
IEEE Catalog Number: 
ISBN:

CFP16NSS-POD
978-1-5090-1643-3

2016 IEEE Nuclear Science 
Symposium, Medical Imaging 
Conference and Room-Temperature 
Semiconductor Detector Workshop 
(NSS/MIC/RTSD 2016) 

Strasbourg, France 
29 October - 6 November 2016

Pages 1-763 

1/3



Copyright © 2016 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:   CFP16NSS-POD 
ISBN (Print-On-Demand):  978-1-5090-1643-3 
ISBN (Online):   978-1-5090-1642-6 
ISSN:                            1095-7863 

           

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 



TABLE OF CONTENTS 

DEVELOPMENT OF A MR-COMPATIBLE DOI-TOF DETECTOR MODULE FOR PET IMAGING 
SYSTEMS............................................................................................................................................................................................................ 1

Tianpeng Xu ; Qingyang Wei ; Guanghua Gong ; Yaqiang Liu ; Tianyu Ma 
THE EASYPET: A NOVEL CONCEPT FOR AN EDUCATIONAL COST-EFFECTIVE POSITRON EMISSION 
2D SCANNER ..................................................................................................................................................................................................... 4

V. Arosio ; M. Caccia ; I. F. Castro ; P. M. M. Correia ; C. Mattone ; L. M. Moutinho ; R. Santoro ; A. L. M. Silva ; J. F. C. A. 
Veloso 

RHIP, A RADIO-CONTROLLED HIGH-VOLTAGE INSULATED PICOAMMETER ...................................................................... 12
S. Dalla Torre ; B. Gobbo ; S. Levorato ; G. Menon ; F. Tessarotto 

SCINTILLATOR-BASED PHOTON COUNTING DETECTOR: IS IT FEASIBLE?........................................................................... 15
Lisa Bläckberg ; Michael Moebius ; Narjes Moghadam ; Dilber Uzun-Ozsahin ; Eric Mazur ; Georges El Fakhri ; Hamid Sabet 

DEVELOPMENT OF A HIGH-INTENSITY PHOTON-BEAM PROFILE MONITOR ...................................................................... 20
Takatsugu Ishikawa ; Hisako Fujimura ; Ryo Hashimoto ; Yuki Honda ; Takashi Ishida ; Hiroki Kanda ; Satoshi Kido ; Yuji 
Matsumura ; Manabu Miyabe ; Ikuro Nagasawa ; Ken'ichi Nanbu ; Hajime Shimizu ; Koutaku Suzuki ; Ken Takahashi ; Atsushi O. 
Tokiyasu ; Yusuke Tsuchikawa ; Hirohito Yamazaki 

HYBRID WHOLE-BODY DYNAMIC TOF PET IMAGING FOR SIMULTANEOUS ESTIMATION OF 
COMPARTMENTAL AND PATLAK PARAMETRIC MAPS FROM CONTINUOUS BED MOTION DATA ............................... 22

Fotis A. Kotasidis ; Valentina Garibotto ; Habib Zaidi 
DIRECT PARAMETRIC IMAGING OF REVERSIBLE TRACERS USING PARTIAL DYNAMIC DATA ................................... 24

Kyungsang Kim ; Georges El Fakhri ; Quanzheng Li 
18F-FDG:18F-NAF PET/MR MULTI-PARAMETRIC IMAGING WITH KINETICS-BASED BONE 
SEGMENTATION FOR ENHANCED DUAL-TRACER PET QUANTIFICATION ............................................................................ 28

Nicolas A. Karakatsanis ; Ronan Abgral ; Gilles Boeykens ; Marc R. Dweck ; Philip M. Robson ; Maria Giovanna Trivieri ; 
Claudia Calgano ; Charalampos Tsoumpas ; Zahi A. Fayad 

EVALUATION OF ZERO-TE-BASED ATTENUATION CORRECTION METHODS ON PET 
QUANTIFICATION OF PET/MRI HEAD AND NECK LESIONS.......................................................................................................... 33

Keum Sil Lee ; Greg Zaharchuk ; Praveen K. Gulaka ; Craig S. Levin 
JOINT ESTIMATION OF ACTIVITY AND ATTENUATION: APPLICATION TO NON-FDG TOF PET/MR 
CLINICAL DATA............................................................................................................................................................................................ 36

Lishui Cheng ; Sangtae Ahn ; Dattesh Shanbhag ; Hua Qian ; Timothy Deller ; Florian Wiesinger 
MODELLING THE MOTION DEPENDENT POINT SPREAD FUNCTION IN MOTION CORRECTED 
SMALL ANIMAL PET IMAGING ............................................................................................................................................................... 39

Georgios I. Angelis ; John E. Gillam ; Andre Z. Kyme ; Roger R. Fulton ; Steven R. Meikle 
REAL-TIME DATA-DRIVEN RIGID MOTION DETECTION AND CORRECTION FOR BRAIN SCAN WITH 
LISTMODE PET .............................................................................................................................................................................................. 42

Tao Feng ; Defu Yang ; Wentao Zhu ; Yun Dong ; Hongdi Li 
ORTHOCT FOR TUMOR LUNG IRRADIATION: A SIMULATION STUDY..................................................................................... 46

Hugo Simões ; Mariana Alves Barros ; Paulo Crespo 
IMPACT OF TUMOR CONTRAST IN ORTHOGONAL RAY IMAGING: A PROSTATE IRRADIATION 
STUDY............................................................................................................................................................................................................... 51

Ana Luísa Lopes ; Hugo Simões ; Paulo Crespo ; João A. S. Barata ; Joana Lencart ; João A. M. Santos 
DEVELOPMENT OF A SIPM-BASED DETECTION MODULE FOR PROMPT GAMMA IMAGING IN 
PROTON THERAPY ...................................................................................................................................................................................... 56

Giulia Cozzi ; Paolo Busca ; Marco Carminati ; Carlo Fiorini ; Alberto Gola ; Claudio Piemonte ; Veronica Regazzoni 
LARGE-AREA SEGMENTED POLYCRYSTALLINE CVD DIAMOND FOR DOSE MAPPING IN 
ADVANCED RADIOTHERAPY TECHNIQUES ....................................................................................................................................... 60

M. Bruzzi ; A. Baldi ; A. Bartoli ; I. Cupparo ; S. Pallotta ; A. Pasquini ; M. Scaringella ; C. Talamonti 
EMULSION CLOUD CHAMBER: MEASUREMENT OF 12C IONS BEAM FRAGMENTATION AT LARGE 
ANGLE .............................................................................................................................................................................................................. 64

Giovanni De Lellis ; Adele Lauria ; M. Cristina Montesi 
PROMPT GAMMA IMAGING WITH A MULTI-KNIFE-EDGE SLIT COLLIMATOR FOR LARGE FOV 
MONITORING OF SCANNED PROTON PENCIL BEAMS ................................................................................................................... 68

Wenzhuo Lu ; Peng Fan ; Hui Liu ; Zhaoxia Wu ; Shi Wang ; Yaqiang Liu ; Tianyu Ma 
DESIGN OF A HIGH DYNAMIC RANGE INTEGRATED CHARGE TO DIGITAL CONVERTER FOR 
ONLINE DOSIMETRY IN RADIOTHERAPY ........................................................................................................................................... 72

L. Gallin-Martel ; O. Rossetto ; Y. Arnoud ; B. Boyer ; R. Delorme ; R. Fabbro ; M L. Gallin-Martel ; O. Guillaudin ; A. Pélissier
LARGE AREA POLYCRYSTALLINE DIAMOND DETECTORS FOR ONLINE HADRON THERAPY BEAM 
TAGGING APPLICATIONS ......................................................................................................................................................................... 77

M. L. Gallin-Martel ; A. Bes ; A. Boukhémiri ; G. Bosson ; J. Collot ; D. Dauvergne ; M. Fontana ; L. Gallin-Martel ; A. Gorecki ; 
J. Y. Hostachy ; J. Krimmer ; A. Lacoste ; S. Marcatili ; J. Morse ; J. F. Muraz ; F. E. Rarbi ; O. Rossetto ; M. Salomé ; E. Testa ; 
M. Yamouni 

TIMING PERFORMANCE OF WIDE SCINTILLATOR CRYSTAL ELEMENTS FOR SUPER-RESOLUTION 
CLINICAL PET ............................................................................................................................................................................................... 82

J. W. Cates ; G. Chinn ; C. S. Levin 



TIMING PERFORMANCE OF TWO PET DETECTOR DESIGNS CAPABLE OF TIME-OF-FLIGHT AND 
DEPTH-OF-INTERACTION MEASUREMENT: PHOSWICH AND OFFSET CRYSTAL LAYERS............................................... 85

Chen-Ming Chang ; Craig S. Levin 
MONDO: A NEUTRON TRACKER FOR PARTICLE THERAPY SECONDARY EMISSION 
MEASUREMENTS .......................................................................................................................................................................................... 88

L. Gasparini ; R. Mirabelli ; V. Patera ; D. Pinci ; A. Sarti ; A. Sciubba ; E. Spiriti ; D. Stoppa ; M. Marafini 
COMPARISON OF COLUMNAR AND PIXELATED SCINTILLATORS FOR SMALL FIELD OF VIEW 
HYBRID GAMMA CAMERA IMAGING ................................................................................................................................................... 91

Layal K. Jambi ; John E. Lees ; Sarah L. Bugby ; Bahadar S. Bhatia ; Mohammed S. Alqahtani ; Numan S. Dawood ; Aik H. Ng ; 
Alan C. Perkins 

RESPONSE FUNCTION ESTIMATION FOR THE XCOUNTER FLITE X1 PHOTON COUNTING 
DETECTOR USING MONTE CARLO METHOD..................................................................................................................................... 95

Xiaofei Xu ; Li Zhang ; Dufan Wu ; Sen Wang 
3D POSITIONING AND READOUT CHANNEL NUMBER COMPRESSION METHODS FOR MONOLITHIC 
PET DETECTOR ............................................................................................................................................................................................. 99

Peng Fan ; Tianpeng Xu ; Zhenlei Lyu ; Shi Wang ; Yaqiang Liu ; Tianyu Ma 
LIGHT RESPONSE ESTIMATION AND GAMMA EVENTS RECONSTRUCTION IN GAMMA-DETECTORS 
BASED ON CONTINUOUS SCINTILLATORS AND SIPMS ................................................................................................................103

M. Occhipinti ; P. Busca ; C. Fiorini 
PHOTON INTERACTION POSITION-DEPENDENT TIME WALK MEASUREMENT FOR THE PET 
DETECTORS WITH A ONTINUOUS CRYSTAL COUPLED TO A MULTI-ANODE PMT ...........................................................107

Yong Xiao ; Yonggang Wang ; Xinyi Cheng 
STATISTICAL ANALYSIS OF TIME RESOLUTION OF THE J-PET SCANNER...........................................................................110

Lech Raczynski ; Wojciech Wislicki ; Pawel Kowalski ; Wojciech Krzemien ; Dominika Alfs ; Tomasz Bednarski ; Piotr Bialas ; 
Catalina Curceanu ; Eryk Czerwinski ; Kamil Dulski ; Aleksander Gajos ; Bartosz Glowacz ; Marek Gorgol ; Beatrix Hiesmayr ; 
Bozena Jasinska ; Daria Kaminska ; Grzegorz Korcyl ; Tomasz Kozik ; Nikodem Krawczyk ; Ewelina Kubicz ; Muhsin Mohammed 
; Monika Pawlik-Niedzwiecka ; Szymon Niedzwiecki ; Marek Palka ; Zbigniew Rudy ; Oleksandr Rundel ; Neha Gupta Sharma ; 
Michal Silarski ; Jerzy Smyrski ; Adam Strzelecki ; Anna Wieczorek ; Bozena Zgardzinska ; Marcin Zielinski ; Pawel Moskal 

PERFORMANCE TESTS OF TOF PET DETECTORS WITH A STRIP-LINE BASED READOUT ..............................................114
Heejong Kim ; Yuexuan Hua ; Daoming Xi ; Qingguo Xie ; Neville Eclov ; Chin-Tu Chen ; Chien-Min Kao 

A ~0.7 MM SPATIAL RESOLUTION ALL-DIGITAL ANIMAL PET SYSTEM USING IMPROVED TRANS-
PET DETECTORS.........................................................................................................................................................................................117

Tong Liu ; Ming Niu ; Shuguo Gu ; Peng Xiao ; Qingguo Xie 
FIRMWARE ARCHITECTURE OF THE DATA ACQUISITION SYSTEM FOR THE LABPET II MOUSE 
SCANNER .......................................................................................................................................................................................................120

Larissa Njejimana ; Louis Arpin ; Christian Thibaudeau ; Nadia Jürgensen ; Haithem Bouziri ; Marc-André Tétrault ; Nicolas 
Viscogliosi ; Caroline Paulin ; Roger Lecomte ; Réjean Fontaine 

A NOVEL GENERIC ORGAN-PET FOR SMALL ANIMAL ORGANS AND TISSUES...................................................................123
Levent Sensoy ; John J. Sunderland 

3-D POSITION SENSITIVE CZT PET SYSTEM: CURRENT STATUS ..............................................................................................125
Shiva Abbaszadeh ; Craig S. Levin 

COMPACT, MR COMPATIBLE SIPM SMALL ANIMAL PET DOI DETECTOR...........................................................................127
R. Chil ; G. Konstantinou ; M. Desco ; J. J Vaquero 

IMIC — NEEDLE-SHAPED LOW-POWER MONOLITHIC ACTIVE PIXEL SENSOR FOR MOLECULAR 
NEUROIMAGING ON AWAKE AND FREELY MOVING RATS .......................................................................................................129

Julian Heymes ; Luis Ammour ; Matthieu Bautista ; Grégory Bertolone ; Andrei Dorokhov ; Sylvain Fieux ; Fabrice Gensolen ; 
Matthieu Goffe ; Fadoua Guezzi-Messaoud ; Christine Hu-guo ; Maciej Kachel ; Françoise Lefèbvre ; Frédéric Pain ; Patrick 
Pangaud ; Laurent Pinot ; Marc Winter ; Pascale Gisquet-Verrier ; Philippe Lanièce ; Christian Morel ; Marc-Antoine Verdier ; 
Luc Zimmer ; Jerome Baudot 

DOES ENERGY NON-LINEARITY AFFECT NOISE ESTIMATES FROM MONTE CARLO SIMULATIONS 
OF X-RAY IMAGING DETECTORS?.......................................................................................................................................................133

Aldo Badano 
SENSITIVITY AND SPATIAL RESOLUTION SIMULATION OF A PET-COMPTON INSERT IMAGING 
SYSTEM ..........................................................................................................................................................................................................136

Eiji Yoshida ; Hideaki Tashima ; Craig S. Levin ; Katia Parodi ; Taiga Yamaya 
A COMPTON CAMERA PROTOTYPE SIMULATION STUDY: CAMERA PERFORMANCE AND FIRST 
TESTS OF RANGE MONITORING CAPABILITIES .............................................................................................................................138

I. I. Valencia Lozano ; G. Dedes ; S. Aldawood ; S. Liprandi ; A. Miani ; A. Zoglauer ; K. Lauber ; P. G. Thirolf ; K. Parodi 
AN ANTHROPOMORPHIC PHANTOM FOR ADVANCED IMAGE PROCESSING OF REALISTIC 18F-FDG 
PET-CT ONCOLOGICAL STUDIES .........................................................................................................................................................143

Francesca Gallivanone ; Matteo Interlenghi ; Daniela D'Ambrosio ; Daniele Fantinato ; Luca Alberizzi ; Giuseppe Trifirò ; 
Isabella Castiglioni 

GAMSIM — A WINDOWS-BASED SIMULATION TOOL FOR GAMMA-RAY DETECTOR DEVELOPMENT .....................150
A. H. Walenta ; A. B. Brill ; T. Çonka-Nurdan ; I. Fleck ; L. R. Furenlid ; T. E. Peterson 

SIMULATING FUNCTIONAL BRAIN IMAGES IN ALZHEIMER'S DISEASE ...............................................................................158
U. Vidal-Sanz ; F. J. Martínez-Murcia ; J. M. Górriz ; J. Ramírez ; I. A. Illán ; F. Segovia ; D. Salas-González 

IMAGING DEVICE FUNCTIONS IN PTSIM FOR IRRADIATION FIELD RECONSTRUCTION IN 
PARTICLE THERAPY.................................................................................................................................................................................162

T. Aso ; K. Mastushita ; T. Nishio ; S. Kabuki ; T. Sasaki ; R. Benii 



MRI BRAIN SEGMENTATION USING HIDDEN MARKOV RANDOM FIELDS WITH ALPHA-STABLE 
DISTRIBUTIONS ..........................................................................................................................................................................................165

I. Peis ; I. A. Illán ; F. J. Martínez-Murcia ; F. Segovia ; J. M. Górriz ; J. Ramírez ; E. W. Lang ; D. Salas-Gonzalez 
SUB-REGIONAL PATTERN ANALYSIS OF HETEROGENEOUS PET TRACER DISTRIBUTION 
EMPLOYED FOR DISEASE ASSESSMENT............................................................................................................................................168

Ivan S. Klyuzhin ; Jessie Fu ; Nikolay Shenkov ; Arman Rahmim ; Vesna Sossi 
SIMULTANEOUS SPATIOTEMPORAL TRACKING OF MULTIPLE POSITRON SOURCES USING 
SPECTRAL CLUSTERING .........................................................................................................................................................................171

Hongquan Li ; Guillem Pratx 
OPTIMIZING 4D-PET/CT IMAGING FOR HETEROGENEITY QUANTIFICATION BY TEXTURE 
FEATURES .....................................................................................................................................................................................................174

