthié Gouin-
Ferland, Hamza Ezzaoui Rahali, Audrey Corbeil Therrien

A Novel Attention-Based Neural Network for Automated Lung Lesion Delineation from 4DCT
TINAEES ettt bbbttt s b e ettt e e bt e s bt e ettt s bt e e beesbeeebeeeas 1099
Parisa Talebi, Elham Saeedzadeh, Mohsen Bakhshandeh, Hossein Arabi

Design and Performance Evaluation of a Dynamic Dual-Head Breast PET Scanner Based on LSO
and CZT Detector Modules: A SIMUIALION .......c.oouivieuiriinieiiiieireeeeeee e 1102
Hamid Nezampour, Seyyed Mohammad Motevalli, Amirhossein Sanaat, Habib Zaidi

Materials and Defects Characterization of CdZnTe Sensors Using the Inverse Synthesis Method................. 1105
Manuel Ballester, Srutarshi Banerjee, Miesher Rodrigues, Jaromir Kaspar, Alexander Hans
Vija, Aggelos K. Katsaggelos

Investigating the Feasibility of Using HEXITECMHZ and Fully-Spectral X-Ray Imaging to Detect
and Diagnose Breast Tumours: An in Silico StUAY......c.oeoiiiiiiiiieiieeee e e 1107
Oliver Pickford Scienti, Matthew C. Veale, Matthew D. Wilson, Dimitra G. Darambara

Single-Shot Generative Modelling for *™Tc-Maraciclatide IMaging................cocoeevevereveverereeeeeeeeeeeennans 1110
Robert Cobb, Gary J. R. Cook, Toby Garrood, Andrew J. Reader

High-Resolution and High-Sensitivity Spread Field Imaging to Differentiate Sub-Endocardium and
Sub-Epicardium in Cardiac SPECT — a Preliminary Phantom Study...........cocceeiiiiiiiiiiniieeeceeeen 1114
Zhiping Mu, Richard Palyo, Divyani Goyal, Veronica Sandoval, Zhiqiang Mu, Zhong Tao,
Albert J. Sinusas, Edward J. Miller, Yi-Hwa Liu

Enhancing the Partial Geometrical Breast PET Scanner's Images by Deep Learning...........ccccceevveeveeneennenne. 1118
Hamid Nezampour, Seyyed Mohammad Motevalli, Amirhossein Sanaat, Habib Zaidi

An Adaptive Patch Sampling Scheme for Deep Learning Based PET Image Denoising...........ccccccevvenereneenn. 1121
Jing Wu, Haoyan Tan, Hui Liu, Chi Liu, John A. Onofrey



Non-Quadratic Regularization Parameters Selection for Model-Based Geometrical Distortion

Correction Of MRI TIMAZES. ......oiuieitieiieie ettt ettt ettt et e et este e ee et e e s e eseesneenseenseenneeneeenes
Mahboubeh Sadat Hosseini, Seyed Mahmoud Reza Aghamiri, Ali Fatemi Ardekani, Seyed
Mehdi Bagherimofidi, Mohammad-Saber Azimi, Hossein Arabi, Habib Zaidi

MRI Radiomic Features Harmonization: A Multi-Center Phantom Study ..........cccceevieviinciinienienieece e
Ghasem Hajianfar, Seyyed Ali Hosseini, Mehdi Amini, Isaac Shiri, Habib Zaidi

Photoneutron Detection with Small Organic Glass Scintillators ...........cccverieeriirieiienieieee e
Christopher A. Meert, Abbas J. Jinia, Leah M. Clark, Andrew P. Panter, Christian A. Ivine,
Shaun D. Clarke, Sara A. Pozzi

Digital SiPMs in a 110 nm CMOS Technology with Fast Parallel Counter Architecture............c.ccccvvevenennee.
G. Torilla, S. Giroletti, P. Brogi, G. Collazuol, G.-F. Dalla Betta, P. S. Marrocchesi, J. Minga,
FE. Morsani, L. Pancheri, L. Ratti, C. Vacchi

Long-Length Scintillating Fibers for Nuclear Waste RepOSItOTies .........ccevuiririririeieieieesie e
Luis A. Ocampo Giraldo, Scott J. Thompson, Jay D. Hix, Scott M. Watson, James T. Johnson,
David L. Chichester

Detection of Shielded Actinides Using Active Interrogation and Artificial Intelligence............ccooevevvenerennenn.
Abbas J. Jinia, Tessa E. Maurer, Shaun D. Clarke, Hun-Seok Kim, David D. Wentzloff; Sara A.
Pozzi

Assessment of the Deep Learning-Based Attenuation Correction in the Image Domain for 68Ga-

PSMA PET Imaging Using Artifact-Free Dataset ..........ccveviiierienieiieii ettt sie e e
Masoumeh Dorri Giv, Vahid Reza Dabbagh Kakhki, Nasim Noroozbeigi, Zahra Bakhshi
Golestani, Atena Aghaee, Habibollah Dadgar, Samaneh Mostafapour, Hossein Arabi, Habib
Zaidi

Shielded Californium-252 Measurements Using an Organic Glass Dual Particle Imager ............cccceceeeeeeenee.
Ricardo Lopez, Oskari Pakari, Shaun D. Clarke, Sara A. Pozzi

Evaluation of the Non-Quadratic Model-Based Reconstruction Method for Geometrical Distortion
Correction in MR Imaging Using Pari Head QC Phantom...........c.cceceevveieninininincnceicicencseseeeeeeeeene
Mahboubeh Sadat Hosseini, Seyed Mahmoud Reza Aghamiri, Ali Fatemi Ardekani, Seyed
Mehdi Bagherimofidi, Mohammad-Saber Azimi, Hossein Arabi, Habib Zaidi