M. Carles ; I. Torres-Espallardo ; U. Nestle ; L. Martí-Bonmatí 
DATA DRIVEN RESPIRATORY SIGNAL DETECTION IN PET TAKING ADVANTAGE OF TIME-OF-
FLIGHT DATA ..............................................................................................................................................................................................176

Ottavia Bertolli ; Simon Arridge ; Charles W Stearns ; Scott D Wollenweber ; Brian F Hutton ; Kris Thielemans 
NOISE SUPPRESSION FOR CEREBRAL PERFUSION CT VIA INTRINSIC TENSOR SPARSITY 
REGULARIZATION: INITIAL STUDY....................................................................................................................................................179

Dong Zeng ; Qi Xie ; Zhaoying Bian ; Deyu Meng ; Jing Huang ; Zongben Xu ; Zhengrong Liang ; Wufan Chen ; Jianhua Ma 
ENHANCED WIENER FILTER FOR DESPLECKING ULTRA-SOUND IMAGES .........................................................................183

Fabio Baselice ; Giampaolo Ferraioli ; Vito Pascazio ; Gilda Schirinzi 
ACCURACY OF PET PARTIAL VOLUME CORRECTION IN TRACER UPTAKE MEASUREMENTS WITH 
SIX ISOTOPES ..............................................................................................................................................................................................186

James J. Hamill ; Therese Sjoholm ; David Townsend ; Maurizio Conti 
AN AUTOMATIC SEGMENTATION METHOD FOR THE MEASUREMENT OF THE FUNCTIONAL 
VOLUME OF ONCOLOGICAL LESIONS ON MR ADC MAPS ..........................................................................................................188

Francesca Gallivanone ; Marta Maria Panzeri ; Carla Canevari ; Interlenghi Matteo ; Claudio Losio ; Luca Gianolli ; Francesco 
De Cobelli ; Castiglioni Isabella 

A CONSTRAINED FEATURE-BASED CARDIAC MOTION ESTIMATION METHOD FOR CARDIAC PET ..........................193
Jizhe Wang ; Tao Feng ; Jingyan Xu ; Benjamin M. W. Tsui 

CONTRAST-ORIENTED SEED BASED AUTOMATIC SEGMENTATION ALGORITHM: MINIMIZING 
EFFECT OF LESION HETEROGENEITY ON ALGORITHM RESPONSE ......................................................................................198

M. Carles ; T. Fechter ; U. Nestle ; A. Schaefer 
PETRA: A WEB-BASED SYSTEM SUPPORTING COMPUTER AIDED DIAGNOSIS OF ALZHEIMER'S 
DISEASE .........................................................................................................................................................................................................200

F. Segovia ; I. A. Illán ; D. Salas-Gonzalez ; F. J. Martínez-Murcia ; A. Ortiz ; J. M. Górriz ; J. Ramírez 
QUANTILE-BASED CLASSIFICATION OF ALZHEIMER'S DISEASE, FRONTOTEMPORAL DEMENTIA 
AND ASYMPTOMATIC CONTROLS FROM SPECT DATA ...............................................................................................................204

Dieter Geller ; Günther Platsch ; Johannes Kornhuber ; Torsten Kuwert ; Dont Merhof 
JOINT AMPLITUDE AND TIMING ESTIMATION FOR SCINTILLATION PULSES IN GPU ....................................................209

Maria Ruiz-Gonzalez ; Luca Caucci ; Lars R. Furenlid 
A HIGH PERFORMANCE DAQ SYSTEM FOR A FREE HAND SMALL-FIELD -CAMERA .....................................................212

Maria Zioga ; Maria Mikeli ; Aristotelis-Nikolaos Rapsomanikis ; Efstathios Stiliaris 
CHARACTERIZATION OF A PET PROTOTYPE BASED ON MONOLITHIC DETECTORS .....................................................216

Jesús Marín ; Miguel Ángel Morcillo ; Javier Navarrete ; Juan Carlos Oller ; Marta Oteo ; José Manuel Pérez ; Pedro Rato 
Mendes ; Luciano Romero ; Iciar Sarasola ; Oscar Vela 

INSERT PROJECT: FIRST RESULTS OF A MR COMPATIBLE PRECLINICAL SPECT BASED ON SIPM 
PHOTODETECTORS ...................................................................................................................................................................................219

M. Occhipinti ; P. Busca ; M. Carminati ; C. Fiorini ; G. L. Montagnani ; K. Nagy ; G. Legradi ; T. Bukki ; Z. Nyitrai ; Z. Papp ; 
A. Nagy ; A. Kuehne ; T. Niendorf ; C. Piemonte 

PCA-BASED APPROACH FOR INHOMOGENEOUS PSF ESTIMATION AND PARTIAL VOLUME 
CORRECTION IN PET ................................................................................................................................................................................223

Zacharie Irace ; Anthonin Reilhac ; Bruno Mendez de Vigo ; Hadj Batatia ; Nicolas Costes 
PLANE-DEPENDENT ML SCATTER SCALING: 3D EXTENSION OF THE 2D SIMULATED SINGLE 
SCATTER ESTIMATE .................................................................................................................................................................................226

Ahmadreza Rezaei ; Koen Salvo ; Vladimir Panin ; Thomas Koesters ; Michael Casey ; Fernando Boada ; Michel Defrise ; Johan 
Nuyts 

USE OF THE OPENPET DATA ACQUISITION FOR A STRIP-LINE READOUT TOF PET DETECTOR.................................229
Heejong Kim ; Woon-Seng Choong ; Yuexuan Hua ; Daoming Xi ; Qingguo Xie ; Neville Eclov ; Faisal Abu-Nimeh ; Chin-Tu 
Chen ; Chien-Min Kao 

EVALUATION OF THE IMAGING PERFORMANCE OF CONTINUOUS DETECTORS ETCHED WITH 
LASER INDUCED OPTICAL BARRIERS ................................................................................................................................................232

Joseph V. Panetta ; Suleman Surti ; Bipin Singh ; Joel S. Karp 
TIME-OVER-THRESHOLD FOR PULSE SHAPE DISCRIMINATION IN A TIME-OF-FLIGHT/DEPTH OF 
INTERACTION PHOSWICH PET DETECTOR .....................................................................................................................................236

Chen-Ming Chang ; Joshua W. Cates ; Craig S. Levin 
A NEW FOUR-LAYERED DOI DETECTOR WITH QUADRISECTED TOP LAYER CRYSTALS ..............................................239

Genki Hirumi ; Eiji Yoshida ; Hideaki Tashima ; Fumihiko Nishikido ; Munetaka Nitta ; Hideaki Haneishi ; Taiga Yamaya 
DIRECT EM RECONSTRUCTION OF PARAMETRIC IMAGES FROM LIST-MODE BRAIN PET USING A 
NOVEL MODEL BASED ON LOGAN GRAPHICAL ANALYSIS .......................................................................................................241

Jean-Dominique Gallezot ; Mary K Germino ; Richard E Carson 



MULTI-PARAMETRIC MR-GUIDED PET IMAGE RECONSTRUCTION.......................................................................................245
Abolfazl Mehranian ; Andrew J. Reader 

PET RECONSTRUCTION WITH NON-SMOOTH GRADIENT-BASED PRIORS ...........................................................................249
G. Schramm ; M. Holler ; T. Koesters ; F. Boada ; F. Knoll ; K. Bredies ; J. Nuyts 

JOINT ACTIVITY/ATTENUATION RECONSTRUCTION IN SPECT USING PHOTOPEAK AND SCATTER 
SINOGRAMS..................................................................................................................................................................................................254

Alexandre Bousse ; Avishay Sidlesky ; Nathaniel Roth ; Alaleh Rashidnasab ; Kris Thielemans ; Brian F. Hutton 
ATLAS-BASED IMAGE RECONSTRUCTION FOR BREAST CT IMAGING USING NON-ISOCENTRIC C-
ARM SCANNER ............................................................................................................................................................................................258

Essam A. Rashed ; Hiroyuki Kudo 
KERNELISED EM IMAGE RECONSTRUCTION FOR DUAL-DATASET PET STUDIES ............................................................262

Sam Ellis ; Andrew J. Reader 
ASRT: A NEW ANALYTIC RECONSTRUCTION ALGORITHM FOR SPECT ...............................................................................265

Nicholas E. Protonotarios ; Athanassios S. Fokas ; Anastasios Gaitanis ; George A. Kastis 
SIMULTANEOUS ESTIMATION OF ACTIVITY AND ATTENUATION IN CLASSICAL PET: UNIQUENESS 
ISSUES ............................................................................................................................................................................................................271

Michel Defrise 
PET-MR JOINT RECONSTRUCTION WITH INFORMATION THEORETIC PRIORS ................................................................274

Yunhan Yu ; Shulin Yao ; Wang Shi ; Yaqiang Liu ; Tianyu Ma 
IMPROVING THE SIGNAL-TO-NOISE RATIO IN STATIC PET RECONSTRUCTION USING HYPR-OSEM .......................278

Ju-Chieh Kevin Cheng ; Julian Matthews ; Ronald Boellaard 
DISCRETE ITERATIVE ALGORITHMS FOR SCATTER-TO-ATTENUATION RECONSTRUCTION IN PET.......................281

Yannick Berker ; Volkmar Schulz ; Joel S. Karp 
JOINT RECONSTRUCTION OF ACTIVITY AND ATTENUATION IN DYNAMIC PET ..............................................................284

Alaleh Rashidnasab ; Alexandre Bousse ; Beverley F Holman ; Brian F Hutton ; Kris Thielemans 
DIRECT PET RECONSTRUCTION OF REGIONAL BINDING POTENTIALS ...............................................................................287

Paul Gravel ; Jean-Paul Soucy ; Andrew J. Reader 
PERFORMANCE IMPROVEMENT AND VALIDATION OF A NEW MAP RECONSTRUCTION 
ALGORITHM ................................................................................................................................................................................................290

Yu-Jung Tsai ; Alexandre Bousse ; Charles W. Stearns ; Sangtae Ahn ; Brian F. Hutton ; Simon Arridge ; Kris Thielemans 
GPU-BASED STRATEGIES FOR ACCELERATION OF A NEW MLEM ALGORITHM FOR EMISSION-
BASED PHOTON ATTENUATION CORRECTION IN PET ................................................................................................................293

Alexander Mihlin ; Craig S Levin 
MLAA-BASED HEADPHONE ATTENUATION ESTIMATION IN HYBRID PET/MR IMAGING ..............................................295

Thorsten Heußer ; Christopher M. Rank ; Martin T. Freitag ; Marc Kachelrieb 
GARMENT COMPENSATION IN MARKER-LESS MOTION TRACKING FOR MEDICAL IMAGING ...................................299

Clifford Lindsay ; Michael A. King 
AN ATTENUATION METHOD FOR REDUCING COUNT RATE LOSSES IN PRECLINICAL PET DURING 
INTRATHERAPEUTIC IMAGING............................................................................................................................................................302

Emma Mellhammar ; Magnus Dahlbom ; Susan Evans-Axelsson ; Johan Axelsson ; Thuy Tran ; Sven-Erik Strand 
A RECOVERY COEFFICIENT STUDY USING PRE-CLINICAL HOLLOW SPHERES IN CLINICAL PET/CT 
SCANNERS.....................................................................................................................................................................................................306

Stephen Adler ; Jurgen Seidel 
SYSTEM SPECIFIC MODELING FOR ABSOLUTE QUANTIFICATION OF 99MTC AND 177LU WITH 
SPECT/CT.......................................................................................................................................................................................................309

HyunJu Ryu ; Kathy P Willowson ; Steven R Meikle ; Dale L Bailey 
FIVE-DIMENSIONAL RESPIRATORY AND CARDIAC MOTION COMPENSATION FOR SIMULTANEOUS 
PET/MR...........................................................................................................................................................................................................312

Christopher M. Rank ; Thorsten Heußer ; Andreas Wetscherek ; Martin T. Freitag ; HeinznPeter Schlemmer ; Marc Kachelrieb 
TOWARDS BETTER NORMALIZATION USING PHOTOPEAK MONITORING FROM 
PHANTOM/PATIENT DATA IN POSITRON EMISSION TOMOGRAPHY (PET) ..........................................................................316

Mehmet Aykac ; Vladimir Y. Panin 
QUANTIFICATION ACCURACY OF A NEW HRRT HIGH THROUGHPUT RAT HOTEL USING 
TRANSMISSION-BASED ATTENUATION CORRECTION: A PHANTOM STUDY ......................................................................320

Sune H. Keller ; Elina N. L'Estrade ; Bente Dall ; Mikael Palner ; Matthias Herth 
SIMULTANEOUS ACTIVITY AND CRYSTAL EFFICIENCIES RECONSTRUCTION FOR CONTINUOUS 
MOTION BED ACQUISITION ...................................................................................................................................................................323

Vladimir Y. Panin 
HIGHLY EFFICIENT MOTION-CORRECTED SIMULTANEOUS CARDIAC PET-MR IMAGING ..........................................328

Camila Munoz ; Radhouene Neji ; Paul Marsden ; Andrew J. Reader ; René M. Botnar ; Claudia Prieto 
SCINTILLATOR-BASED MEASUREMENT OF OFF-AXIS NEUTRON AND PHOTON DOSE RATES 
DURING PROTON THERAPY ...................................................................................................................................................................331

C. A. Miller ; M. A. Norsworthy ; S. D. Clarke ; S. A. Pozzi ; R. W. Schulte 
TIMING PERFORMANCES OF A TIME-OF-FLIGHT DETECTION SYSTEM FOR FRAGMENTATION 
CROSS SECTION MEASUREMENTS IN CARBON THERAPY .........................................................................................................334

S. Salvador ; J. Colin ; D. Cussol ; C. Divay ; J. -M. Fontbonne ; M. Labalme 
EXPERIMENTAL CHARACTERIZATION OF MEGAVOLTAGE BEAMS FOR ORTHOGONAL RAY 
IMAGING .......................................................................................................................................................................................................336

Carolina Travassos ; Hugo Simões ; Paulo Crespo ; Mariana Alves Barros ; Joana Lencart ; Paulo J. B. M. Rachinhas ; João A. 
M. Santos 



ORTHOCT FOR TUMOR HEAD IRRADIATION: A SIMULATION STUDY...................................................................................339
Hugo Simões ; Ana Luísa Lopes ; Paulo Crespo 

DOSIMETRIC EVALUATION OF PROTON CT USING A PROTOTYPE PROTON CT SCANNER...........................................344
V. Giacometti ; S. Guatelli ; A. Zatserklyaniy ; R. P. Johnson ; H. Sadrozinski ; T. E. Plautz ; P. Piersimoni ; Caesar E. Ordoñez ; 
V. A. Bashkirov ; A. B. Rosenfeld ; R. W. Schulte 

PRIOR-BASED METAL ARTIFACT REDUCTION IN CT USING STATISTICAL METAL SEGMENTATION 
ON PROJECTION IMAGES .......................................................................................................................................................................347

M. A. Hegazy ; M. H. Cho ; S. Y. Lee ; Kisoo Kim 
EMPIRICAL NOISE POWER SPECTRUM BASED ON THE IMAGE SUBTRACTION IN RADIOGRAPHY 
IMAGING .......................................................................................................................................................................................................349

Dong Sik Kim ; Eunae Lee 
MULTI-VIEW SCATTER ESTIMATION FOR MOVING BLOCKER SCATTER CORRECTION OF CBCT............................353

Cong Zhao ; Luo Ouyang ; Jing Wang ; Mingwu Jin 
SIMULTANEOUS RECONSTRUCTION AND SEPARATION IN A SPECTRAL CT FRAMEWORK .........................................356

S. Tairi ; S. Anthoine ; C. Morel ; Y. Boursier 
MULTITARGET DATA ASSOCIATION WITH HIGHER-ORDER MOTION MODELS FOR TRACKING IN 
PROTON CT INSTRUMENTATION .........................................................................................................................................................360

Liyun Gong ; Xujiong Ye ; Nigel Allinson 
OBJECT REMOVAL IN GRADIENT DOMAIN OF CONE-BEAM CT PROJECTIONS ................................................................368

Bastian Bier ; Martin Berger ; Jennifer Maier ; Mathias Unberath ; Scott Hsieh ; Serena Bonaretti ; Rebecca Fahrig ; Marc E. 
Levenston ; Garry E. Gold ; Andreas Maier 

NEEDLE DETECTION IN INTERVENTIONAL PAIN MANAGEMENT WITH 3D IMAGE 
RECONSTRUCTION ....................................................................................................................................................................................371

Essam A. Rashed ; Mohammad al-Shatouri ; Mona Selim ; Hiroyuki Kudo 
BIAS-CORRECTED SPECTRUM DECOMPOSITION FOR X-RAY COMPUTED TOMOGRAPHY (CT): 
THEORY AND METHOD............................................................................................................................................................................374

Hewei Gao ; Geng Fu ; Yannan Jin ; Peter M. Edic 
A FRAMEWORK FOR ITERATIVE RECONSTRUCTION IN PHASE-CONTRAST COMPUTED 
TOMOGRAPHY DEDICATED TO THE BREAST .................................................................................................................................376

A. Sarno ; B. Golosio ; P. Russo ; F. Arfelli ; R. Bellazzini ; A. Brez ; F. Brun ; P. Delogu ; F. Di Lillo ; D. Dreossi ; C. Fedon ; R. 
Longo ; G. Mettivier ; P. Oliva ; L. Rigon ; G. Spandre ; G. Tromba 

INVESTIGATION OF NON-NEGATIVITY CONSTRAINT ON BASIS IMAGES IN HALF-ROTATION DATA 
RECONSTRUCTION IN SPECTRAL CT .................................................................................................................................................379