Reduced Scanning-Time with a Dual-Injection Protocol for Dynamic Whole-Body PET...........cccccceceene.
Kjell Erlandsson, Fotis Kotasidis, Floris Jansen, Brian F. Hutton, Kris Thielemans

Improving Sensitivity of Silicon Detectors for X-Ray SpectroSCOPY ......eevvereerierienieiieieeiesiieseee e
R. H. Redus, A. C. Huber, P. Bennett, E. Kostamo, P T. Tormd

Semantic Organ Segmentation Using Regression Solutions (Loss Functions) Based on Organ
DISEANCE MAP....c.uieiieiieiieieeie ettt ettt et e e e ste et e esbeesbeesbessaesse e seesseessessaesseesseesseenseesseesseessensseseenseenseeneenees
Hossein Arabi, Habib Zaidi

Feature Importance Estimation Using Gradient Based Method for Multimodal Fused Neural
INEEWOTKS ...ttt ettt et b e et b ettt bt et e b e eae et et et et sttt et ean e enaen
Muneeza Azmat, Adam M. Alessio

Deep Vision Transformers for Prognostic Modeling in COVID-19 Patients Using Large Multi-
Institutional Chest CT Dataset........c.ceeeieriiriririnerieeitet ettt ettt ettt sttt ettt be st sbe bt ebeeae et e e e
Isaac Shiri, Yazdan Salimi, Nasim Sirjani, Atlas Haddadi Aval, Zahra Mansouri, Mehdi
Amini, Abdollah Saberi, Ghasem Hajianfar, Masoumeh Pakbin, Mostafa Ghelich Oghli,
Mehrdad Oveisi, Habib Zaidi



Large-Size LYSO:Ce Crystals for Electromagnetic Calorimetry in Space: Qualification and

Characterisation of the HEPD-02 Energy Detector........ccuveiiiieiieiieieeie et e 1173
A. Lega
Early Detection of Parkinson's Disease Based on Diffusion Tensor Imaging and Deep Learning.................. 1178

Mohammad-Saber Azimi, Mahboubeh Sadat Hosseini, Sara Shahzadeh, Ali Fatemi Ardekani,
Hossein Arabi, Habib Zaidi

Characterization of Halide-Based Perovskites for Application in X- And y-Rays Detectors .........c.ccceeuenee.e. 1182
O. Maslyanchuk, G. Paramasivam, S. Sarisozen, A. Heuer, M. Stolterfoht, D. Neher, N.
Maticiuc, E. Unger, F. Lang

Development of 3D Image Reconstruction Method for Beam Online PET Using Irradiation Log
DIALA ...t 1187
Takashi Yamaguchi

Preliminary Design of a Triggerless Readout System for CDEX-100 HPGe Detector Array ...........ccccceeenee. 1190
Jingjun Wen, Lin Jiang, Xiaowei Guo, Tao Xue, Jianmin Li, Yinong Liu

Effects of Data Corrections on Image Quality for a Brain Dedicated PET Insert for MRI ..........c.ccccceceeienine 1195
A. Groll, J. Fisher, D. Innes, C. S. Levin

2-D Nanoscale Coating for Optimized Light Extraction from Inorganic Scintillators ............ccoceeevieieneeneene. 1198
Stuti Surani, Faruk Logoglu, Patrick E. Albert, Pete E. Lauer, Daniel Holcomb, Douglas E.
Wolfe, Marek Flaska

Characterisation Stress Tests of Low Gain Avalanche Diodes .........c.ccccviiiiiiiiiiiiiiicciieciecec e e 1202
P Azzarello, G. Barone, D. Boye, W. Chen, G. Damen, J. Roloff, G. Giacomini, A. Tricoli, X.
Wu, P. Xie

Contrastive Learning Versus Deformable Data Augmentation in Semantic Organ Segmentation ................. 1207

Hossein Arabi, Habib Zaidi

An Atrtificial Intelligence Representation of Human Knowledge for Lung Nodule Classification ................ 1210
Yongfeng Gao, Marc Pomeroy, Weiguo Cao, Fangfang Han, Zhengrong Liang

Attention-Based Deep Neural Network for Early Detection of Parkinson's Disease Using Diffusion

TENSOT IMAGING .....cvvieeiieiiieiiecieieete ettt et e st et e et e et e e st e ste e se e seessesseessaesseesseesseessesssasssesssenseensesssesseesseensennns 1213
Mohammad-Saber Azimi, Mahboubeh Sadat Hosseini, Sara Shahzadeh, Ali Fatemi Ardekani,
Hossein Arabi, Habib Zaidi

Stacked-SDDs Detection Module for Enhanced Efficiency in the Hard X-Ray Range ..........ccccoceieninennene. 1217
Griseld Deda, Giacomo Borghi, Marco Carminati, Nicola Zorzi, Carlo Fiorini

Graph-Based Analysis of Age-Related Changes in the Functional Regions of the Brain Using
Functional MRIDAta ........c.ccoeiiiiiiiiieiec sttt sttt 1220
Mehran Shabanpour, Hossein Arabi, Habib Zaidi

High Resolution Imaging of Superior Sagittal Lymphatic Vasculature in Dedicated Brain SPECT .............. 1223
Kesava S. Kalluri, Parth Mathur, Sophia Pells, Benjamin Auer, Micaehla May, Paul Segars,
Phillip H Kuo, Lars R Furenlid, Michal A King