Buxin Chen ; Yan Liu ; Zheng Zhang ; Zhou Yu ; Richard Thompson ; Emil Sidky ; Xiaochuan Pan 
A DETECTOR RESPONSE MODEL BASED ML-EM SPECTRUM RECONSTRUCTION METHOD 
CALIBRATED BY XRF SPECTRA............................................................................................................................................................382

Ruizhe Li ; Liang Li ; Zhiqiang Chen 
XFCT IMAGING SYSTEM WITH PINHOLE COLLIMATION AND ATTENUATION CORRECTION .....................................386

Siyuan Zhang ; Liang Li ; Zhiqiang Chen 
RESEARCH ON CT ITERATIVE RECONSTRUCTION ALGORITHM BASED ON NOISE MODEL AND 
IMAGE CONSTRAINT ................................................................................................................................................................................390

Tao Zhang ; Liang Li ; Zhiqiang Chen 
A K-SHELL PHOTOELECTRIC EFFECT ELIMINATED MATERIAL DECOMPOSITION METHOD ....................................394

Tiao Zhao ; Liang Li ; Zhiqiang Chen 
DOSIMETRY OF DUAL-ENERGY CT FOR THE DETECTION OF ACUTE-STAGE CEREBRAL 
INFARCTION: A PHANTOM STUDY ......................................................................................................................................................398

Hidetake Hara ; Hiroshi Muraishi ; Hiroki Matsuzawa ; Toshiyuki Inoue ; Hitoshi Satoh ; Shinji Abe ; Shinya Mizukami ; Tohoru 
Takeda ; Yasuo Nakajima 

ANALOG NON-LINEAR TRANSFORMATION-BASED TONE MAPPING FOR IMAGE ENHANCEMENT IN 
C-ARM CT ......................................................................................................................................................................................................402

Lan Shi ; Martin Berger ; Bastian Bier ; Christopher Soell ; Juergen Roeber ; Rebecca Fahrig ; Bjoern Eskofier ; Andreas Maier ;
Jennifer Maier 

ESTIMATION OF AN ATOMIC DENSITY WITH A SINGULAR VALUE DECOMPOSITION METHOD 
USING A PHOTON-COUNTING X-RAY CT ...........................................................................................................................................405

Ryo Ito ; Koichi Ogawa 
CT AUTO-CALIBRATION BY CONSISTENT CONTOURS ................................................................................................................409

S. Maur ; D. Stsepankou ; J. Hesser 
IMPLEMENTATION OF MAJORIZATION-MINIMIZATION (MM) ALGORITHM FOR 3D TOTAL 
VARIATION MINIMIZATION IN DBT IMAGE RECONSTRUCTION .............................................................................................416

Adem Polat ; Nuno Matela ; Ana Margarida Mota ; Isa Yildirim 
PRELIMINARY STUDY OF QUANTITATIVE X-RAY SPECTRAL IMAGING WITH SPECTRAL 
DECONVOLUTION ......................................................................................................................................................................................421

Sen Wang ; Li Zhang ; Xiaofei Xu ; Dufan Wu 
PRELIMINARY RESULTS OF AN EMBEDDED TIMING PROBE FOR CALIBRATING PET SCANNER ...............................425

Arnaud Samson ; Jonathan Bouchard ; Émilie Gaudin ; Christian Thibaudeau ; Louis Arpin ; Caroline Paulin ; Roger Lecomte ; 
Réjean Fontaine 

PILOT TESTS OF A PET INSERT BASED ON MONOLITHIC CRYSTALS IN A 7T MR .............................................................428
Antonio J. González ; Albert Aguilar ; Pablo Conde ; Andrea González-Montoro ; Sebastián Sánchez ; Laura Moliner ; Filomeno 
Sánchez ; Sven Junge ; Sebastian Stanculovic ; Ralph Wissmann ; Thomas Brukbuaer ; Thorsten Greeb ; Reineiry Garcia ; Julio 
Barberá ; Carlos Correcher ; César Molinos ; Jose M. Benlloch 



INVESTIGATION OF FACTORS AFFECTING A POTENTIAL WORLDWIDE NETWORK OF MEDICAL 
PET SCANNERS TO MONITOR THE DECAY RATE OF LU-176 AND DETECT GLOBAL RADIATION 
EVENTS ..........................................................................................................................................................................................................432

Michael V. Green ; Jurgen Seidel ; Juan Jose Vaquero ; Peter L. Choyke 
DOI DETECTOR DESIGN AND CHARACTERIZATION FOR OPEN-FIELD MOUSE BRAIN PET ..........................................435

Andre Z. Kyme ; Martin S. Judenhofer ; Steven R. Meikle ; Simon R. Cherry 
DEVELOPMENT OF A PROTOTYPE SPECT SYSTEM USING A VARIABLE PINHOLE COLLIMATOR .............................438

Hyemi Cha ; Young-Jun Jung ; Eungi Min ; Seungbin Bae ; Mincheol Ko ; Kyeong-Min Kim ; Kisung Lee ; Hakjae Lee 
NOISE REDUCTION IN LOW-DOSE CT WITH STACKED SPARSE DENOISING AUTOENCODERS ....................................442

Zongqing Ma ; Yi Zhang ; Weihua Zhang ; Yan Wang ; Feng Lin ; Kun He ; Xiaohua Li ; Yifei Pu ; Jiliu Zhou 
IMPROVING BASIS MATERIAL DECOMPOSITION IN THE PRESENCE OF X-RAY SCATTER WITH AN 
ENERGY-RESOLVED PHOTON COUNTING DETECTOR ................................................................................................................444

A. Sossin ; V. Rebuffel ; J. Tabary ; J. M. Létang ; N. Freud ; L. Verger 
CALIBRATION FREE BEAM HARDENING CORRECTION USING GRANGEAT-BASED CONSISTENCY 
MEASURE ......................................................................................................................................................................................................448

Shiras Abdurahman ; Robert Frysch ; Richard Bismark ; Michael Friebe ; Georg Rose 
VOLUME DOSE DISTRIBUTION IN DIGITAL BREAST TOMOSYNTHESIS: A PHANTOM STUDY......................................451

Marica Masi ; Francesca Di Lillo ; Antonio Sarno ; Giovanni Mettivier ; Roberta Castriconi ; Paolo Russo 
SMALL-ANIMAL AND ENDOSCOPIC PET DETECTOR MODULES BASED ON MULTICHANNEL 
DIGITAL SILICON PHOTOMULTIPLIERS ...........................................................................................................................................454

E. Venialgo ; S. Sinha ; T. Gong ; S. Mandai ; A. Carimatto ; S. E. Brunner ; D. R. Schaart ; E. Charbon 
INITIAL EVALUATION OF A STATE-OF-THE-ART COMMERCIAL PRECLINICAL PET/CT SCANNER ...........................459

Taek-Soo Lee ; Andrew Rittenbach ; César Gutiérrez Fernández ; Jesus Lopez-Longas ; Juan M. Arco ; Benjamin M. W. Tsui 
PHENOPET — RESULTS FROM THE PLANT SCANNER..................................................................................................................463

M. Streun ; K. Borggrewe ; A. Chlubek ; M. Dautzenberg ; C. Degenhardt ; R. Dorscheid ; D. Durini ; A. Erven ; L. Jokhovets ; L.
Meessen ; R. Metzner ; O. Mülhens ; H. Nöldgen ; D. Pflugfelder ; S. Reinartz ; J. Scheins ; B. Zwaans ; S. Jahnke ; U. Schurr ; S. 
van Waasen 

TIME OF FLIGHT PARAMETRIC IMAGE RECONSTRUCTION FROM VARIABLE RANDOM FRACTION 
DYNAMIC PET DATA .................................................................................................................................................................................465

Fotis A. Kotasidis ; Habib Zaidi 
A NOVEL APPROACH TO IMAGE RECONSTRUCTION AND CALIBRATION FOR A MULTI-SLIT-SLAT 
SPECT SYSTEM............................................................................................................................................................................................467

Kjell Erlandsson ; Debora Salvado ; Brian F Hutton 
COMPARISON OF TWO MOTION COMPENSATION MODELS: ADDING ORDERED SUBSET INTO THE 
MIX ..................................................................................................................................................................................................................470

Maxime Toussaint ; Jean-Pierre Dussault ; Roger Lecomte 
REGULARIZED MLEM RECONSTRUCTION WITH A STRONG ANATOMICAL PRIOR USING NEWTON 
ITERATIVE ALGORITHM.........................................................................................................................................................................473

Hui Liu ; Jing Wu ; Shi Wang ; Yaqiang Liu ; Tianyu Ma 
THE DUAL HEAD PANEL PET IMAGE RECONSTRUCTION BASED ON SIMULATED SYSTEM 
RESPONSE MATRIX ...................................................................................................................................................................................477

Yueying Shang ; Shuai Wang ; Wencai Cao ; Hao Xu ; Yuqing Liu ; Qingguo Xie ; Peng Xiao 
AMIAS: A NOVEL STATISTICAL METHOD FOR TOMOGRAPHIC IMAGE RECONSTRUCTION — 
APPLICATION IN THERMAL EMISSION TOMOGRAPHY ..............................................................................................................480

L. Koutsantonis ; C. N. Papanicolas ; A. -N. Rapsomanikis ; E. Stiliaris 
NULL-SPACE SMOOTHING OF TOMOGRAPHIC IMAGES USING TV NORM MINIMIZATION ..........................................485

Bruce Smith 
PENALIZED MLAA WITH SPATIALLY-ENCODED ANATOMIC PRIOR IN TOF PET/MR ......................................................489

Kyungsang Kim ; Jaewon Yang ; Georges El Fakhri ; Youngho Seo ; Quanzheng Li 
STEPWISE LINEAR REGRESSION MODELING OF THE POINT SPREAD FUNCTIONS OF A MULTI-
PINHOLE SPECT CAMERA FOR I-123 DATSCAN IMAGING ..........................................................................................................493

Joyeeta M. Mukherjee ; Soumyanil Banerjee ; Arda Konik ; Kesava S. Kallur ; Lars R. Furenlid ; Michael A. King 
A DIRECT IMAGE RECONSTRUCTION ALGORITHM FOR PET SCANNERS BASED ON MONOLITHIC 
CRYSTALS .....................................................................................................................................................................................................496

A. Iborra ; P. Conde ; S. Sanchez ; A. J. Gonzalez ; M. J. Rodríguez-Álvarez ; A. Aguilar ; P. Bellido ; E. Diaz-Caballero ; J. J. 
García-Garrigos ; A. González-Montoro ; D. Grau-Ruiz ; L. Hernández ; F. Martos ; L. Moliner ; J. P. Rigla ; F. Sánchez ; M. 
Seimetz ; A. Soriano ; J. C. Valderas ; L. F. Vidal ; J. M. Benlloch 

INVESTIGATING CEBR3 FOR ULTRA-FAST TOF-PET DETECTOR DESIGNS ..........................................................................501
Jeffrey P. Schmall ; Suleman Surti ; Purushottam Dokhale ; Alessandro Ferri ; Alberto Gola ; Claudio Piemonte ; Kanai S. Shah ;
Joel S. Karp 

DESIGN AND OPTIMIZATION OF DIRECT-CONVERSION PHOTON-COUNTING DETECTOR FOR 
DUAL-ENERGY CT IMAGING..................................................................................................................................................................505

Yannan Jin ; Geng Fu ; Hewei Gao ; Peter M. Edic 
EFFECT OF SCINTILLATION CRYSTAL SURFACE FINISH IN THE LIGHT SHARING TOF PET 
DETECTOR....................................................................................................................................................................................................508

Changlyong Kim ; Mikiko Ito ; David L. McDaniel 
RECOVERY OF INTER-CRYSTAL COMPTON SCATTERING EVENTS FOR SENSITIVITY 
IMPROVEMENT OF SUB-250 PS TOF-PET DETECTOR ....................................................................................................................512

Geng Fu ; Adrian Ivan ; Hua Qian 
FEASIBILITY STUDY OF DIRECT BETA PARTICLE DETECTION USING GAS ELECTRON MULTIPLIER .....................517

Bright Izudike ; Jaehoon Yu ; Wei Chen ; Xiankai Sun ; Glen C. Balch ; Mingwu Jin 



CHARACTERIZATION OF 0.5-MM LUTETIUM OXYORTHOSILICATE DETECTOR ARRAYS FOR HIGH-
RESOLUTION PET APPLICATIONS .......................................................................................................................................................521

Abdullah A. Refaey ; Martin S. Judenhofer ; Ramsey D. Badawi 
LIGHT TRANSPORT IN PET SCINTILLATOR DETECTORS FABRICATED USING LASER INDUCED 
OPTICAL BARRIERS ..................................................................................................................................................................................524

Lisa Bläckberg ; Dilber Uzun Ozsahin ; Narjes Moghadam ; Georges El Fakhri ; Hamid Sabet 
EXPERIMENTAL DEMONSTRATION OF AN OPTICAL WIRELESS MRI COMPATIBLE PET/SPECT 
INSERT FRONT-END ..................................................................................................................................................................................528

G. Konstantinou ; W. Ali ; R. Chil ; G. Cossu ; E. Ciaramella ; J. J. Vaquero 
DEVELOPMENT OF THE SECOND “ADD-ON PET” PROTOTYPE: A HEAD COIL WITH DOI-PET 
DETECTORS FOR MRI...............................................................................................................................................................................532

F. Nishikido ; M. Suga ; K. Shimizu ; M. Fujiwara ; H. Tashima ; T. Obata ; E. Yoshida ; M. S. H. Akra ; T. Yamaya 
DETECTOR SIZE AND GEOMETRY OPTIMIZATION FOR THE HELMET-CHIN PET ............................................................535

Abdella M. Ahmed ; Hideaki Tashima ; Eiji Yoshida ; Taiga Yamaya 
BAYESIAN TISSUE DECOMPOSITION METHOD FOR SPECTRAL MAMMOGRAPHY ..........................................................538

Yoann Pavia ; Andréa Brambilla ; Véronique Rebuffel ; Jean Michel Létang ; Nicolas Freud ; Loïck Verger 
DESIGN OF WIRELESS DUAL-ENERGY DUAL-SOURCE VERSATILE PEDIATRIC IMAGING SYSTEM 
BASED ON CMOS FLAT-PANEL DETECTORS ....................................................................................................................................541

Yihong Qi ; Zhiyu Zhou ; Yuliang Wang ; Jianping Chu ; Ziping Li ; Kai Wang 
EVALUATION OF GEOMETRICAL ARRANGEMENTS OF HIGH RESOLUTION SENSORS IN PET PROBE 
CONFIGURATION .......................................................................................................................................................................................545

Andrej Studen ; Vladimir Cindro ; Neal H. Clinthorne ; Harris Kagan ; Carlos Lacasta ; Gabriela Llosá ; Marko Mikuž ; Josep F. 
Oliver ; Dejan Žontar 

PET AND MRI-GUIDED FOCUSED ULTRASOUND SURGERY FOR NEUROLOGICAL APPLICATIONS ............................548
Cristian Borrazzo ; Enrico Preziosi ; Giovanni Borasi ; Marco Bettiol ; Sebastian Sánchez ; Marco Carnì ; Elisabetta di Castro ;
Antonio J. González ; Paolo Bennati ; Andrea González-Montoro ; Alessandro Napoli ; Rosanna Pellegrini ; Roberto Pani 

ASSESSMENT OF SHIELDING MATERIALS FOR THE ADD-ON PET AT DIFFERENT MAGNETIC FIELD 
STRENGTHS OF MRI ..................................................................................................................................................................................553

Masanori Fujiwara ; Mikio Suga ; Fumihiko Nishikido ; Munetaka Nitta ; Yoshihiko Kawabata ; Taiga Yamaya ; Takayuki Obata 
OPTIMIZATION OF PINHOLE APERTURE SIZE OF A COMBINED MPH/FANBEAM SPECT SYSTEM 
FOR I-123 DAT IMAGING ..........................................................................................................................................................................556

Arda Könik ; Joyeeta M. Mukherjee ; Soumyanil Banerjee ; Jan De Beenhouwer ; George I. Zubal ; Michael A. King 
PERFORMANCE EVALUATION OF THE MINDVIEW PET USING GATE AND STIR ...............................................................558

Sebastian Sanchez ; Enrico Preziosi ; Antonio J. Gonzalez ; Pablo Conde ; Amadeo Iborra ; Laura Moliner ; Cristian Borrazzo ; 
Albert Aguilar ; Pablo Bellido ; Elena Díaz-Caballero ; Juan J. García-Garrigos ; Daniel Grau-Ruiz ; Andrea González-Montoro ; 
Juan P. Rigla ; María J. Rodríguez-Álvarez ; Michael Seimetz ; Filomeno Sánchez ; Marco Bettiol ; Antonio Soriano ; Roberto 
Pani ; Carlos Correcher ; Jose M. Benlloch 

CONTRAST RECOVERY PERFORMANCE FOR A 1MM3 RESOLUTION CLINICAL PET SYSTEM ......................................563
David F. C. Hsu ; David L. Freese ; Derek R. Innes ; Craig S. Levin 

HARDWARE SETTING OPTIMIZATION FOR A 1MM3 RESOLUTION CLINICAL PET SYSTEM..........................................566
David F. C. Hsu ; David L. Freese ; Derek R. Innes ; Craig S. Levin 

FEASIBILITY OF ON-LINE MULTIPLE SCANNING PROTON BEAM RANGE VERIFICATION WITH PET 
IMAGING: MONTE CARLO SIMULATION STUDIES ........................................................................................................................568