Non-Rigid Motion Compensation for Breast CT ..........ccoocveiiiiiiienieiiee et 1226
Mikhail Mikerov, Koen Michielsen, Nikita Moriakov, loannis Sechopoulos



Commissioning Results and Operational Experience of the First Triple-GEM Station of the CMS
1A L1033 5 1< 1 4 DRSSPSR 1228
F Ivone

Supervised Classification of Mean Diffusivity in Substantia Nigra for Parkinson's Disease

DIIAGINOSIS .. vveveeiietiesieeteetteettestteste e seesbeestesseesseesseesseessaassesssessaessaesseasseassesssesssesseesseasseessanssaseesseesseenseansessaenns 1232
Mahboubeh Sadat Hosseini, Mohammad-Saber Azimi, Sara Shahzadeh, Ali Fatemi Ardekani,
Hossein Arabi, Habib Zaidi

Mitigation of Memory Effect in Plastic Scintillator-Based Beta Cells...........ccoiieiiriiiiiiinieieceeeeee 1236
Katherine E. Hansen, Harish B. Bhandari, Raymond Hayden, Oleg Maksimov, Vivek V.
Nagarkar

Charge Transport and Signal Modeling for Sub-Cathode Positioning in a CZT PET System........................ 1242

Caterina Zampa, Andrew Groll, Riley Stanford-Hill, Craig S. Levin

Standardization of Agnostic Learning Techniques in Neuroimaging: A Case Study in EEG......................... 1245
C. Jimenez-Mesa, J. M. Perialver, D. Lopez-Garcia, J. Ramirez, C. Gonzalez-Garcia, F.
Segovia, J. Suckling, M. Ruz, J. M. Gorriz

Physics, Transport Schemes and Empirical Algorithms in the Simulation of Electron Energy

I <] 510y 15 o) o LSRR SRSPRURRORN 1249
Tullio Basaglia, Daniele D'Agostino, Marcos Deros, Gabriela Hoff, Maria Grazia Pia, Paolo
Saracco

A Novel Neural Network for Joint Lesion Segmentation and Confidence Score Generation from
PET IMAEZE ... et etieeiie ettt ettt ettt et e e b e et e e bt e estte e baeenseesabaeenseeenbbeensteensseanseesnsaeensaesnsaeensnanns 1252
Melika Daraee, Elham Saeedzadeh, Pardis Ghaffarian, Hossein Arabi

Cardiac SPECT Radiomic Features Reproducibility: Patient Study ..........ccecoeeiieiinineieeee e 1255
Maziar Sabouri, Ghasem Hajianfar, Mobin Mohebi, Fatemeh Arian, Mohammad Javad
Yasemi, Soroush Bagheri, Ahmad Bitarafan Rajabi, Isaac Shiri, Habib Zaidi

First Animal Scan 0n C-SPECT .....cccoiiiiiiieeee ettt ettt sttt ettt e 1259
Scott D. Metzler, Dale J. Stentz, Poopalasingam Sankar, Lindsay C. Johnson, Cory M.
Tschabrunn, Marie A. Guerraty

Irradiation Setup Quantifying the Fast and Thermal Neutron and Gamma Shares of a Polyethylene
Shielded Americium-Beryllium NEUtron SOUICE..........cciiirieieiiieeiesieeie ettt see e enene 1262
V. Melzer, D. D. Dohler, L. Alshut, M. Sommer, J. Henniger, T. Kormoll

Bayesian Shapelet Learning for Improving the Efficiency of Mobile Radiation Detection Systems............. 1270
Marcus J. Neuer, Elmar Jacobs, Christian Henke

Deep Neural Networks-Based Malignant Breast Lesions Detection and Segmentation from

IMAIMIMOGIAPIY ..veevvieiiieiiieiieeitestesteeteetestesteesseesseesseassesssesseessaessaassesssesssesseesseesseessasssanssesssesseensesssesssesseesennss 1276
Moghadaseh Khaleghi Bizaki, Alireza Vafaei Sadr, Mehdi Amini, Nahid Nafissi, Isaac Shiri,
Habib Zaidi, Reza Reiazi

Neutron-Gamma Discrimination Comparison of Three Organic Scintillators with CFD-Based Pulse
Shape Discrimination MEthod ............ccviiiiiiiiiiiecie ettt et e re e v b e esbeeebestsesaeesaeesnas 1279
Jianxin Zhou, Abdullah Abdulaziz, Yoann Altmann, Angela Di Fulvio

Application of High Density Digitizer System-On-Chip (HDSoC) Prototype for Acquiring Fast

Silicon Photomultiplier STZNALS.........cccvieieiieriieieeie ettt ettt et e et e e e s e sseesseesseenseensesnsesseenseenses 1283
M. Mishra, K. Flood, K. Lauritzen, L. Macchiarulo, I. Mostafanezhad, B. Rotter, G. Uehara,
G. Varner



Model-Based and Data-Driven Calibration of the X-Ray CT Image Based on Proton Radiographies.......... 1286
Chiara Gianoli, Marko Zlatic, Ines Butz, Matthias Wiirl, Katrin Schniirle, Sebastian Meyer,
Jonathan Bortfeldt, Franz S. Englbrecht, Prasannakumar Palaniappan, Marco Riboldi, Katia
Parodi

Inter-Crystal Scatter Processing in NeuroEXPLORER Brain Imager...........cc.ccveevieierienieneenieee e 1289
Suranjana Samanta, Salar Sajedi, Lingzhi Hu, Hongdi Li

Head and Neck Cancer Overall Survival Prognostication Using Dosiomic Features and Random

Survival FOrest AIOTTtRM .........ooiuiiiiiieee ettt ettt et e s b e seeaeeaees 1292
Zahra Mansouri, Yazdan Salimi, Mehdi Amini, Ghasem Hajianfar, Mehrdad Oveisi, Isaac
Shiri, Habib Zaidi

Analysis of Adaptive Multi-Pinhole Aperture Plates for Brain SPECT Imaging ..........ccccocevveveeienicncnenenne. 1295
Micaehla May, Maria Ruiz-Gonzalez, R. Garrett Richards, Michael A. King, Matthew A.
Kupinski, Phillip K. Kuo, Lars R. Furenlid

Performance of Large Area TSV SiPM Array on Fused Silica Tiles .........ccociririeienieieienccceeeeeee e 1297
T Tsang, A. Bolotnikov, H. Chen, M. Chiu, L. Cultrera, A. Dellapenna, S. Gao, G. Giacomini,
1 Kotov, D. Pinelli, V. Radeka, E. Raguzin, T. Rao, S. Rescia, M. Worcester

Development and Characterization of a Cyclic Neutron Activation Analysis System for Detection
of Short-Lived FiSsion Fragments ............ccooiiiiiiieiieeeies ettt et 1299
Chad A. Lani, Bruce D. Pierson, Stephanie M. Lyons, Marek Flaska

The Development of an Argon Light Source for Calibration and Quality Control of Liquid Argon
LZRE DBEECTOTS ...ttt ettt ettt ettt ettt st b e bt e st et et s bt bt e bt e bt es b et et e e bt sbeebeesees b et enbenbesbeebeenean 1302
M. Tosun, B. Bilki, K. K. Sahbaz

Hadron Calorimetry with Extremely Fine Spatial Segmentation ............ccceceiieiierenieiieieeeeee e 1306
B. Bilki, Y. Onel, J. Repond, L. Xia

Systematic Investigation of LED Stimulated Recovery from Radiation-Induced Damage in Optical

IMALETIALS ...ttt b ettt et et st b e e bt bt et et ettt e bbbt st e st et et heshe bt et et e e en 1311
Kutlu K. Sahbaz, Burak Bilki, Haris Dapo, Isik G. Karslioglu, Caglar Kaya, Melike Kaya,
Mehmet Tosun

Unique Signatures from Nuclear-Fuel-Cycle Samples Interrogated with Epithermal Neutrons .................... 1316
N. Grenci, B. Nethercutt, M. Flaska

Image Reconstruction Using DOI Rebinning and Axial Supersampling for the NeuroEXPLORER.............. 1321
Yusheng Li, Hongdi Li

Construction and Testing of Novel Designs of Resistive Plate Chambers ............ccccooceriiiiininieniecieeee 1324
B. Bilki, Y. Onel, J. Repond, K. K. Sahbaz, M. Tosun, L. Xia

Secondary Emission CalOrimMeLrY ........c.ecverieriieiieeieeiesieit et ettt see sttt etesaeseaesseeseesseensessaessnesseesessesnnes 1328
B. Bilki, K. Dilsiz, H. Ogul, Y. Onel, D. Southwick, E. Tiras, J. Wetzel, D. Winn

Event-By-Event 3D Continuous Motion Correction Based on a Data-Driven Motion Estimation

Algorithm for 2Rb Myocardial Perfusion IMaging................ccoceeveueuierieeeeiereeeeeeeseeeeeeeseseseeeeesenenenans 1332
Yu-Jung Tsai, Kathryn Fontaine, Tim Mulnix, lan S. Armstrong, Charles Hayden, Bruce
Spottiswoode, Michael Casey, Chi Liu

A Fully Depleted CMOS Sensor Prototype for HEP Timing Applications............ccceeeveviireenienienieeieeeeeens 1336
Stefano Durando



Comprehensive Motion Correction for Cardiac PET Imaging ...........ccoeverieriieiiiecieeieeiesiee e 1339
Matthew G. Spangler-Bickell, Kuan-Hao Su, Timothy W. Deller, Ronny R. Buechel, Philipp A.
Kaufmann, Valerie Treyer, Floris P. Jansen

A Novel Self-Learning Approach Based on Object Completion Concept: Evaluated for Lesion
Segmentation from MR IMAZES.......c.cccviiiiiiierieieeie ettt et etesteestee e esbeesaesseesseesseesseessesssesssesseesseenses 1342
Hossein Arabi, Habib Zaidi

Experimental and Computational Evaluation of Thickness-Dependent Reflection Coefficients of
Scintillator-Photosensor INETTACES .........cceiiriririiiiiiicrete ettt s 1345
Faruk Logoglu, Patrick E. Albert, Douglas E. Wolfe, Marek Flaska

Prediction Pathological Structure of Computed Tomographic Colonography Polyps Via Machine
T 41 <SSP 1351
Marc J. Pomeroy, Yongfeng Gao, Weiguo Cao, Perry J. Pickhardt, Zhengrong Liang

Photomultiler Tube Energy Calibration for C-SPECT .........cccoiiiiiiiiieiieeeeeee e 1354
Dale Stentz, Poopalasingam Sankar, Lindsay C. Johnson, Scott D. Metzler

Curriculum Learning for Improved Tumor Segmentation in PET Imaging ..........cccecceevvevienieneeieicieneeene 1357
Fereshteh Yousefirizi, Carlos Uribe, Arman Rahmim