Yuncheng Zhong ; Weiguo Lu ; Xun Jia ; Yiping Shao 
MONTE CARLO SIMULATION TO EVALUATE FACTORS AFFECTING IMAGING PERFORMANCES OF 
COMPACT SCINTILLATION GAMMA CAMERA ............................................................................................................................... 572

Cristian Borrazzo ; Marco Bettiol ; Paolo Bennati ; Enrico Preziosi ; Andrea Fabbri ; Raffaele Scafè ; Rosanna Pellegrini ; 
Roberto Pani 

TOMOGRAPHIC IMAGING WITH CARBON ION BEAMS ...............................................................................................................577
S. Meyer ; L. Magallanes ; B. Kopp ; T. Tessonnier ; G. Landry ; G. Dedes ; B. Voss ; O. Jäkel ; C. Belka ; C. Gianoli ; K. Parodi 

CHARACTERIZATION OF ANGULAR DETECTION DEPENDENCE OF PROMPT GAMMA-RAYS WITH 
RESPECT TO THE BRAGG PEAK IN A WATER PHANTOM USING PROTON BEAM IRRADIATIONS ...............................582

M. Zarifi ; S. Guatelli ; D. Bolst ; B. Hutton ; A. Rosenfeld ; Y. Qi 
INFLUENCE OF TISSUE NON-HOMOGENEITIES ON THE ACCURACY OF 3-D DOSE DISTRIBUTION 
MONITORING DURING GAMMA-RAY RADIOTHERAPY ...............................................................................................................587

Mojca Miklavec ; Deniz Savran ; Simon Širca ; Matjaž Vencelj 
FORMATION OF T2* MAPPING USING MIXED-EFFECTS MODEL ..............................................................................................590

Hsuan-Ming Huang 
BRAIN EXTRACTION FROM MR IMAGES USING A COMBINATION OF SEGMENTATION FUSION AND 
MARKER-CONTROLLED WATERSHED TRANSFORM....................................................................................................................592

Antonios K. Thanellas ; Mika Pollari ; Tuomas Alhonnoro ; Mikko Lilja 
QUANTITATIVE CERENKOV LUMINESCENCE IMAGING: MEASUREMENTS AND SIMULATIONS ................................596

Esther Ciarrocchi ; Nicola Belcari ; Angela Gabriella Cataldi ; Paola Anna Erba ; Alberto Del Guerra 
FEASIBILITY STUDY OF A GRADIENT COIL FOR A DEDICATED AND PORTABLE SINGLE-SIDED MRI 
SYSTEM ..........................................................................................................................................................................................................600

D. Grau-Ruiz ; J. P. Rigla ; E. Díaz-Caballero ; A. Nacev ; A. Aguilar ; P. Bellido ; P. Conde ; A. González-Montoro ; A. J. 
González ; L. Hernández ; A. Iborra ; L. Moliner ; M. J. Rodríguez-Álvarez ; S. Sánchez ; M. Seimetz ; A. Soriano ; L. F. Vidal ; I. 
N. Weinberg ; F. Sánchez ; J. M. Benlloch 

TUMOR MICROVASCULATURE IN LUNG CANCER AND DIFFUSION-WEIGHTED MRI: PRELIMINARY 
RESULTS ........................................................................................................................................................................................................604

Yi Yin ; Oliver Sedlaczek ; Johannes Lotz ; Janine Olesch ; Kai Breuhahn ; Dirk Drasdo ; Irene E. Vignon-Clementel 



SIMULATION OF A TABLE-TOP ANALYZER BASED PHASE CONTRAST IMAGING SYSTEM ...........................................607
Oriol Caudevilla ; Wei Zhou ; Stanislav Stoupin ; Boris Verman ; Jovan G Brankov 

PHOSIM: A SOFTWARE SIMULATION PACKAGE DESIGNED FOR MACROSCOPIC AND 
MICROSCOPIC STUDIES IN THE TIME-RESOLVED OPTICAL TOMOGRAPHY .....................................................................611

A. -N. Rapsomanikis ; A. Eleftheriou ; M. Mikeli ; M. Zioga ; Ch. Pafilis ; E. Stiliaris 
A COMBINED PARTIAL VOLUME REDUCTION AND SUPER-RESOLUTION RECONSTRUCTION FOR 
MAGNETIC RESONANCE IMAGES ........................................................................................................................................................615

Faezeh Fallah ; Bin Yang ; Fritz Schick ; Fabian Bamberg 
COMPENSATION OF PERIODIC MOTION FOR AVERAGING OF MAGNETIC PARTICLE IMAGING 
DATA ...............................................................................................................................................................................................................623

Matthias Schlüter ; Nadine Gdaniec ; Alexander Schlaefer ; Tobias Knopp 
X-RAY FLUORESCENCE COMPUTED TOMOGRAPHY WITH A COMPTON CAMERA FOR A CLINICAL 
APPLICATION ..............................................................................................................................................................................................625

Don Vernekohl ; Moiz Ahmad ; Garry Chinn ; Lei Xing 
COMPARISON OF A LARGE AREA CZT DETECTOR TO A SPECTROSCOPIC CDTE DETECTOR FOR X-
RAY FLUORESCENCE COMPUTED TOMOGRAPHY........................................................................................................................628

Don Vernekohl ; Michael Streicher ; Moiz Ahmad ; Lei Xing ; Zhong He 
DESIGN CONCEPTS AND CHARACTERIZATION OF A NEXT GENERATION CLINICAL PET 
DETECTOR....................................................................................................................................................................................................630

J. W. Cates ; C. S. Levin 
DEVELOPMENT OF A 3D SILICON COINCIDENCE AVALANCHE DETECTOR FOR CHARGED 
PARTICLE TRACKING IN MEDICAL APPLICATIONS .....................................................................................................................633

M. M. Vignetti ; F. Calmon ; P. Pittet ; G. Pares ; R. Cellier ; L. Qmquerez ; A. Savoy-Navarro 
INVESTIGATION OF ELECTRON MULTIPLICATION EFFECT IN OPTICAL PROPERTY MODULATION-
BASED RADIATION DETECTION METHOD FOR PET .....................................................................................................................640

Li Tao ; Henry M. Daghighian ; Craig S. Levin 
PITFALLS IN MLAA AND MLACF ..........................................................................................................................................................643

Koen Salvo ; Michel Defrise 
SYNERGISTIC LONGITUDINAL PET IMAGE RECONSTRUCTION ..............................................................................................650

Sam Ellis ; Andrew J. Reader 
PRELIMINARY STUDY OF TV-CONSTRAINED-LIKELIHOOD-MAXIMIZATION IMAGE 
RECONSTRUCTION FROM LIST-MODE TOF-PET DATA ...............................................................................................................653

Zheng Zhang ; Jinghan Ye ; Sean Rose ; Amy E. Perkins ; Chien-Min Kao ; Emil Y. Sidky ; Chi-Hua Tung ; Xiaochuan Pan 
COMPOSITE SYSTEM MODELLING FOR HIGH ACCURACY BRAIN PET IMAGE RECONSTRUCTION 
USING GATE .................................................................................................................................................................................................656

Martin A. Belzunce ; Andrew J. Reader 
TEXTURE-PRESERVED LOW-DOSE CT RECONSTRUCTION USING REGION RECOGNIZABLE PATCH-
PRIORS FROM PREVIOUS NORMAL-DOSE CT IMAGES ................................................................................................................659

Xiao Jia ; Zhaoying Bian ; Ji He ; Yongbo Wang ; Jing Huang ; Dong Zeng ; Zhengrong Liang ; Jianhua Ma 
STATISTICAL FEATURE SELECTION AND CLASSIFICATION MODELS FOR ALZHEIMER'S DISEASE 
PROGRESSION ASSESSMENT .................................................................................................................................................................663

A. Domínguez ; J. Ramírez ; J. M. Górriz ; F. Segovia ; D. Salas-Gonzalez ; F. J. Martínez-Murcia ; I. A. Illán 
DEVELOPMENT AND EVALUATION OF TWO INTERVENTRICULAR SULCUS EXTRACTION 
METHODS FOR CARDIAC PET ...............................................................................................................................................................668

Jizhe Wang ; Tao Feng ; Benjamin M. W. Tsui 
THREE-DIMENSIONAL BLOOD VESSEL DETECTION FROM SMALL NUMBER OF VIEWS CT IMAGING.....................673

Esraa A. Mohamed ; Essam A. Rashed 
APPLYING J-OPTIMAL CHANNELIZED QUADRATIC OBSERVERS (J-CQO) TO A CLINICAL IMAGING 
STUDY FOR OVARIAN CANCER DETECTION ...................................................................................................................................677

Meredith Kupinski ; Andrew Rouse ; Arthur Gmitro 
MR-GUIDED PET IMAGE DENOISING ..................................................................................................................................................680

Marzieh S. Tahaei ; Andrew J. Reader ; D. Louis Collins 
MRI MULTICOMPONENT RELAXOMETRY BASED ON COMPRESSIVE SENSING ................................................................683

Michele Ambrosanio ; Fabio Baselice ; Giampaolo Ferraioli ; Flavia Lenti ; Vito Pascazio 
RAPID MEASUREMENT OF FLUORESCENCE LIFETIMES USING SIPM DETECTION AND WAVEFORM 
SAMPLING.....................................................................................................................................................................................................686

H. -M. Tsai ; J. S. Souris ; H. -J. Kim ; S. -H. Cheng ; C-T. Chen ; L. -W. Lo ; L. Chen ; C. -M. Kao 
MEDICAL IMAGE PROCESSING USING BRAIN EMULATION ......................................................................................................689

C. -L. Sotiropoulou ; P. Luciano ; S. Gkaittzis ; M. Viti ; A. Giuliano ; S. Citraro ; A. Retico ; P. Giannetti ; M. Dell' Orso
NOVEL ACTIVE CONTOUR MODEL-BASED AUTOMATED SEGMENTATION OF PET IMAGES........................................692

Mingzan Zhuang ; Rudi A. J. O. Dierckx ; Habib Zaidi 
SEGMENTATION AND KINETIC MODELING OF HUMAN ARTERIES IN PET/CT IMAGING...............................................695

Mamdouh Alenezi ; M'hamed Bentourkia ; Faiçal Alaoui Abdalaoui Slimani ; Abdelouahed Khalil 
AUTOMATED MULTISCALE 3D FEATURE LEARNING FOR VESSELS SEGMENTATION IN THORAX CT 
IMAGES ..........................................................................................................................................................................................................698

Tomasz Konopczynski ; Thorben Kröger ; Lei Zheng ; Christoph S. Garbe ; Jürgen Hesser 
BAYESIAN MRI NOISE FILTERING IN COMPLEX DOMAIN..........................................................................................................701

Antonietta Sorriso ; Fabio Baselice ; Giampaolo Ferraioli ; Vito Pascazio 
3D DENOSING OF MAGNETIC RESONANCE IMAGES EXPLOITING BAYESIAN ESTIMATION THEORY ......................703

Fabio Baselice ; Giampaolo Ferraioli ; Vito Pascazio 



FDG-PET AND THE ASSESSMENT OF SPINAL CORD METABOLISM IN AMYOTROPHIC LATERAL 
SCLEROSIS (ALS) ........................................................................................................................................................................................706

Anna Maria Massone ; Cristina Campi ; Mauro C. Beltrametti ; Cecilia Marini 
NOISE REJECTION IN MONOLITHIC PET DETECTORS ................................................................................................................712

Pablo Conde ; Amadeo Iborra ; Antonio J. González ; Albert Aguilar ; Elena Díaz-Caballero ; Juan J. García-Garrigos ; Andrea 
González-Montoro ; Daniel Grau-Ruíz ; Sebastián Sánchez ; Liczandro Hernández ; Pablo Bellido ; Laura Moliner ; Juan P. Rigla 
; María J. Rodríguez-Álvarez ; Filomeno Sánchez ; Michael Seimetz ; Antonio Soriano ; Luis F. Vidal ; José M. Benlloch 

TOWARDS PERSONALIZED INJECTED PATIENT DOSES FOR CARDIAC PERFUSION SPECT 
IMAGING: A RETROSPECTIVE STUDY ................................................................................................................................................717

P. Hendrik Pretorius ; Michael A. King ; Karen L. Johnson ; Yongyi Yang ; Miles N. Wernick 
MEMS GATING: A NEW DUAL GATING TECHNIQUE FOR ELIMINATING MOTION-RELATED 
INACCURACIES IN PET IMAGING.........................................................................................................................................................720

Mojtaba Jafari Tadi ; Jarmo Teuho ; Eero Lehtonen ; Antti Saraste ; Tero Koivisto ; Mikko Pänkäälä ; Mika Teräs 
VALIDATION OF 3D MODEL-BASED MAXIMUM-LIKELIHOOD ESTIMATION OF NORMALISATION 
FACTORS FOR PARTIAL RING POSITRON EMISSION TOMOGRAPHY ....................................................................................725

Tahereh Niknejad ; Stefaan Tavernier ; Joao Varela ; Kris Thielemans 
QUANTITATIVE ACCURACY OF TIME-OF-FLIGHT PET AT HIGH COUNT RATES ..............................................................730

Margaret E. Daube-Witherspoon ; Joshua Scheuermann ; Varsha Viswanath ; Suleman Surti ; Samuel Matej ; Joel S. Karp 
REAL-TIME DATA-DRIVEN RESPIRATORY GATING WITH OPTIMIZED AUTOMATIC VOI SELECTION.....................734

Tao Feng ; Wentao Zhu ; Zilin Deng ; Gang Yang ; Youjun Sun ; Yun Dong ; Jun Bao ; Hongdi Li 
QUALITY CONTROL ALGORITHMS STUDIES FOR A PMT-BASED TIME-OF-FLIGHT PET SYSTEM ..............................739

Huini Du ; Xiaoli Li ; Masaki Miyahara ; Kent C. Burr 
SIMULATING THE ACCURACY OF THE FOTONIC E-SERIE RANGE IMAGER FOR RESPIRATORY 
MOTION ESTIMATION ..............................................................................................................................................................................743

First Ehsan. Golkar ; Second A. A. Abd. Rahni 
ULTRA EFFICIENTAND ROBUST ESTIMATION OF THE ATTENUATION MAP IN PET IMAGING....................................747

Wentao Zhu ; Tao Feng ; Mu Chen ; Yun Dong ; Jun Bao ; Hongdi Li 
DIRECT REGIONAL QUANTIFICATION AND UNCERTAINTY ESTIMATION USING ORIGIN 
ENSEMBLES..................................................................................................................................................................................................750

J. E. Gillam ; G. I. Angelis ; S. R. Meikle 
UNIFORM ACQUISITION MODELLING ACROSS PET IMAGING SYSTEMS: UNIFIED SCATTER 
MODELLING .................................................................................................................................................................................................753

P. J. Markiewicz ; M. J. Ehrhardt ; D. Atkinson ; S. R. Arridge ; B. F. Hutton ; S. Ourselin 
ANALYSIS OF SPECT/CT QUANTITATION IN SOFT TISSUE AND LUNG DENSITY PHANTOMS .......................................756

William Hunter ; Adrienne Lehnert ; Thomas Lewellen ; Robert Harrison ; Wendy McDougald ; Robert Miyaoka 
PERFORMANCE OF AN IMAGE-BASED MOTION COMPENSATION ALGORITHM FOR THE HRRT: A 
STRIATUM-PHANTOM STUDY WITH TRUE MOTION.....................................................................................................................761

Jarkko Johansson ; Sune Keller ; Jouni Tuisku ; Mika Teräs 
ELASTIC MOTION CORRECTION FOR CONTINUOUS BED MOTION WHOLE-BODY PET/CT...........................................764

Inki Hong ; Judson Jones ; James Hamill ; Christian Michel ; Michael Casey 
EXPLORING THE RELATION BETWEEN MR ZTE INTENSITY AND TISSUE DENSITY: APPLICATION 
TO MR ATTENUATION CORRECTION IN PET/MR...........................................................................................................................766

Maya Khalifé ; Brice Fernandez ; Christophe Nioche ; Michael Soussan ; Irène Buvat ; Vincent Brulon 
EFFECTS OF THE COLLIMATOR MAGNIFICATION FACTOR IN THE GEOMETRICAL CALIBRATION 
OF SPECT SYSTEMS ...................................................................................................................................................................................770

Debora Salvado ; Kjell Erlandsson ; Brian F. Hutton 
STATISTICAL IMAGE RECONSTRUCTION FOR LOW-DOSE DUAL ENERGY CT USING ALPHA-
DIVERGENCE CONSTRAINED SPECTRAL REDUNDANCY INFORMATION.............................................................................774

Dong Zeng ; Zhaoying Bian ; Jing Huang ; Yuting Liao ; Jing Wang ; Zhengrong Liang ; Jianhua Ma 
IN-LINE PHASE CONTRAST TOMOGRAPHY OF THE BREAST WITH A DEDICATED MICRO-CT 
SCANNER .......................................................................................................................................................................................................778

Giovanni Mettivier ; Kristina Bliznakova ; Antonio Sarno ; Francesca Di Lillo ; Roberta Castriconi ; Paolo Russo 
AN EMPIRICAL MATERIAL DECOMPOSITION METHOD (EMDM) FOR SPECTRAL CT .....................................................781

Chuqing Feng ; Qi Shen ; Kejun Kang ; Yuxiang Xing 
FEW-VIEW CT RECONSTRUCTION METHOD BASED ON DEEP LEARNING ...........................................................................786

Ji Zhao ; Zhiqiang Chen ; Li Zhang ; Xin Jin 
DUAL-ENERGY CT RECONSTRUCTION USING GUIDED IMAGE FILTERING ........................................................................790