Analysis of Inter-Fraction Respiratory Variability Effect on Data-Driven Respiratory Signal
Estimation Methods from CBCT IMAZINE........cceeiriiiieiiriite ettt sttt ee e sae e 1361
A. T. Mohd Amin, S. S. Mokri, R. Ahmad, F. Ismail, A. A. Abd. Rahni

Noise-To-Noise Model Training for Noise Reduction in PET Imaging Using Multiple Image
RECONSIITUCTIONS ...ttt ettt sttt ettt et sa e bt et eae et et e b st bt eaeeanemeennenaeneeenes 1364
Hossein Arabi, Habib Zaidi

Performance Analysis of a Gamma-Ray Spectroscopy System Based on a Large-Size HPGe
Detector Under Extreme Dead-Time SCENATIOS ......cc.coveruiriirtirieienieieniesieeteeiteite et sttt see e e sie e 1367
Cheng Soren, Bruce Pierson, Marek Flaska

The Impact of Additional Sampling on Hot-Spot Contrast for DE-SPECT ..........cceciiiiiiiiiiniiceeee 1371
Scott D. Metzler, Elena M. Zannoni, Poopalasingam Sankar, Chi Liu, Albert J. Sinusas, Ling-
Jian Meng

Model Training in the Transform Domain Versus Spatial Domain for Noise Suppression in Low-
D0SE PET IMAZING ....cuveeiiieiiieieeieeieee ettt ettt ettt et e et e st e st et esteenseessessaesseenseenseensesssesnsesseenseenseensennsens 1375
Hossein Arabi, Habib Zaidi

Investigation of Network Architecture for Multimodal Head-And-Neck Tumor Segmentation .................... 1378
Ye Li, Junyu Chen, Se-In Jang, Kuang Gong, Quanzheng Li

Low-Dose Tau PET Imaging Based on Swin Restormer with Diagonally Scaled Self-Attention.................. 1381
Se-In Jang, Cristina Lois, John Alex Becker, Emma Thibault, Ye Li, Julie C. Price, Georges El
Fakhri, Quanzheng Li, Keith Alan Johnson, Kuang Gong

A Pilot Study of Attenuation Correction for Static and Dynamic '>’N-Ammonia Cardiac PET Using
a Conditional Generative Adversarial NetWork..........ccccoiviiiiiiiininieeeee e 1384
Hao Sun, Fanghu Wang, Yuling Yang, Xiaotong Hong, Weiping Xu, Greta S. P. Mok, Lijun Lu

Influence of Machine Learning and Gamma-Ray Spectral Parameters on Novelty Detection and

A0 E] 1 20 e o7 1 22N o ) USSP 1387
Aaron P. Fjeldsted, Darren E. Holland, George V. Landon, Clayton D. Scott, Yilun Zhu,
Azaree T. Lintereur



Inclusive-Exclusive Model Training Framework to Jointly Perform Semantic Segmentation and
Uncertainty Map EStIMAtioN.........co.oeoiieiiiiiiiei ettt ettt et et st saeesaeesaeenteeneeeneesneens 1391
Hossein Arabi, Habib Zaidi

Al-Assisted 3D Extraction of Organs for Geant4based Radiotherapy Simulation.............cccccvevvevivecrinnennnnns 1394
Akinori Kimura

Confidence Score Estimation in Machine Learning-Based Automated Lesion Segmentation from
PET IMAGES ..eenteetietieie ettt ettt ettt e bt et et s et ea e e es e et e ea e e emteemeeese e s e e st enseemseemeesaeesneanseenseenteensenneens 1398
Hossein Arabi, Habib Zaidi

Development of LuAG:Ce Ceramic Fibers for the RADICAL Detector COncept........c.cooevveeveeeeienienenennens 1401
Chen Hu, Liyuan Zhang, Ren-Yuan Zhu, Anhua Wu, Jiang Li, Liangbi Su

Effects of Random Coincidences on Image Quality for a Preclinical CZT PET System ........c.ccceccvecuveiennne 1403
A. Groll, R. Stanford-Hill, C. S. Levin

Design of Hardware Security Architecture and IP Protection Circuits of a Mixed-Signal Front-End
Readout ASIC for Radiation DEtECLOTS. .......ecuveivieriieiieie ettt ettt te e s sseesse e s enseensessaesneens 1406
T Gao, Q. Xu, L. Sun, W. Gao

Large Diameter Thallium-Based Elpasolite Scintillator Crystals...........ccooerieirieieneneieeeeceeeeese e 1408
R. Hawrami, E. Ariesanti, A. Burger, E. R. Neely, J. Glodo, L. Pandian, C. Ji, D. E. Wolfe, S.
Stepanoff, F. Liang

Study on Radiation Effects of Radiation-Hardened-By-Design Analog and Digital Circuits in a
180-Nm CMOS Multichannel Ramp ADC for Dark Matter Detection.............ccceevveiiecienienienieneeseeee e 1411
W. Jiao, Z. Xu, C. Yu, S. Yang, C. Zhao, Y. Qian, W. Gao

Preliminary Study of Image Reconstruction from Sparse-View Data in Phase-Contrast CT ..........c..cccc....... 1413
Zheng Zhang, Buxin Chen, Dan Xia, Emil Y. Sikdy, Mark Anastasio, Xiaochuan Pan

DB-SPECT, a Fixed-Gantry SPECT Scanner for Dynamic Brain Imaging: Design Concept and
FIESE RESUILS ...ttt ettt ettt et b ettt e bbbt saeeae et enbenaenaeenes 1417