Hongkai Yang ; Kyungsang Kim ; Georges El Fakhri ; Kejun Kang ; Yuxiang Xing ; Quanzheng Li 
FOUR DIMENSIONAL CONE-BEAM COMPUTED TOMOGRAPHY RECONSTRUCTION USING MULTI-
PHASE PROJECTIONS ...............................................................................................................................................................................794

Hua Zhang ; Yang Liu ; Xi Tao ; Zhaoying Bian ; Jianhua Ma ; Wufan Chen 
TV CONSTRAINED CT IMAGE RECONSTRUCTION WITH DISCRETIZED NATURAL PIXELS...........................................798

Sean D. Rose ; Emil Y. Sidky ; Xiaochuan Pan 
RECONSTRUCTION AND MULTI-MATERIAL DECOMPOSITION OF SPECTRAL CT IN DYNAMIC-
THRESHOLD-BASED COUNTING AND INTEGRATING MODES ...................................................................................................801

Zhengyang Chen ; Liang Li 
ATLAS-BASED INTERIOR TOMOGRAPHY .........................................................................................................................................805

Mona Selim ; Essam A. Rashed ; Hiroyuki Kudo 
IMPACT OF A DATA-DERIVATIVE FIDELITY ON TRUNCATION-DATA RECONSTRUCTION IN CBCT..........................810

Dan Xia ; David A. Langan ; Stephen B. Solomon ; Hao Lai ; Zheng Zhang ; Buxin Chen ; Emil Y. Sidky ; Xiaochuan Pan 



RECONSTRUCTING DYNAMIC MAGNIFICATION CBCT SCANS WITH OPTIMIZATION-BASED 
RECONSTRUCTION ....................................................................................................................................................................................814

Andrew M. Davis ; Xiaochuan Pan ; Charles A. Pelizzari 
REGULARIZING DIRECT PARAMETRIC RECONSTRUCTION FOR DYNAMIC PET WITH THE 
METHOD OF SIEVES ..................................................................................................................................................................................817

László Szirmay-Kalos ; Agota Kacsó 
DIRECT 4D SLICE-WISE WHOLE-BODY PARAMETRIC PET IMAGE RECONSTRUCTION FOR 
CONTINUOUS BED MOTION ACQUISITIONS.....................................................................................................................................823

Nicolas A. Karakatsanis ; Abolfazl Mehranian ; Michael E. Casey ; Habib Zaidi 
NOVEL QUANTITATIVE WHOLE-BODY PARAMETRIC PET IMAGING UTILIZING MULTIPLE 
CLUSTERING REALIZATIONS................................................................................................................................................................829

H. Bal ; V. Y. Panin ; N. A. Karakatsanis ; M. A. Lodge ; A. Rahmim ; M. E. Casey 
JOINT DIRECT DYNAMIC ANALYSIS IN DUAL-TRACER PET IMAGING..................................................................................834

Wentao Zhu ; Tao Feng ; Mu Chen ; Yun Dong ; Jun Bao ; Hongdi Li 
CHARACTERIZING CNR OF SUPER-RESOLUTION AND SUB-RESOLUTION PET..................................................................837

Garry Chinn ; Joshua W. Cates ; Craig S. Levin 
GEOMETRY OPTIMIZATION OF DUAL-LAYER OFFSET DETECTORS FOR COMPACT RING 
DIAMETER PET SYSTEMS .......................................................................................................................................................................841

Mohammadreza Teimoorisichani ; Andrew L. Goertzen 
DEVELOPMENT OF TACHYON TIME-OF-FLIGHT PET CAMERAS ............................................................................................844

Qiyu Peng ; William Moses ; Xuezhu Zhang ; Jinyi Qi ; Zhixiang Zhao ; Qiu Huang ; Yicheng Zhu ; Tengjie Sui ; Mingming Yang ; 
Jianfeng Xu 

PROGRESSES IN DESIGNING A HIGH-SENSITIVITY DODECAHEDRAL PET FOR BRAIN IMAGING ..............................846
JianFeng Xu ; Qiu Huang ; Fenghua Weng ; Yunlong Zan ; Jie Chen ; Siwei Xie ; Zhixiang Zhao ; Hongyuan Li ; Weijie Tao ; 
Yicheng Zhu ; Qiyu Peng 

MULTI-PINHOLE SPECT SYSTEM WITH A TRIPLE HEAD GAMMA CAMERA .......................................................................848
Hayao Kubota ; Yutaro Hemuki ; Nobutoku Motomura ; Koichi Ogawa 

DETECTOR SHIELDING DESIGN OF A PET INSERTS IN A 3T MRI SYSTEM............................................................................851
Brian J. Lee ; Ronald D Watkins ; Chen-Ming Chang ; Inyong Kwon ; Craig S. Levin 

INVESTIGATION OF COOLING STRUCTURE DESIGN FOR PET DETECTOR THERMAL REGULATION 
METHODS......................................................................................................................................................................................................854

Brian J. Lee ; Chen-Ming Chang ; Inyong Kwon ; Craig S. Levin 
PERFORMANCE OF THE MEDIPROBE COMPACT GAMMA CAMERA FOR CODED APERTURE 
IMAGING .......................................................................................................................................................................................................857

Francesca Di Lillo ; Veronica Corvino ; Giovanni Mettivier ; Antonio Sarno ; Paolo Russo 
DYNAMIC PET RECONSTRUCTION USING THE SPLIT BREGMAN FORMULATION............................................................860

J. F. P. J. Abascal ; E. Lage ; J. L. Herraiz ; M. E. Martino ; M. Desco ; J. J. Vaquero 
BOTH QLD AND DQE PROPOSED FOR FLAT PANEL DETECTOR CHARACTERIZATION ..................................................864

Michael J. Petrillo ; Isaias D. Job ; Ian Cunningham 
COMPARATIVE EVALUATION OF IMAGE RECONSTRUCTION METHODS FOR THE SIEMENS PET-MR 
SCANNER USING THE STIR LIBRARY .................................................................................................................................................866

Daniel Deidda ; Nikos Efthimiou ; Richard Manber ; Kris Thielemans ; Pawel Markiewicz ; Robert G. Aykroyd ; Charalampos 
Tsoumpas 

IMPROVING THE CONTRAST-TO-NOISE RATIO BY AVERAGING IN SCINTILLATION DETECTORS ............................872
Michal Vopálenský ; Ivana Kumpová ; Daniel Vavrík 

J-PET: A NOVEL TOF-PET DETECTOR BASED ON PLASTIC SCINTILLATORS ......................................................................875
Pawel Moskal ; Dominika Alfs ; Tomasz Bednarski ; Piotr Bialas ; Catalina Curceanu ; Eryk Czerwinski ; Kamil Dulski ; 
Aleksander Gajos ; Bartosz Glowacz ; Marek Gorgol ; Beatrix Hiesmayr ; Bozena Jasinska ; Daria Kaminska ; Grzegorz Korcyl ; 
Pawel Kowalski ; Tomasz Kozik ; Wojciech Krzemien ; Ewelina Kubicz ; Muhsin Mohammed ; Monika Pawlik-Niedzwiecka ; 
Szymon Niedzwiecki ; Marek Palka ; Lech Raczynski ; Zbigniew Rudy ; Oleksandr Rundel ; Neha Gupta Sharma ; Michal Silarski ; 
Jerzy Smyrski ; Adam Strzelecki ; Anna Wieczorek ; Wojciech Wislicki ; Bozena Zgardzinska ; Marcin Zielinski 

DESIGN STUDY OF A PRACTICAL-ENTIRE-TORSO PET (PET-PET) WITH LOW-COST DETECTOR 
DESIGNS.........................................................................................................................................................................................................878

Yuxuan Zhang ; Wai-Hoi Wong 
A BRAIN PET INSERT MR COMPATIBLE: FINAL DESIGN AND FIRST RESULTS...................................................................883

Antonio J. González ; Andrea González-Montoro ; Albert Aguilar ; Pablo Conde ; Gabriel Cañizares ; Liczandro Hernández ; 
Amadeo Iborra ; Laura Moliner ; Luis F. Vidal ; Sebastian Sánchez ; Filomeno Sánchez ; Reineiry Garcia ; Julio Barbera ; Carlos
Correcher ; Sesbastian Aussenhofer ; Daniel Gareis ; Matteo Galasso ; Andrea Fabbri ; Enrico Preziosi ; Dimitris Visvikis ; 
Julien Bert ; Awen Autret ; Jose M. Benlloch 

PROOF-OF-PRINCIPLE RESULTS OF PROTON COMPUTED TOMOGRAPHY..........................................................................888
Carlo Civinini ; Monica Scaringella ; Danilo Bonanno ; Mirko Brianzi ; Massimo Carpinelli ; G. A. Pablo Cirrone ; Giacomo 
Cuttone ; Domenico Lo Presti ; Giorgia Maccioni ; Stefania Pallotta ; Nunzio Randazzo ; Francesco Romano ; Marta Rovituso ; 
Valeria Sipala ; Cinzia Talamonti ; Francesco Tommasino ; Eleonora Vanzi ; Mara Bruzzi 

ABSORBED ENERGY MONITORING DURING HADRONTHERAPY VIA PROMPT GAMMA DETECTION .......................894
J. Krimmer ; L. Balleyguier ; D. Dauvergne ; M. Fontana ; N. Freud ; J. Herault ; C. Koumeir ; J. M. Létang ; H. Mathez ; M. 
Pinto ; E. Testa ; Y. Zoccarato 

PROSTATE BRACHYTHERAPY OPTIMIZATION USING GPU ACCELERATED SIMULATED 
ANNEALING AND MONTE CARLO DOSE SIMULATION.................................................................................................................896

Konstantinos A. Mountris ; Julien Bert ; Dimitris Visvikis 



AN ASSESSMENT OF PHOTOACOUSTIC AND PHOTON COUNTING MULTISPECTRAL X-RAY 
IMAGING TECHNIQUES FOR IMAGING GOLD NANORODS IN VIVO AS PART OF PREDICTING DOSE 
ENHANCING EFFECTS ..............................................................................................................................................................................898

Oliver Pickford Scienti ; Anant Shah ; Jeff Bamber ; Dimitra Darambara 
CONSTRUCTION OF PERSONALIZED COMPUTATIONAL PHANTOMS OF PREGNANT PATIENTS FOR 
ASSESSMENT OF CT RADIATION DOSE ..............................................................................................................................................900

Tianwu Xie ; Pierre-Alexandre Poletti ; Christoph Becker ; Habib Zaidi 
EVALUATION OF PENALIZED MAXIMUM-LIKELIHOOD PET IMAGE RECONSTRUCTION FOR ROI 
QUANTIFICATION ......................................................................................................................................................................................905

Li Yang ; Jian Zhou ; Evren Asma ; Wenli Wang 
DOSE OPTIMIZATION OF SPECT-MPI RECONSTRUCTION ALGORITHMS FOR PERFUSION-DEFECT 
DETECTION ..................................................................................................................................................................................................910

Albert Juan Ramon ; Yongyi Yang ; P. Hendrik Pretorius ; Piotr Slomka ; Karen L. Johnson ; Michael A. King ; Miles N. Wernick 
TABLETOP MRI SYSTEM DEVELOPMENT FOR INTRAOPERATIVE BIOPSY ANALYSIS....................................................913

J. P. Rigla ; D. Grau-Ruiz ; E. Díaz-Caballero ; A. Nacev ; P. Stepanov ; R. Hilaman ; L. Mair ; I. N. Weinberg ; E. Anashkin ; S. 
T. Fricke ; L. Hernandez ; A. Aguilar ; A. J. Gonzalez ; C. D. Vera-Donoso ; J. M. Benlloch 

IMPROVED RESOLUTION IN POSITRON ATTENUATION TOMOGRAPHY USING MULTIPLE VIEWS ...........................917
Charles C. Watson 

FEASIBILITY OF MARKER-FREE MOTION TRACKING FOR MOTION-CORRECTED MRI AND PET-
MRI ..................................................................................................................................................................................................................920

Andre Z. Kyme ; Julian Maclaren ; Murat Aksoy ; Roland Bammer 
QUANTITATIVE ESTIMATION OF TUMOR CELLULARITY BASED ON HISTOLOGY DATA ..............................................923

Yi Yin ; Oliver Sedlaczek ; Arne Warth ; Margarita González-Vallinas ; Kai Breuhahn ; Irene E. Vignon-Clementel ; Dirk Drasdo 
DEVELOPMENT OF THE APPLICATION FOR FITTING FUNCTIONS USING EXPRESSION PARSING .............................926

K. Neichi 
SENSOR FUSION OF SPECTROSCOPIC DATA AND GYROSCOPE ACCELERATIONS FOR A DIRECTION 
INDICATION IN HANDHELD RADIATION DETECTION INSTRUMENTS ...................................................................................929

Christian Henke ; Elmar Jacobs ; Nikolai Teofilov ; Peter Henke ; Marcus J. Neuer 
IMPLEMENTATION OF POSITION AND ANGLE UNCERTAINTIES IN THE MUON RECONSTRUCTION 
OF THE CMS EXPERIMENT, AND IMPACT ON THE PERFORMANCE .......................................................................................933

Giovanni Abbiendi ; Simranjit Singh Chhibra 
UNDERWATER NUCLIDE IDENTIFICATION STRATEGY USING A MULTI-AGENT SYSTEM WITH A 
DEDICATED SCATTERING AND ATTENUATION AGENT ..............................................................................................................940

Marcus J. Neuer ; Elmar Jacobs ; Christian Henke 
MAGNETIC SHIELD OPTIMIZATION OF PMTS EXPOSED TO CONSTANT QUADRIPOLAR FRINGE 
FIELDS ............................................................................................................................................................................................................943

Elian Bouquerel ; Philippe Peaupardin ; Olivier Dorvaux ; Safia Kihel ; Marc Krauth ; Michal Ciemala 
GEANT4 MAINTAINABILITY ASSESSED WITH RESPECT TO SOFTWARE ENGINEERING 
REFERENCES ...............................................................................................................................................................................................945

Elisabetta Ronchieri ; Maria Grazia Pia ; Tullio Basaglia ; Marco Canaparo 
OPTIMISED LAMBDA ARCHITECTURE FOR MONITORING WLCG USING SPARK AND SPARK 
STREAMING..................................................................................................................................................................................................948

U. Suthakar ; L. Magnoni ; D. R. Smith ; A. Khan 
A NEW GEANT4 MODELING SOLUTION BASED ON CAD GEOMETRIES .................................................................................950

Y. Qiu ; L. Lu ; U. Fischer 
DYNAMIC DERIVATIVE CONVOLUTION ALGORITHM FOR PROMPT GAMMA NEUTRON 
ACTIVATION SPECTRA ............................................................................................................................................................................955

Marcus J. Neuer ; Tomasz Szczesniak ; Henryk Zastawny ; Elmar Jacobs ; Martyna Grodzicka 
GAMMA-RAY DETECTION WITH A LARGE SILICON DETECTOR IN THE MEV RANGE ....................................................958

G. Brulin ; B. Genolini ; J-J. Dormard ; T. Faul ; E. Rauly ; P. Rosier ; N. de Séréville ; A. Torrentó ; V. Le Ven ; E. Wanlin
EVALUATION OF A BREAD BOARD MODEL GAMMA-RAY BURST POLARIMETER TOWARD 
INSTALLATION ON THE INTERNATIONAL SPACE STATION ......................................................................................................963

Yuma Oikawa ; Shuichi Gunji ; Takeshi Nakamori ; Mika Takakura ; Tatsuya Ueda ; Tatsuya Kishikawa ; Stephen Daigle ; Jessica 
Gaskin ; Brian Ramsey ; Colleen Wilson-Hodge ; Robert D. Preece ; Mark McConnell ; Peter Bloser ; Jason Legere ; Daisuke 
Yonetoku ; Tatehiro Mihara ; Kiyoshi Hayashida ; Yuji Kishimoto ; Shunji Kishimoto ; Hiromitsu Takahashi ; Yoichi Yatsu ; Kenji
Toma ; Takanori Sakamoto 

SI AND CDTE DETECTOR READOUT ASIC IN 0.35μM CMOS FOR ENERGETIC ELECTRON 
SPECTROSCOPY FOR SPACE APPLICATION.....................................................................................................................................968

K. W. Wong ; G. Orttner ; O. Chassela ; M. Bassas ; G. Roudil ; P. Devoto ; P. L. Blelly ; J. A. Sauvaud ; F. Bouyjou ; O. Bernal ; 
H. Tap 

DEVELOPMENT OF AN ELPASOLITE PLANETARY SCIENCE INSTRUMENT .........................................................................970
Suzanne F. Nowicki ; Laura C. Stonehill ; Daniel D. S. Coupland ; Katherine E. Mesick 

CDS4C: A NOVEL CDS ASIC FOR A MULTI-READOUT X-RAY CCD WITH A 0.032% INL.....................................................975
Bo Lu ; Yong Chen ; Yanji Yang ; Weiwei Cui ; Hainan Liu ; Yumei Zhou 

HIGH PERFORMANCE READOUT MODULE BASED ON ZYNQ WITH GIGA ETHERNET ....................................................980
Tao Xue ; Guanghua Gong ; Jianmin Li 

PERFORMANCE EVALUATION OF DIGITAL PIXEL READOUT CHIP ARCHITECTURE OPERATING AT 
VERY HIGH RATE THROUGH A REUSABLE UVM SIMULATION FRAMEWORK...................................................................986

Elia Conti ; Sara Marconi ; Tomasz Hemperek ; Jorgen Christiansen ; Pisana Placidi 
UPGRADES TO THE CMS CATHODE STRIP CHAMBER ELECTRONICS FOR HL-LHC ........................................................990