Yuemeng Feng, Amirreza Hashemi, Sina Soleymani, Mark Ottensmeyer, Hamid Sabet

Conceptual Design of a Dual-Panel Dedicated Prostate PET Scanner: A Monte Carlo Simulation

SUAY ..ttt ettt ettt ettt ettt ettt e b e et et e rt e et e e bt e b e eR b e et b e ke e be e b e enbeenaeerteeRe et e enteenseesseesseneereenbeeneas 1420
Abdollah Saberi Manesh, Mehdi Amini, Hossein Arabi, Katayoun Doroud, Crispin Williams,
Habib Zaidi

Truly Scalable Real-Time Coincidence Processor Based on Serial and Parallel Hybrid Architecture............ 1423

Mingyue Cui, Zhixiang Zhao, Huifan Qu, Qiu Huang

Time Residual Estimation Using Artificial Intelligence .........c.eeervveienininininiieciceereeeeeeeeeee e 1426
Deepak Bharkhada, Viadimir Panin

Comparison of Printed Versus Machined Tungsten Pyramidal Collimators...........ccceoererereeieneenienieneneeeene 1429
Lars R. Furenlid, Micaehla May, Matthew A. Kupinski, Yuemeng Feng, William Worstell,
Mark Ottensmeyer, Hamid Sabet

Front-End Electronics Development for a Fine Pitch AC Coupled Double-Sided LilnSe, Strip
DIBLECTOT ... e s 1432
M. A. Benkechkache, J. Gallagher, E. D. Lukosi



Design and Performance Evaluation of Super Pixel Circuits with a Built-In LDO Regulator in a
Pixel Readout ASIC for Hybrid X-Ray Imaging DeteCtors. ........c.eeruieuieierieiieiierieesee e 1436
J. Cheng, S. Chen, C. Yu, B. Wang, W. Gao

Initial System Performance Evaluation of a Second-Generation RF-Penetrable Brain TOF-PET

Insert for Simultaneous PET/MRI........ccooiiiiiiiiie ettt s 1438
Qian Dong, Chen-Ming Chang, Andrew Groll, llaria Sacco, Ronald D. Watkins, Derek Innes,
Zander Adams, Craig S. Levin

Temporal Response of Ultrafast Inorganic Scintillators for Future HEP Applications...........cccceeeevieneennne. 1441
Chen Hu, Liyuan Zhang, Ren-Yuan Zhu

Design of HPSoC — a 10GSa/s Waveform Digitizer for Readout of Dense Sensor Arrays..........ccccceevveennennn. 1443
Luca Macchiarulo, Isar Mostafanezhad, Dean Uehara, Ruthsenne Perron, Christopher Chock

Measurement Results for the High Density Digitizer System on Chip (HDSoC): A Waveform

Digitizer for High Density DeteCtOrs. ... ...c.ueieiiiieiiiieieiiee ettt sttt se et seesbesbe e eneeneas 1445
Luca Macchiarulo, Isar Mostafanezhad, Gary Varner, Kenneth Lauritzen, Kahiwa Hoe,
Gregory Uehara, Dean Uehara, Ruthsenne Perron, Christopher Chock, Charles White

Design and Measurements for the UDC - A 16 Channel Waveform Digitizer with Applications in

Monitoring High Energy Density Plasma Conditions ............ccceerieiieriieienienienieesie e 1447
Luca Macchiarulo, Isar Mostafanezhad, Gregory Uehara, Kahiwa Hoe, Dean Uehara,
Ruthsenne Perron, Christopher Chock

Anatomy-Guided Synthesis of Novel CT Images at Full Hounsfield Range ...........ccccoeevvvenienieniieciieieenens 1449
Arjun Krishna, Ge Wang, Klaus Mueller

A Dual-Head Prompt Gamma Imaging System for Online Monitoring in Proton Therapy ...........cccccoeeuene. 1451
Hongyang Zhang, Bo Zhao, Peng Fan, Shi Wang, Wenzhuo Lu, Zhaoxia Wu, Tianyu Ma,
Yaqiang Liu

Preliminary Design of Bipolar Current Source with High Stability and Low Noise for Driving Coil
OF MAZNELS 1N ACCEIETALOTS .....eeutieeiieiie e eitesttett et et et et e stt et e teesaesaeesseesseenseenseesseessesseeseenseensesnsesnnesseenseenes 1456
Lin Jiang, Jingjun Wen, Tao Xue, Liangjun Wei, Xiaowei Guo, Jianmin Li, Yinong Liu

Design of a Novel Smart Rad-Hard Fast Detection System for Radioactive lon Beam Tagging and

DIAGNOSTICS ...ttt ettt b e bt et e ettt s bt e e bt et e bt e a e e h e e e bt e bt e bt e bt et st sat e ehe e bt ete et enteas 1459
L. Acosta, C. Altana, G. Cardella, A. Castoldi, M. Costa, E. De Filippo, E. Geraci, B. Gnoffo,
C. Maiolino, N. S. Martorana, A. Naggi, A. Pagano, E. V. Pagano, S. Pirrone, G. Politi, F.
Risitano, F. Rizzo, A. D. Russo, P. Russotto, A. Trifiro, M. Trimarchi, S. Tudisco

Effect of Prior Smoothing on the Convergence of Proximal Algorithms for PET and SPECT
J AT T0) 1115 w15 (o) s USROS 1463
Sam Porter, Daniel Deidda, Simon Arridge, Kris Thielemans

SymPET, a Waveform Digitizing "System on Chip" for Ultra-High Resolution TOF PET: Design