David M. Morse 



STUDY OF PMOS FRONT-END SOLUTION WITH SIGNAL COMPRESSION FOR XFEL MINISDD X-RAY 
DETECTORS..................................................................................................................................................................................................993

A. Grande ; C. Fiorini ; F. Erdinger ; P. Fischer ; M. Porro 
A COMBINATION OF MULTIPLE CHANNELS OF FPGA BASED TIME-TO-DIGITAL CONVERTER FOR 
HIGH TIME PRECISION ............................................................................................................................................................................997

Qiang Cao ; Yonggang Wang ; Chong Liu 
MATRIX: A NOVEL TWO-DIMENSIONAL RESISTIVE INTERPOLATION 15 PS TIME-TO-DIGITAL 
CONVERTER ASIC ....................................................................................................................................................................................1000

J. Mauricio ; D. Gascon ; D. Ciaglia ; S. Gómez ; G. Fernández ; A. Sanuy 
BASIC64: A NEW MIXED-SIGNAL FRONT-END ASIC FOR SIPM DETECTORS ......................................................................1003

P. Calò ; F. Ciciriello ; F. Corsi ; C. Marzocca ; G. Matarrese ; M. G. Bisogni 
PRELIMINARY CHARACTERIZATION OF ASIC-BASED DETECTORS FOR TOF-PET APPLICATIONS .........................1008

Albert Aguilar ; Jose M. Monzó ; Antonio J. González ; Andrea González-Montoro ; Gabriel Cañizares ; Luis F. Vidal ; Liczandro 
Hernández ; Ricardo Colom ; Daniel Grau-Ruíz ; Efthimis Lamprou ; Juan P. Rigla ; Elena Díaz-Caballero ; Juan J. García-
Garrigós ; Pablo Bellido ; Pablo Conde ; Amadeo Iborra ; Laura Moliner ; Maria J. Rodríguez-Álvarez ; Sebastian Sánchez ; 
Michael Seimetz ; Antonio Soriano ; Filomeno Sánchez ; Jose M. Benlloch 

INPUT MEZZANINE CARD FOR THE FAST TRACKER AT ATLAS.............................................................................................1013
Tomoya Iizawa 

A NEW VERTICAL JFET TECHNOLOGY FOR THE POWERING SCHEME OF THE ATLAS UPGRADE 
INNER TRACKER ......................................................................................................................................................................................1016

Pablo Fernández-Martínez ; Lucía Ré ; David Flores ; Salvador Hidalgo ; David Quirion ; Miguel Ullán 
TIGER, A 64 CHANNEL MIXED-MODE ASIC FOR THE READOUT OF THE CGEM DETECTOR IN THE 
BESIII EXPERIMENT................................................................................................................................................................................1020

C Y. Leng ; M. Alexeev ; R. Bugalho ; J Y. Chai ; M. Da Rocha Rolo ; A. Di Francesco ; M. Gertosio ; M. Greco ; H S. Li ; M. 
Maggiora ; S. Marcello ; M. Mignone ; A. Rivetti ; J. Varela ; R. Wheadon 

A MULTI-CHANNEL CCD CLOCK DRIVER ASIC FOR SPACE-BASED APPLICATIONS ......................................................1024
Quentin Morrissey ; Stephen Bell ; Lawrence Jones ; Martin Torbet ; Nick Waltham ; Matthew Clapp 

EVALUATION OF THE SPECTROSCOPIC PERFORMANCE OF THE INTEGRATED MULTI-CHANNEL 
CHARGE-SENSITIVE PREAMPLIFIER OF TRACE WITH A SILICON DETECTOR PROTOTYPE .....................................1032

Stefano Capra ; Ramon J. Aliaga ; Daniele Mengoni ; Philipp R. John ; Andres Gadea ; Vicente Herrero ; Alberto Pullia 
DESIGN OF LOW POWER AND LOW AREA 12-BIT 40MSPS SAR ADCS WITH A REDUNDANCY 
ALGORITHM AND DIGITAL CALIBRATION FOR HIGH DYNAMIC RANGE CALORIMETER READOUT .....................1035

Mohamed Zeloufi ; Daniel Dzahini 
A GHZ WAVEFORM RECORDER AND DIGITIZER ASIC ..............................................................................................................1042

Jiajun Qin ; Lei Zhao ; Yiming Lu ; Boyu Cheng ; Shubin Liu ; Qi An 
IMPLEMENTATION OF BROADBAND MISMATCH CORRECTION IN A 1.6-GSPS TIADC SYSTEM.................................1046

Xingshun Gao ; Lei Zhao ; Zouyi Jiang ; Shubin Liu ; Qi An 
MEASUREMENT OF THE POWER SPECTRAL DENSITY OF NOISE PRODUCED BY A LARGE 
INTEGRATED FEEDBACK RESISTOR FOR CHARGE-SENSITIVE PREAMPLIFIERS...........................................................1049

Stefano Capra ; Alberto Pullia 
EVALUATION OF THE PROTOTYPE FRONT END ELECTRONICS OF WCDA IN LHAASO................................................1052

Shaoping Chu ; Lei Zhao ; Cong Ma ; Xingshun Gao ; Zouyi Jiang ; Ruoshi Dong ; Shubin Liu ; Qi An 
DEVELOPMENT OF THE ASYNCHRONOUS READOUT ASIC FOR GEM DETECTORS .......................................................1055

E. Atkin ; I. Bulbakov ; P. Ivanov ; E. Malankin ; D. Normanov ; I. Sagdiev ; V. Shumikhin ; O. Shumkin ; S. Vinogradov ; A. 
Voronin ; V. Samsonov ; V. Ivanov 

HIGH-SPEED RECORDER BASED ON SCA TECHNOLOGY FOR THOMSON SCATTERING DIAGNOSTIC 
ON ITER .......................................................................................................................................................................................................1060

Ekaterina A. Puryga ; Svetlana V. Ivanenko ; Andrew N. Kvashnin ; Aleksander D. Khilchenko ; Peter V. Zubarev ; Denis V. 
Moiseev

MODELING OF DEPFET BASED X-RAY DETECTORS FOR ATHENA'S WIDE FIELD IMAGER.........................................1063
Sabine Ott ; Robert Andritschke ; Alexander Bähr ; Norbert Meidinger ; Johannes Müller-Seidlitz ; Markus Plattner ; Walter 
Stechele ; Wolfgang Treberspurg 

FULLY-MIGRATABLE TDC ARCHITECTURE FOR FPGA DEVICES .........................................................................................1071
N. Lusardi ; A. Palmucci ; A. Geraci 

DEVELOPMENT OF FLEXIBLE, SCALABLE, LOW COST READOUT FOR BEAM TESTS OF THE HIGH 
GRANULARITY CALORIMETER FOR THE CMS ENDCAP ...........................................................................................................1074

P. Rubinov 
DQM4HEP : A GENERIC DATA QUALITY MONITORING FOR HIGH ENERGY PHYSICS...................................................1079

R. Été ; A. Pingault ; L. Mirabito 
INTEGRATION OF GBTX EMULATOR WITH MUCH-XYTER AND DATA PROCESSING BOARD FOR 
CBM EXPERIMENT...................................................................................................................................................................................1085

Swagata Mandal ; Jogender Saini ; Suman Sau ; Amlan Chakrabarti ; Wojciech Zabolotny ; Subhasis Chattopadhyay ; W. F. J. 
Muller 

ATLAS TRIGGER ALGORITHMS FOR GENERAL PURPOSE GRAPHICS PROCESSOR UNITS ..........................................1090
Ademar Tavares Delgado ; Dmitry Emeliyanov 

X-RAY DIGITAL RADIOGRAPHY OF OPERATING AERO-ENGINES WITH A UNIVERSAL TRIGGER 
MODULE ......................................................................................................................................................................................................1096

Yongshun Xiao ; Zhiqiang Chen ; Ming Chang 
HIGH-RESOLUTION TDL-TDC SYSTEM FOR MTCA.4 STANDARD ...........................................................................................1099

N. Lusardi ; A. Geraci ; J. Marjanovic ; M. Gustin 



SINGLE PHOTON COUNTING THROUGH MULTI-CHANNEL TDC IN PROGRAMMABLE LOGIC ..................................1103
N. Lusardi ; F. Garzetti ; G. Bulgarini ; R. B. M. Gourgues ; J. W. N. Los ; A. Geraci 

SIGNAL PROCESSING FOR MICROBOONE EXPERIMENT..........................................................................................................1107
Yichen Li 

RESPIRATORY MOTION GATING USING TRUE EVENT DISTRIBUTION IN PET/CT ..........................................................1110
Rui Cui ; Lei Fu ; Jianfeng He 

HIGH-RATE GERMANIUM GAMMA SPECTROSCOPY: A SENSITIVITY STUDY...................................................................1113
Andrew J. Gilbert ; James E. Fast ; Mitchell J. Myjak ; Brent A. VanDevender ; Lynn S. Wood 

DIGITAL STRATEGIES FOR TIME AND ENERGY MEASUREMENT FOR ULTRA FAST SCINTILLATORS ...................1116
Víctor Sánchez-Tembleque ; Victoria Vedia ; Mariano Carmona ; Luis M Fraile ; Stefan Ritt ; José Manuel Udías 

TRAPEZOIDAL SHAPING ALGORITHM BASED ON DIGITAL PENALIZED LMS METHOD ..............................................1118
Yuyan Huang ; Hui Gong ; Jianmin Li 

AN IPMI-COMPLIANT CONTROL SYSTEM FOR THE ATLAS TILECAL PHASE-II UPGRADE 
PREPROCESSOR MODULE ....................................................................................................................................................................1121

P. Zuccarello ; F. Carrió Argos ; A. Valero Biot 
DAQ SYSTEM FOR PROFILE RECORDING OF NS THOMSON RCATTERING PULSES........................................................1124

Svetlana V. Ivanenko ; Ekaterina A. Puryga ; Aleksander D. Khilchenko ; Andrew N. Kvashnin ; Peter V. Zubarev ; Denis V. 
Moiseev ; Vladimir V. Solokha ; Aleksander P. Chernakov 

DEVELOPMENT OF A FAST FRAMING DETECTOR FOR ELECTRON MICROSCOPY ........................................................1127
Ian J. Johnson ; Karen C. Bustillo ; Jim Ciston ; Eli Dart ; Brent R. Draney ; Peter Ercius ; Erin Fong ; Carl R. Grace ; John M.
Joseph ; Jason R. Lee ; Andrew M. Minor ; Colin Ophus ; David E. Skinner ; Thorsten Stezelberger ; Craig S. Tindall ; Peter 
Denes 

SINGLE-CHAIN 4-CHANNELS HIGH-RESOLUTION MULTI-HIT TDC IN FPGA.....................................................................1129
N. Lusardi ; M. Luciani ; A. Geraci 

PRECISION LUMINOSITY OF LHC PROTON-PROTON COLLISIONS AT 13 TEV USING HIT-COUNTING 
WITH TPX PIXEL DEVICES....................................................................................................................................................................1133

André Sopczak ; Babar Ali ; Thanawat Asawatavonvanich ; Jakub Begera ; Benedikt Bergmann ; Thomas Billoud ; Petr Burian ; 
Ivan Caicedo ; Davide Caforio ; Erik Heijne ; Josef Janecek ; Claude Leroy ; Petr Mánek ; Kazuya Mochizuki ; Yesid Mora ; Josef
Pacík ; Costa Papadatos ; Michal Platkevic ; Štepán Polanský ; Stanislav Pospíšil ; Michal Suk ; Zdenek Svoboda 

STRIP DETECTOR FOR THE ATLAS DETECTOR UPGRADE FOR THE HIGH — LUMINOSITY LHC .............................1138
Dennis Sperlich 

CLAWS — A PLASTIC SCINTILLATOR / SIPM BASED DETECTOR TO MEASURE BACKGROUNDS AT 
SUPERKEKB................................................................................................................................................................................................1140

Miroslav Gabriel ; Margarete Kattau ; Christian Kiesling ; Frank Simon ; Hendrik Windel 
THE PHASE-II ATLAS PIXEL TRACKER UPGRADE: LAYOUT AND MECHANICS ...............................................................1146

Abhishek Sharma 
SIPM READOUT FOR SHIP TIMING DETECTOR .............................................................................................................................1149

R. Bruendler ; C. Betancourt 
3D ELECTRON TRACKING AND VERTEXING IN SINGLE PLANE PIXEL DETECTORS......................................................1153

G. Blaj ; C. J. Kenney ; P. Caragiulo ; A. Dragone ; G. Haller ; P. Hansson ; C. Hast ; R. Herbst ; B. Markovic ; T. Smith 
DESIGN OF DATA AGGREGATION UNIT FOR HIGH ENERGY PHYSICS EXPERIMENTS..................................................1159

Jubin Mitra ; Tapan K. Nayak 
CMS RESISTIVE PLATE CHAMBERS PERFORMANCE AT S = 13 TEV ...................................................................................1167

Andres L. Cabrera-Mora 
NEUTRON DETECTION IN THE SOLID EXPERIMENT ..................................................................................................................1170

S. Vercaemer 
SLOW SCINTILLATION COMPONENT AND RADIATION INDUCED READOUT NOISE IN PURE CSI 
CRYSTALS ...................................................................................................................................................................................................1174

Fan Yang ; Liyuan Zhang ; Ren-Yuan Zhu 
DESIGN OF THE RAPIDLY RELOCATABLE TAGGED NEUTRON INSPECTION SYSTEM OF THE C-
BORD PROJECT .........................................................................................................................................................................................1178

Alix Sardet ; Bertrand Pérot ; Cédric Carasco ; Guillaume Sannié ; Sandra Moretto ; Giancarlo Nebbia ; Cristiano Fontana ; 
Marek Moszynski ; Pawel Sibczynski ; Krystian Grodzicki ; Lukasz Swiderski ; Alessandro Iovene ; Carlo Tintori 

APPLICATION OF LABR3(CE) DETECTORS IN A MOBILE SPECTROMETRIC SYSTEM....................................................1183
Felix V. Finkel ; Igor A. Krajnukov ; Vladimir V. Gostilo 

X-RAY FLUORESCENCE MEASUREMENTS OF TOXIC METAL CONTENT IN ASH FROM MUNICIPAL 
SOLID WASTE INCINERATION ............................................................................................................................................................1187

Börje Norlin ; Salim Reza ; Christer Fröjdh 
DISCRIMINATION OF HIGH-Z MATERIALS USING MUON SCATTERING TOMOGRAPHY ..............................................1190

Leonor Frazão ; Jaap Velthuis ; Christian Thomay ; Chris Steer 
COMPARISON OF PROMPT AND DELAYED PHOTOFISSION NEUTRON DETECTION TTECHNIQUES 
USING DIFFERENT TYPES OF RADIATION DETECTORS ............................................................................................................1193

Pawel Sibczynski ; Andrzej Dziedzic ; Krystian Grodzicki ; Joanna Iwanowska ; Tymoteusz Kosinski ; Michal Matusiak ; Marek 
Moszynski ; Lukasz Swiderski ; Agnieszka Syntfeld-Kazuch ; Dariusz Wolski ; Frédérick Carrel ; Amélie Grabowski ; Matthieu 
Hamel ; Frederic Lainé ; Adrien Sari ; Alessandro Iovene ; Carlo Tintori 

PERSONAL DOSIMETRY GEOLOCALIZED SYSTEM FOR RADIATION MONITORING......................................................1196
R. Chil ; G. Konstantinou ; L. M. Fraile ; J. Vaquero ; C. Rodriguez ; S. Borromeo ; M. Desco ; J. M. Udías ; J. J Vaquero 

URBAN SOURCE DETECTION WITH MOBILE SENSOR NETWORKS ENHANCED WITH MACHINE 
LEARNING ALGORITHMS .....................................................................................................................................................................1198

Zheng Liu ; Clair J. Sullivan 



IDENTIFICATION OF 90SR AND 40K BASED ON CHERENKOV RADIATION AT LOWER BACKGROUND 
SUPPRESSED COSMIC RAYS .................................................................................................................................................................1200

Hiroshi Ito ; Atsushi Kobayashi ; Hideyuki Kawai ; Satoshi Kodama ; Takayuki Mizuno ; Makoto Tabata 
SENSITIVITY IMAGE COMPENSATION IN PIXELATED, 3-D POSITION-SENSITIVE CDZNTE 
DETECTORS................................................................................................................................................................................................1205

Bennett Williams ; Zhong He 
NEUTRON SPALLATION TO ENHANCE MUON SCATTERING TOMOGRAPHY ....................................................................1210

C. L. Grove ; C. Eldridge ; J. Burns ; C. A. Steer ; G. Chapman ; A. Lohstroh 
MINIMIZATION OF THE IMPACT OF SENSOR VELOCITY ON THE PROBABILITY OF SOURCE 
DETECTION USING GEOGRAPHICALLY WEIGHTED METHODS.............................................................................................1217

Myeong-Hun Jeong ; Clair J. Sullivan ; Michael Cheng ; Shaowen Wang 
METHOD TO IMPROVE ANGULAR RESOLUTION OF PORTABLE GAMMA CAMERA WITH PINHOLE 
COLLIMATOR ............................................................................................................................................................................................1219

Victor N. Potapov ; Oleg P. Ivanov ; Iliya A. Semin 
MEBCIS: MULTI-ENERGY BETATRON-BASED CARGO INSPECTION SYSTEM ...................................................................1223

Anatoli Arodzero ; Salime Boucher ; Sergey V. Kutsaev ; Richard C. Lanza ; Vincent Palermo ; Finn O'Shea ; Vitaliy Ziskin 
MODEL VALIDATION FOR FAST-NEUTRON CODED APERTURE QUANTITATIVE IMAGING ........................................1228