Concept and Preliminary STUAIES ........ccvveeveiierieriieii ettt te e te st eteesteenbeesaessaessaesseeseensesnnessnenns 1468
K. Flood, C. Chock, L. Blackberg, Y. Feng, S. Hashemi, L. Macchiarulo, M. Mishra, D.
Thelen, 1. Mostafanezhad, H. Sabet

A Deep-Learning Based Method to Generate Energy-Dependent System Matrices for a 4t View

GAMIMA IMAZET ...ttt b e bt e bt et et e s at e s at e e bt et e ea bt ea b e eateebeenbeebeenbeeneesneesanenne 1471
Rui Wang, Hui Liu, Yifan Hu, An-Kang Hu, Xiongchao Chen, Zhenlei Lyu, Yagiang Liu,
Tianyu Ma



Deep Neural Network Features Repeatability in Magnetic Resonance Images of Glioblastoma

Multiforme: A Test-Retest ANALYSIS. .....ccueeiirieiiiiieit ettt ettt et ee et saee s e e e eteeneeeneesneens 1475
Mohsen Mirahmadi, Eman Showkatian, Ghasem Hajianfar, Atlas Haddadi Avval, Isaac Shiri,
Habib Zaidi

Pixelated Diamond Detector with High Density Waveform Readout for Charged Particle Beam
LANE CRATACTEIIZALION ....eeuveutititieiieitet ettt ettt ettt st b e bt es et et e s b e st e e bt e bt es b e e et e e besbeebeeseest et enbenbesbeebeenean 1478
Benjamin Rotter, Isar Mostafanezhad, K. Flood, C. Chock, L. Macchiarulo

Development of a Peak-To-Charge-Discrimination-Based Depth-Of-Interaction Detector for the
Positron Emission TOMOGIAPIY .......c.ceueeieieieieieeeeie ettt ettt ettt et ese et e e testeebeeseeseeneenaensessesaeseeeneenean 1480
Kento Miyata, Masayori Ishikawa

A Virtual-Pinhole PET Device for Improving Contrast Recovery and Enhancing Lesion
Detectability of a One-Meter-Long PET Scanner: A Simulation Study ..........ccocceveeveveneninienininncncnenene, 1482
Jianlang Hua, Haihao Wang, Yunlai Chen, Jianyong Jiang, Yuan-Chuan Tai

Optimization of Design Parameters of Flat Panel Limited Angle TOF-PET Scanner: A Simulation

M. Orehar, R. Dolenec, G. El Fakhri, D. Gascon, A. Gola, S. Korpar, P. Krizan, G. Razdevsek,
R. Pestotnik

Performance Assessment of a New Digital Readout Electronics for Nuclear Waste Drum

Characterization by PhOtOTISSION . .....c.coouiiiiiiieiei ettt ettt sttt et e e ae e e 1490
Aly Elayeb, Adrien Sari, laroslav Meleshenkovskii, Roberto De Stefano, Alexandre Dabat-
Blondeau, Yoann Moline

Evaluation of Feature Learning Ability of UNet from Different Transforms of List-Mode Data in
TOE PET ..ottt st st st ettt en e st ne e 1492
Li Lv, Gaoyu Chen, Wenxiang Ding, Qiu Huang

Front-End Electronics and Mechanical Developments for the N3G Project .........ccccevereviiiiiinieneneicee, 1494
Stefano Capra, Giacomo Secci, Benedicte Million, Luciano Manara, Mauro Citterio, Simone
Coelli, Davide Desalvador, Daniel Napoli, Walter Raniero, Alberto Pullia

Evaluation of Detector Performances of New Thin Position-Sensitive Scintillation Detectors for
NI SN RACIDI i v:Te1e0) 1= 1<) CRUUTT TSP 1497
T Nakamura, K. Toh, T. Koizumi, R. Kiyanagi, T. Ohhara, M. Ebine, K. Sakasai

Improved Quality of 3-D Compton Images by List-Mode EMTV Reconstruction............cccceceeeeevenienenennens 1499
Tomohiro Ono, Yuto Nagao, Mitsutaka Yamaguchi, Naoki Kawachi, Tsutomu Zeniya

Deep Learning Techniques for Energy Clustering in the CMS Electromagnetic Calorimeter ....................... 1502
Badder Marzocchi, Davide Valsecchi

DSLS-PET: Unsupervised Deep Generative Simulator for Realistic PET Lesions Synthesis............c.cccuc..... 1505
Isaac Shiri, Amirhossein Sanaat, Mehdi Amini, Ghasem Hajianfar, Zahra Mansouri, Abdollah
Saberi, Yazdan Salimi, Habib Zaidi

A Deep Learning Model for Synthesizing Cardiac Rest Images from Stress Images and Conversely........... 1508
Amirhossein Sanaat, Mustafa Arslan, Yazdan Salimi, Isaac Shiri, Habib Zaidi

Nested ADMM for PET Reconstruction with Two Constraints: Deep Image Prior and Non-

Negativity in PrOJECtION SPACE .....eoivieiiiieiieeiiertieit ettt ee st et e st et esteesbessaesseesseenseensesnsesseesseenseansenns 1511
Alexandre Merasli, Tie Liu, Thomas Carlier, Diana Mateus, Maél Millardet, Said Moussaoui,
Simon Stute



Toward a Method of Selecting Robust Heterogencous PET Images Radiomic Features .............cccocvevueenenne. 1514
Emad Alsyed, Rhodri Smith, Lee Bartley, Christopher Marshall, Emiliano Spezi

Evaluation and Simulation of a Sample Pixelated Detector Aimed at Use in Mammography

Application in Synchrotron Medical BEamIINe ..........c..coeeieiirieniiniiiiiceieeeeeeeeeeee e 1517
Mahboubeh Sadat Hosseini, Seyed Mahmoud Reza Aghamiri, Mohammad-Saber Azimi,
Hossein Arabi, Habib Zaidi

Minimizing Power Consumption for Time-Of-Flight PET SiPM Readout ..........cccoooiiiiiiinienieieieeeee 1520
R. Latella, A. J. Gonzalez, José M. Benlloch, P. Lecoq, G. Konstantinou

Real-Time Modeling of the AdaptiSPECT-C Brain Imaging System for Hardware Evaluation,

Acquisition Software Testing, and Adaptation-Rule Development ............ccceevvevierieniieniieienieeieseeieeveeennn 1523
Matthew A. Kupinski, Maria Ruiz-Gonzalez, R. Garrett Richards, Micaehla May, Kimberly
Doty, Michael King, Phillip Kuo, Lars R. Furenlid

Assessment of Gaussian and Multi-Gaussian Kernel Models for the Reconstruction of TOF-PET
Datasets with Event-By-Event Variable Time ReSOIUtION .......cc.cciiiiiiiiiiieieieesece et 1525
Thibaut Merlin, Dimitris Visvikis

The Lunar OutpOst Neutron Spectrometer (LOONS).......ocviiiiiieiiiieiierieeee e 1531
A. Bruno, G. A. De Nolfo, M. Daehn, J. Dumonthier, J. Legere, I. Liceaga-Indart, R. Messner,
J. G. Mitchell, J. M. Ryan, G. Suarez, T. Tatoli, L. Williams

Breast Tumor Genes Subtype Profiling Using MR Image Radiomic Features and Machine Learning
ALGOTTEIIMIS ...ttt e e et e et e et e saeesae e seesbeesseesseessesseesseesseensesssesseessseseenseessenssens 1536
Aazadeh Akhavanallaf, Marziyeh Hoseininezhad, Milad Moradi, Ghasem Hajianfar, Mehrdad
Oveisi, Isaac Shiri, Habib Zaidi

Development of Collision-Detection Methods for a 5-Axis Gamma-Camera Calibration System................ 1539
Matthew A. Kupinski, Owen Anderson, Lars Furenlid, William Worstell, Yuemeng Feng,
Hamid Sabet

Low Dose Brain PET Imaging Using Denoising Diffusion Probabilistic Models.........c.ccoccevererienenicnenenne. 1541

Amirhossein Sanaat, Amin Najafgholizadeh, Hamid Reza Mazandarani, Habib Zaidi

Probabilistic Volumetric Positioning of High Energy Photons in Monolithic Crystals for Positron
Emission TOMOZIAPNY .......oiuiiiiitiiieie ettt ettt st b et s et et e s bt eb e ebeeneenee e e nbesbesaeeneenean 1544
V. Dao, C. Levin, C. Tsoumpas

Implementation of a Virtual Ring for DOI-Based PET Reconstruction for Open-Field Mouse Brain

F E. Enriguez-Mier-Y-Teran, G. Angelis, S. R. Meikle, A. Z. Kyme

Verification Test System for the Atomic Data Libraries Used by Monte Carlo Simulation Codes ................ 1549
Daniele D'Agostino, Maria Grazia Pia, Elisabetta Ronchieri

All-In-One Detectors for Space Application: The Versatile and Compact ArduSiPM Technology................ 1554
Babar Ali, Davide Badoni, Valerio Bocci, Marco Casolino, Giacomo Chiodi, Francesco
lacoangeli, Dario Kubler, Laura Marcelli, Recchia Luigi, Matteo Salvato



Study of Time and Spatial Resolution of Fast Optical Signal in LIME, a Fifty Liters CYGNO
PIrOLOTYPE ..ottt ettt e b e s et e bt e e at e e bt esa bt e bt e e s ab e e bt e e sab e e bt e e sabeeeateesabeenaaees 1559
F. D. Amaro, E. Baracchini, L. Benussi, S. Bianco, C. Capoccia, M. Caponero, D. S. Cardoso,
G. Cavoto, A. Cortez, I. A. Costa, E. Dané, G. Dho, F. Di Giambattista, E. Di Marco, G.
D’Imperio, F. lacoangeli, H. P. Lima, G. S. P. Lopes, G. Maccarrone, R. D. P. Mano, M.
Marafini, D. Marin, R. R. Marcelo Gregorio, G. Mazzitelli, A. G. McLean, A. Messina, C. M.
B. Monteiro, R. A. Nobrega, I. F. Pains, E. Paoletti, L. Passamonti, A. Pelosi, F. Petrucci, S.
Piacentini, D. Piccolo, D. Pierluigi, D. Pinci, A. Prajapati, F. Renga, R. J. C. Roque, F.
Rosatelli, A. Russo, J. M. F. Dos Santos, G. Saviano, N. J. C. Spooner, R. Tesauro, S.
Tomassini, S. Torelli

Development of a Pixelated BaF, Test Bed for Timing AppliCations. ..........cecverueererrieereesieniesieeie e 1563
Dyler A. Jordan, Madison T. Andrews, Christopher R. Johnson, Edward A. McKigney, Sy
Stange, Kai Vetter

A PET Detector Suitable for LOW-D0S€ IMAaGING........cceeoviriirieiieiieiieie et ense e sneens 1568
Andrea Gonzalez-Montoro, Antonio J. Gonzalez

Author Index