Aaron M. Bevill ; William R. Martin 
DESIGN OF A ROTATIONAL MODULATION COLLIMATOR UTILIZING ASYMMETRIC MASKS FOR 
THE GAMMA-RAY/NEUTRON DUAL IMAGING TECHNIQUE.....................................................................................................1236

Hyun Suk Kim ; Gyemin Lee ; Sung-Joon Ye ; Geehyun Kim 
THE IMAGE PROCESSING FOR IMPROVEMENT OF ANGULAR RESOLUTION AND SENSITIVITY OF 
THE PORTABLE GAMMA CAMERA WITH MEDIPIX DETECTOR .............................................................................................1238

Oleg P. Ivanov ; Victor N. Potapov ; Vyacheslav E. Stepanov ; Yury N. Martinyuk 
A NOVEL SQUARE-HOLE BASED CODED APERTURE IMAGING METHOD ..........................................................................1242

Lei Shuai ; Xiuzuo Liang ; Zhiming Zhang ; Yiwen Zhang ; Tingting Hu ; Long Wei 
DESIGN STUDY ON DIFFERENTIAL DIE-AWAY TECHNIQUE IN AN INTEGRATED ACTIVE NEUTRON 
NDA SYSTEM FOR NON-NUCLEAR PROLIFERATION ..................................................................................................................1245

A. Ohzu ; M. Maeda ; M. Komeda ; H. Tobita ; M. Kureta ; M. Koizumi ; M. Seya 
SIMPLIFIED SIMULATION METHOD FOR MODELLING ILLICIT MATERIALS DETECTION SYSTEM 
BASED ON EDXRD ....................................................................................................................................................................................1249

Tian-yi YangDai ; Li Zhang 
DEVELOPMENT OF COMPACT GAMMA CAMERA FOR REALTIME RADIATION MONITORING AT 
NUCLEAR POWER PLANTS ...................................................................................................................................................................1253

Donghyun Jang ; Yong Choi ; Yeon Kyeong Kim ; Daeun Kim ; Jin Ho Jung 
ON THE DESIGN OF A REMOTELY-DEPLOYED DETECTION SYSTEM FOR REACTOR ASSESSMENT 
AT FUKUSHIMA DAIICHI .......................................................................................................................................................................1255

Ashley R. Jones ; Arron Griffiths ; Malcolm J. Joyce ; Barry Lennox ; Simon Watson ; Jun-ichi Katakura ; Keisuke Okumura ; 
Kangsoo Kim ; Michio Katoh ; Kazuya Nishimura ; Ken-ichi Sawada 

HYDROGEN BEAM EXTRACTION OF PENNING ION SOURCE FOR COMPACT NEUTRON GENERATOR...................1259
Cheol Ho Lee ; Dae-Sik Chang ; Byung-Hoon Oh ; Jaebum Son ; Yong-Kyun Kim 

RADIOLOGICAL PROTECTION STUDY OF A RADIOISOTOPE PRODUCTION SCENARIO OF A LASER-
BASED PROTON ACCELERATOR ........................................................................................................................................................1262

P. Bellido ; M. Seimetz ; R. Lera ; A. Ruiz de la Cruz ; F. Sánchez ; L. Roso ; J. M. Benlloch 
DIFFUSION LENGTH OF RN-222 IN HOME-STORED CDS/DVDS — INFLUENCE ON RN-222 AND RN-220 
MEASUREMENTS ......................................................................................................................................................................................1267

Ivelina S. Dimitrova ; Strahil B. Georgiev ; Dobromir S. Pressyanov ; Tatiana A. Boshkova ; Philippa L. Vassileva 
MECHANICAL STRUCTURE AND HOUSEKEEPING SYSTEM FOR THE FARCOS CLUSTERS ..........................................1272

A. Castoldi ; C. Guazzoni ; T. Parsani ; D. L. Romeri ; C. Boiano ; G. Cardella ; G. Sacca' ; L. Acosta ; C. Serrano-Baza 
A VLSI CHARGE PREAMPLIFIER FOR PARTICLE IDENTIFICATION WITH CSI(TL) SCINTILLATORS 
COUPLED WITH PHOTODIODES .........................................................................................................................................................1275

A. Castoldi ; C. Guazzoni ; T. Parsani 
THE PHASE-1 UPGRADE OF THE CMS PIXEL DETECTOR ..........................................................................................................1278

Hannsjörg Weber 
MODULE AND ELECTRONICS DEVELOPMENTS FOR THE ATLAS ITK PIXEL SYSTEM ..................................................1282

Clara Nellist 
CHARACTERIZATION AND BEAM TEST OF THE FIRST FULL-SIZED DEPFET MODULES FOR THE 
BELLE II PIXEL DETECTOR PXD ........................................................................................................................................................1286

B. Paschen 
FAST NEUTRON DETECTORS BASED ON SOLID-STATE SINGLE CRYSTALLINE AND MULTILAYER 
COMPOSITE SCINTILLATORS .............................................................................................................................................................1289

Volodymyr D. Ryzhikov ; Sergei V. Naydenov ; Gennadiy M. Onyshchenko ; Leonid A. Piven ; Thierry Pochet ; Craig F. Smith 
NEUTRON IMAGING DETECTOR BASED ON MULTIPLE LAYERS OF BORON-COATED STRAWS................................1294

Jeffrey L. Lacy ; Murari Regmi ; Athanasios Athanasiades ; Christopher S. Martin ; Gerson J. Vazquez-Flores ; Georg Ehlers 
PFM2: A 32 × 32 READOUT CHIP FOR THE PIXFEL X-RAY IMAGER DEMONSTRATOR....................................................1297

L. Ratti ; D. Comotti ; L. Fabris ; M. Grassi ; L. Lodola ; P. Malcovati ; M. Manghisoni ; V. Re ; G. Traversi ; C. Vacchi ; G.
Batignani ; S. Bettarini ; G. Casarosa ; F. Forti ; F. Morsani ; A. Paladino ; E. Paoloni ; G. Rizzo ; M. A. Benkechkache ; G. -F.
Dalla Betta ; R. Mendicino ; L. Pancheri ; G. Verzellesi ; H. Xu 



DESIGN AND CHARACTERIZATION OF THE TPIX PROTOTYPE: A SPATIAL AND TIME RESOLVING 
FRONT-END ASIC FOR ELECTRON AND ION SPECTROSCOPY EXPERIMENTS AT LCLS................................................1302

B. Markovic ; P. Caragiulo ; A. Dragone ; C. Tamma ; T. Osipov ; C. Bostedt ; M. Kwiatkowski ; J. Segal ; J. Hasi ; G. Blaj ; C.
Kenney ; G. Haller 

ULTRA-THIN HIGH-REFLECTOR FILM DESIGNED FOR LYSO SCINTILLATORS...............................................................1306
Quanquan Sun ; Qiyu Peng ; Zhongding Wu ; Qiu Huang ; JianFeng Xu 

REQUIREMENTS FOR TESTING OF ACTIVE INTERROGATION SYSTEMS ...........................................................................1308
Richard Kouzes ; Glen Warren ; Peter Chiaro 

SCOTSS MODULAR SURVEY SPECTROMETER AND COMPTON IMAGER ............................................................................1310
Patrick R. B. Saull ; Audrey M. L. MacLeod ; Laurel E. Sinclair ; Pierre-Luc Drouin ; Lorne Erhardt ; Jens Hovgaard ; Bohdan 
Krupskyy ; Ryuichi Ueno ; David Waller ; Andrew McCann 

COLLIMATOR-LESS 4  GAMMA IMAGING WITH 3-D POSITION-SENSITIVE DETECTOR...............................................1317
Qing Ye ; Peng Fan ; Qingyang Wei ; Yunhan Yu ; Shi Wang ; Yaqiang Liu ; Tianyu Ma 

THE SOLID ANTI-NEUTRINO DETECTOR'S READ-OUT SYSTEM.............................................................................................1320
Nick Ryder 

SYSTEM ON CHIP ARCHITECTURE FOR AUGERPRIME SURFACE DETECTOR ELECTRONICS 
UPGRADE OF THE PIERRE AUGER OBSERVATORY ....................................................................................................................1327

E. Lagorio 
ARRAY OF SUPERCONDUCTING NANOWIRE SINGLE PHOTON DETECTORS RESOLVING THE 
NUMBER OF PHOTONS IN A WEAK OPTICAL PULSE ..................................................................................................................1330

N. Lusardi ; A. Geraci ; R. B. M. Gourgues ; J. W. N. Los ; G. Bulgarini 
NEUTRON INDUCED RADIATION DAMAGE OF KETEK SIPMS .................................................................................................1334

M. Centis Vignali ; V. Chmill ; E. Garutti ; R. Klanner ; M. Nitschke ; J. Schwandt ; S. Sonder 
EFFICIENT POSITIONING OF SILICON PHOTOMULTIPLIERS ON LARGE SCINTILLATION CRYSTALS ...................1339

Peter R. Menge ; Kan Yang ; Michael McLaughlin ; Brian Bacon 
A TIME INTERLEAVED, 10 BIT SAR ADC WITH SPLIT CAPACITOR DAC FOR DIFFRACTION IMAGING 
AT X-RAY FELS..........................................................................................................................................................................................1344

Luca Lodola ; Piero Malcovati ; Lodovico Ratti ; Carla Vacchi 
DESIGN OF A MEZZANINE CARD WITH BANDWIDTH AGGREGATION FOR HPGE GAMMA 
SPECTROSCOPY........................................................................................................................................................................................1349

J. Collado ; V. González ; J. M. Blasco ; E. Sanchis 
EXPERIMENTAL EVALUATION OF THE DYNAMIC RANGE OF THE FARCOS MICROSTRIP 
FRONTEND WITH A PULSED PROTON BEAM .................................................................................................................................1351

A. Castoldi ; C. Guazzoni ; S. Maffessanti ; T. Parsani ; L. Carraresi ; C. Czelusniak 
THE LIGHT COLLECTION NON-UNIFORMITY OF STRONGLY TAPERED PWO CRYSTALS AND ITS 
IMPACT ON THE ENERGY RESOLUTION OF THE PANDA ELECTROMAGNETIC CALORIMETER IN 
THE ENERGY REGION BELOW 1 GEV ...............................................................................................................................................1354

Stefan Diehl ; Kai-Thomas Brinkmann ; Peter Drexler ; Valery Dormenev ; Rainer W. Novotny ; Christoph Rosenbaum ; Hans-
Georg Zaunick 

LIQUID XENON DETECTOR WITH VUV-SENSITIVE MPPCS FOR THE MEG EXPERIMENT UPGRADE .......................1356
Shinji Ogawa 

MODELING ELECTRONEGATIVE IMPURITY CONCENTRATIONS IN LIQUID ARGON DETECTORS ..........................1359
Y. Li ; C. Thorn ; X. Qian ; W. Tang ; J. Joshi ; J. Stewart ; M. Diwan ; S. Kettell ; W. Morse ; T. Tsang ; T. Rao 

PERFORMANCE OF NEW HIGH-PRECISION MUON TRACKING DETECTORS FOR THE ATLAS 
EXPERIMENT .............................................................................................................................................................................................1362

Oliver Kortner ; Hubert Kroha ; Korbinian Schmidt-Sommerfeld ; Eric Takasugi 
DEVELOPMENT OF THE NEXT-GENERATION MICRO PIXEL CHAMBER-BASED NEUTRON IMAGING 
DETECTOR (μNID) FOR ENERGY-RESOLVED NEUTRON IMAGING AT THE J-PARC/MLF ..............................................1364

Joseph D. Parker ; Masahide Harada ; Hirotoshi Hayashida ; Kosuke Hiroi ; Tetsuya Kai ; Yoshihiro Matsumoto ; Kenichi 
Oikawa ; Mariko Segawa ; Takenao Shinohara ; Yuhua Su ; Atsushi Takada ; Shuoyuan Zhang ; Toru Tanimori ; Yoshiaki 
Kiyanagi 

CONSTRUCTION OF TRIPLE-GEM DETECTORS USING COMMERCIALLY MANUFACTURED LARGE 
GEM FOILS..................................................................................................................................................................................................1368

M. Posik ; B. Surrow 
PERFORMANCE STUDY OF LITTLE IONIZATION CHAMBERS AT THE LARGE HADRON COLLIDER........................1373

Matti Kalliokoski ; Bernd Dehning ; Ewald Effinger ; Viatcheslav Grishin ; Juan Herranz Alvarez ; Kristian Hjorth ; Eva Barbara
Holzer ; Eduardo Nebot del Busto ; Christos Zamantzas 

A BEAM PULSER AT THE TTT-3 TANDEM ACCELERATOR OF THE UNIVERSITY OF NAPLES .....................................1378
F. Di Capua ; L. Campajola 

AN ELECTRON SPECTROMETER FOR PROTON DRIVEN PLASMA ACCELERATED ELECTRONS AT 
AWAKE: PREDICTED RESOLUTION OF ENERGY AND EMITTANCE MEASUREMENTS ..................................................1381

L. Deacon ; B. Biskup ; A. Goldblatt ; S. Jolly ; F. Keeble ; S. Mazzoni ; A. Petrenko ; M. Wing 
COMMISSIONING OF UPGRADE FORWARD HADRON CALORIMETERS OF CMS..............................................................1384

Burak Bilki 
POWER PULSING OF THE CALICE TILE HADRON CALORIMETER........................................................................................1388

Mathias Reinecke 
SEPARATION OF TWO OVERLAPPING ELECTROMAGNETIC OR ELECTROMAGNETIC — HADRONIC 
SHOWERS IN CALICE HIGHLY GRANULAR PHYSICAL CALORIMETER PROTOTYPE ....................................................1394

Kostiantyn Shpak 



CONSTRUCTION AND ASSEMBLY OF ONE BARREL SLICE FOR THE ELECTROMAGNETIC 
CALORIMETER OF THE PANDA DETECTOR ..................................................................................................................................1397

H. -G. Zaunick ; K. -Th. Brinkmann ; S. Diehl ; V. Dormenev ; P. Drexler ; T. Kuske ; R. W. Novotny ; P. Rosier ; A. Ryazantsev ; 
Ch. Rosenbaum ; P. Wieczorek ; A. Wilms ; B. Wohlfahrt 

DEVELOPMENT OF A VERSATILE CALIBRATION METHOD FOR ELECTRO-MAGNETIC 
CALORIMETERS USING A STOPPED COSMIC-RAY BEAM .........................................................................................................1400

H. Ito ; K. Horie ; H. Kawai ; S. Kodama ; S. Shimizu 
GAIN UNIFORMITY AND CHARACTERISTICS STUDY OF A TRIPLE GEM DETECTOR ....................................................1404

Rajendra Nath Patra ; R. N. Singaraju ; S. Biswas ; Z. Ahammed ; T. K. Nayak ; Y. P. Viyogi 
STUDY OF BORON COATED STRAW DETECTORS FOR SMALL ANGLE NEUTRON SCATTERING ON 
CPHS..............................................................................................................................................................................................................1407

Z. G. Jiang ; H. Gong ; X. W. Wang ; Y. Q. Wang ; J. M. Li 
CHARACTERIZATION OF NEUTRON BEAM MONITORS FOR THE EUROPEAN SPALLATION SOURCE.....................1410

F. Issa ; A. Khaplanov ; I. Llamas ; M. Dalseth Riktor ; R. Hall-Wilton 
A NEW SLOW CONTROL AND RUN INITIALIZATION BYTE-WISE ENVIRONMENT (SCRIBE) FOR THE 
QUALITY CONTROL OF MASS-PRODUCED CMS GEM DETECTORS ......................................................................................1412

S. Colafranceschi 
CONSTRUCTION OF LARGE-AREA MICRO-PATTERN GASEOUS DETECTORS ..................................................................1416

P. Bernhard ; A. S. Brogna ; S. S. Caiazza ; A. Düdder ; P. Gülker ; C. Kahra ; T. H. Lin ; M. Schott ; Q. Weitzel ; E. Yildirim
ORANGE: A HIGH SENSITIVITY PARTICLE TRACKER BASED ON OPTICALLY READ OUT GEM ................................1420

Michela Marafini ; Vincenzo Patera ; Davide Pinci ; Alessio Sarti ; Adalberto Sciubba ; Natalia Maria Torchia 
TWIN GEM-TPC PROTOTYPE (HGB4) BEAM TEST AT GSI AND JYVÄSKYLÄ — A DEVELOPMENT 
FOR THE SUPER-FRS AT FAIR..............................................................................................................................................................1423

F. García ; R. Turpeinen ; J. Äystö ; T. Grahn ; S. Rinta-Antila ; A. Jokinen ; J. Kunkel ; V. Kleipa ; A. Gromliuk ; H. Risch ; C. 
Caesar ; C. Simons ; C. J. Schmidt ; A. Prochazka ; J. Hoffmann ; I. Rusanov ; N. Kurz ; H. Heggen ; P. Strmen ; M. Pikna ; B. 
Sitar 

DESIGN OF THE ATLAS NEW SMALL WHEEL GAS LEAK TIGHTNESS STATION FOR THE 
MICROMEGAS DETECTOR MODULES ..............................................................................................................................................1428

Evangelos N. Gazis 
STUDIES OF MICROMEGAS CHAMBERS FOR THE NEW SMALL WHEEL USING COSMIC MUONS .............................1432

T. Klapdor-Kleingrothaus ; U. Landgraf ; N. Scheidtmann ; S. Zimmermann 
CONSTRUCTION AND QA/QC OF THE MICROMEGAS PAVIA READOUT PANELS FOR THE MUON 
SPECTROMETER UPGRADE OF THE ATLAS NEW SMALL WHEEL.........................................................................................1437

A. Kourkoumeli-Charalampidi ; G. Gaudio ; G. Introzzi 
A RADIATION-TOLERANT, HIGH PERFORMANCE SPAD FOR SIPMS IMPLEMENTED IN CMOS 
TECHNOLOGY ...........................................................................................................................................................................................1441

Yudong Li ; Chockalingam Veerappan ; Myung-Jae Lee ; Lin Wen ; Qi Guo ; Edoardo Charbon 
RADIATION HARDNESS TESTS WITH NEUTRONS OF TIMING COUNTER MEGII SIPMS.................................................1445

T. Cervi ; S. Bariani ; P. W. Cattaneo ; M. Oddone ; M. C. Prata ; M. Prata ; E. Romano ; M. Rossella ; M. Simonetta 
THE INFLUENCE OF EDGE EFFECTS ON THE DETERMINATION OF THE DOPING PROFILE OF 
SILICON PAD DIODES..............................................................................................................................................................................1449

M. Hufschmidt ; E. Fretwurst ; E. Garutti ; R. Klanner ; I. Kopsalis ; J. Schwandt ; B. Tohermes 
GEIGER-MODE AVALANCHE PIXELS IN 180 NM HV CMOS PROCESS FOR A DUAL-LAYER PARTICLE 
DETECTOR..................................................................................................................................................................................................1453

M. Musacci ; P. Brogi ; G. Collazuol ; G. F. Dalla Betta ; A. Ficorella ; L. Lodola ; P. S. Marrocchesi ; F. Morsani ; L. Pancheri ; 
L. Ratti ; A. Savoy-Navarro ; C. Vacchi 

NEW 3D DOPING PROFILE MEASUREMENT AND TCAD SIMULATION OF RADIATION DAMAGE IN 
ADVACAM ACTIVE EDGE PIXEL DETECTOR FOR HIGH ENERGY PHYSICS EXPERIMENTS ........................................1458

T. Rashid ; A. Lounis ; C. Nellist 
DEVELOPMENT OF POLYCAPILLARY OPTICS FOR A TES MICROCALORIMETER EDS SYSTEM ON A 
SCANNING TRANSMISSION ELECTRON MICROSCOPE ..............................................................................................................1464

Akira Takano ; Keisuke Maehata ; Naoko Iyomoto ; Toru Hara ; Kazuhisa Mitsuda ; Noriko Yamasaki ; Keiichi Tanaka 
TEST AND CHARACTERIZATION OF 20 PRE-SERIES HAMAMATSU R5916-MOD PHOTOMULTIPLIER 
TUBES FOR THE ICARUS T600 DETECTOR ......................................................................................................................................1467

G. L. Raselli ; M. Babicz ; V. Bellini ; M. Bonesini ; T. Cervi ; A. Falcone ; U. Kose ; A. Menegolli ; C. Montanari ; M. Nessi ; F. 
Pietropaolo ; M. Rossella ; M. Spanu ; M. Torti ; F. Tortorici ; A. Zani 

SECOND GENERATION PROTOTYPE SILICON PHOTOMULTIPLIER FOCAL PLANE IMAGING 
DETECTOR MODULE TESTS IN THE MAGIC TELESCOPES .......................................................................................................1472

D. J. Fink ; A. Hahn ; D. Guberman ; D. Mazin ; R. Mirzoyan ; M. Teshima 
GAIN STABILIZATION OF SIPMS.........................................................................................................................................................1475

Ivo Polák 
PERFORMANCE OF SENSL C-SERIES SIPM WITH HIGH PHOTOELECTRON RESOLUTION AT 
CRYOGENIC TEMPERATURES.............................................................................................................................................................1478

Maik Biroth ; Patrick Achenbach ; Werner Lauth ; Andreas Thomas 
CHARACTERIZATION OF SIPM PROPERTIES AT LIQUID NITROGEN TEMPERATURE ..................................................1481

Maik Biroth ; Patrick Achenbach ; Werner Lauth ; Andreas Thomas 
TIMING RESOLUTION OF MONOLITHIC SCINTILLATORS COUPLED TO LAIGE SIPM ARRAYS.................................1484

T. Szczesmak ; M. Grodzicka ; M. Moszynski ; D. Wolski ; M. Szawlowski 



A NEW PROTOTYPE X-RAY FLUORESCENCE DETECTOR SYSTEM WITH SILICON DRIFT DETECTOR 
ARRAY ..........................................................................................................................................................................................................1488

W. Chen ; G. DeGeronimo ; D. Elliott ; G. Giacomini ; A. J. Kuczewski ; J. Mead ; D. Pinelli ; A. K. Rumaiz ; D. P. Siddons ; G.
Smith ; E. O. Vernon 

OPERATION OF SILICON PHOTOMULTIPLIERS AS PHOTOSENSORS OF LIQUID XENON DETECTORS ...................1491
M. Alfonsi ; A. Brogna ; C. Hils ; U. Oberlack ; D. Wenz 

DEAD-TIME INVESTIGATION OF SIPMS FOR APPLICATION AT PULSED MUON SOURCES...........................................1495
D. E Pooley ; S. P Cottrell ; M. S. Huzan ; L. Pollastri ; E. M Schooneveld ; N. J Rhodes ; P. J Baker 

CHARACTERIZATION OF ADVANSID AND HAMAMATSU SIPMS FOR NOVEL DESIGN CRYOGENIC 
DETECTORS................................................................................................................................................................................................1498

T. Cervi ; M. Bonesini ; A. Falcone ; A. Menegolli ; G. L. Raselli ; M. Rossella ; M. Torti 
NEUTRON COUNTING TYPE IMAGING DETECTOR WITH SUPER-RESOLUTION TECHNIQUE .....................................1503

T. Kamiyama ; S. Satoh ; H. Sato ; H. Hasemi ; K. Kino ; K. Nakajima 
DIAGNOSIS OF NEUTRON SENSITIVITY WITHIN A SCINTILLATOR/WAVELENGTH-SHIFTING FIBER 
COIL ELEMENT BY USING A COLLIMATED PULSED NEUTRON BEAM ................................................................................1506

T. Nakamura ; K. Toh ; N. Tsutsui ; M. Ebine ; A. Birumachi ; K. Sakasai 
ANALYSIS AND OPTIMIZATION OF SPATIAL RESOLUTION FOR A NEUTRON SENSITIVE 
MICROCHANNEL PLATE DETECTOR................................................................................................................................................1509

Ren Liu ; Yigang Yang ; Xuewu Wang ; Ming Zeng ; Yang Tian 
POSITION SENSITIVITY WITHIN A BAR OF STILBENE COUPLED TO SILICON PHOTOMULTIPLIERS......................1513

Marc L. Ruch ; Peter Marleau ; Sara A. Pozzi 
OPTIMIZATION OF A FAST NEUTRON SCINTILLATOR FOR REAL-TIME PULSE SHAPE 
DISCRIMINATION IN THE TRANSIENT REACTOR TEST FACILITY (TREAT) HODOSCOPE ...........................................1516

James T. Johnson ; Scott J. Thompson ; Scott M. Watson ; David L. Chichester 
PIE-SHAPED BORON-COATED STRAWS WITH ENHANCED NEUTRON SENSITIVITY.......................................................1520

Jeffrey L. Lacy ; Nicholas S. King ; Christopher S. Martin ; Richard Nguyen ; Gerson J. Vazquez-Flores ; Stephen Davenport ; 
Edward X. Zhang ; Athanasios Athanasiades 

SHIELDING OPTIMIZATION STUDY FOR 10B-BASED LARGE AREA NEUTRON DETECTORS WITH 
DETAILED GEANT4 MODEL..................................................................................................................................................................1523

Eszter Dian ; Kalliopi Kanaki ; Richard Hall–Wilton ; Anton Khaplanov ; Thomas Kittelmann 
ASSESSMENT OF THE PHOTODETECTION PERFORMANCE OF DIFFERENT SILICON 
PHOTOMULTIPLIER TECHNOLOGIES UNDER IRRADIATION WITH COLD NEUTRONS.................................................1526

Daniel Durini ; Carsten Degenhardt ; Alejandro Palomino-Razo ; Shashank Kumar ; Artem Feoktystov ; Henrich Frielinghaus ; 
Heinz Rongen ; Mario Schlösser ; Stefan van Waasen 

SPATIAL RESOLUTION ENHANCEMENT OF NEUTRON RADIOGRAM BY COOPERATING WITH X-
RAY RADIOGRAPHY................................................................................................................................................................................1530

H. Hasemi ; T. Kamiyama ; H. Sato ; K. Kino ; K. Nakajima 
INITIAL RESULTS OF A MICROSTRIP GAS DETECTOR FOR 2D NEUTRON REFLECTOMETER 
EXPERIMENTS ...........................................................................................................................................................................................1533

Robert Dalgliesh ; Dominic M. Duxbury ; Nigel J. Rhodes ; Erik M. Schooneveld ; Edward J. Spill 
NEUTRON COMMISSIONING OF THE SPRINTER DETECTOR ...................................................................................................1536

Dominic M. Duxbury ; Christy J. Kinane ; Nigel J. Rhodes ; Erik M. Schooneveld ; Maximilian W. A. Skoda ; Edward J. Spill ; 
Rebecca J. L. Welbourn 

IMPROVED FAST NEUTRON DETECTOR BASED ON TIMEPIX AND PLASTIC SCINTILLATING 
CONVERTER...............................................................................................................................................................................................1539

P. Masek ; J. Jakubek 
LITHIUM FOIL GAS-FILLED NEUTRON DETECTOR USING MICROSTRIP ELECTRODES ...............................................1542

Nathaniel S. Edwards ; Benjamin W. Montag ; Luke C. Henson ; Steven L. Bellinger ; Ryan G. Fronk ; Michael A. Reichenberger ; 
Douglas S. McGregor 

IMPROVED LOW POWER, MODULAR THERMAL NEUTRON COUNTER BASED ON 
MICROSTRUCTURED SEMICONDUCTOR NEUTRON DETECTORS (MSND)..........................................................................1545

Ryan G. Fronk ; Steven L. Bellinger ; Luke C. Henson ; David E. Huddleston ; Taylor R. Ochs ; Timothy J. Sobering ; Douglas S. 
McGregor 

IMPLEMENTATION OF GADOLINIUM FOR NEUTRON MEASUREMENT SYSTEMS BASED ON 
PLASTIC SCINTILLATORS AND SEMICONDUCTORS ...................................................................................................................1550

Romain Coulon ; Jonathan Dumazert ; Matthieu Hamel ; Guillaume Bertrand ; Frederick Carrel ; Vladimir Kondrasovs ; Karim 
Boudergui 

A CERAMIC-INSULATED BALL-ANODE ELEMENT FOR TWO-DIMENSIONAL NEUTRON DETECTOR.......................1556
K. Toh ; T. Nakamura ; K. Sakasai ; H. Yamagishi 

IMPROVEMENT OF SPATIAL RESOLUTION OF TIME-RESOLVED MA-PMT CAMERA FOR IMAGING 
OF TRU ELEMENTS ..................................................................................................................................................................................1558

Junpei Koide ; Toshiyuki Uragaki ; Naoto Hagura ; Jun Kawarabayashi ; Koh-ichi Mochiki 
LOW BACKGROUND THERMAL NEUTRON DETECTOR SYSTEM ...........................................................................................1562

Z. M. Zeng ; H. Gong ; Q. Yue ; J. M. Li 
DEVELOPMENT OF A NOVEL DOI DETECTOR USING LASER MANUFACTURING ............................................................1565

H. Yamauchi ; H. Uchida ; T. Sakai ; K. Hakamata ; K. Shimizu 
TEMPERATURE DEPENDENCE OF CDMOO4 SCINTILLATION PROPERTIES FOR THE SEARCH OF 

100
42MO AND 116

48CD NEUTRINOLESS DOUBLE BETA DECAY ......................................................................................................1569
Mingxuan Xue ; Yunlong Zhang ; Haiping Peng ; Zizong Xu ; Xiaolian Wang 

RADIATION DAMAGE STUDIES OF NEW INTRINSICALLY RADIATION-HARD SCINTILLATORS ................................1572
Burak Bilki ; Yasar Onel ; Emrah Tiras ; James Wetzel ; David Winn 



HIGH-PERFORMANCE LARGE DIAMETER SRI2:EU2+ CRYSTALS ............................................................................................1576
R. Hawrami ; E. Ariesanti ; C. Ji ; J. Glodo ; J. Finkelstein ; H. Wei ; K. S. Shah ; N. J. Cherepy ; S. A. Payne 

CSI:TL SCINTILLATION PULSE SHAPES MEASURED WITH A SIPM PHOTODETECTOR IN A LIQUID 
NITROGEN CRYOSTAT ...........................................................................................................................................................................1578

L. Swiderski ; M. Moszynski ; W. Czarnacki ; Z. Mianowska ; P. Sibczynski ; T. Sworobowicz ; T. Szczesniak ; A. Syntfeld-Kazuch ; 
W. Klamra ; R. T. Williams ; S. Gridin ; X. Lu ; M. R. Mayhugh ; A. Gektin ; S. Vasyukov ; C. Piemonte ; A. Ferri ; A. Gola 

TEMPORAL IMAGING: OBSERVATION AND LOCALIZATION OF A COMPTON EFFECT INSIDE A 20 
MM MONOLITHIC LYSO PLATE WITH A PHILIPS DIGITAL SI-PM .........................................................................................1582

Alain Iltis ; Hichem Snoussi ; Luc Rodrigues de Magalhaes ; Christian Morel 
INVESTIGATION INTO NEUTRON DAMAGE OF EJ-299 AND EJ-200 PLASTIC SCINTILLATORS ....................................1584

M. P. Taggart ; C. Payne ; P. J. Sellin 
PEN SCINTILLATOR FILMS FOR THE IONIZING RADIATION IDENTIFICATION AND SPECTROSCOPY ...................1588

Jevgenij Garankin ; Mindaugas Gaspariumacrnas ; Vitalij Kovalevskij ; Elena Lagzdina ; Rita Plukiene ; Arturas Plukis ; 
Vidmantas Remeikis 

PERFORMANCE OF A SIPM-BASED READOUT OF A LARGE CSI(TL) CRYSTAL IRRADIATED WITH 
LOW ENERGY PROTONS........................................................................................................................................................................1590

M. Bond'i ; M. Battaglieri ; M. Carpinelli ; A. Celentano ; M. De Napoli ; R. De Vita ; E. Leonora ; L. Marsicano ; N. Randazzo ; 
V. Sipala 

APPLICATIONS OF SUB-SURFACE LASER ENGRAVING ON MONOLITHIC SCINTILLATOR 
CRYSTALS: NOVEL PIXEL GEOMETRIES AND DEPTH OF INTERACTION ...........................................................................1592

G. Konstantinou ; R. Chil ; M. Desco ; J. J. Vaquero 
DEVELOPMENT OF LARGE-AREA CHARGED PARTICLE DETECTORS WITH HIGH POSITION 
RESOLUTION AND LOW COST .............................................................................................................................................................1596

T. Mizuno ; H. Ito ; N. Kaneko ; H. Kawai ; A. Kobayashi ; S. Kodama ; M. Tabata 
THE EFFECT OF DIGITIZER PROPERTIES ON THE PULSE SHAPE DISCRIMINATION 
PERRFORMANCE OF CLYC...................................................................................................................................................................1599

C. Allwork ; A. Kennington ; M. Ellis ; M. P. Taggart ; P. J. Sellin 
NEW RADIATION-HARD WAVELENGTH SHIFTING FIBERS......................................................................................................1604

Burak Bilki ; Yasar Onel ; Emrah Tiras ; James Wetzel ; David Winn 
COMPARISON OF DAMAGE EFFECTS IN PLASTIC SCINTILLATORS DUE TO IRRADIATION WITH -
RAYS, 190 MEV AND 24 GEV PROTONS ..............................................................................................................................................1608

V. Dormenev ; E. Auffray ; K. -T. Brinkmann ; M. Korjik ; M. T. Lucchini ; V. Mechinsky ; R. W. Novotny ; H. G. Zaunick 
TIME-OF-FLIGHT DETECTION OF AL IONS FROM LASER PRODUCED PLASMA ..............................................................1611

M. Seimetz ; P. Bellido ; A. Peralta Conde ; J. I. Apiñaniz ; A. V. Carpentier ; M. Sánchez Albaneda ; F. Valle Brozas ; C. Méndez 
; J. Lozano ; J. M. Álvarez ; R. Lera ; A. Ruiz-de la Cruz ; M. Galán ; L. Vidal ; A. Soriano ; S. Sánchez ; F. Sánchez ; M. J.
Rodríguez-Álvarez ; J. P. Rigla ; L. Moliner ; A. Iborra ; L. Hernández ; A. J. González ; P. Conde ; A. Aguilar ; L. Roso ; J. M. 
Benlloch 

SCINTILLATION DETECTORS CONSTRUCTED WITH AN OPTIMIZED 2×2 SILICON 
PHOTOMULTIPLIER ARRAY ................................................................................................................................................................1615

Felix Liang ; Hartmut Brands ; Les Hoy ; Jeff Preston ; Jason Smith 
MAPPING TOOL FOR INVESTIGATION OF COMPONENT-LEVEL PCB COMPATIBILITY IN 
MULTIMODAL MRI/SPECT....................................................................................................................................................................1621

G. L. Montagnani ; M. Occhipinti ; M. Carminati ; C. Fiorini ; A. Kuehne 
ONLINE CLUSTER-FINDING ALGORITHMS FOR THE PANDA ELECTROMAGNETIC CALORIMETER.......................1624

M. Tiemens ; M. Kavatsyuk ; P. Schakel 
GATE SIMULATION OF A HIGH-PERFORMANCE STATIONARY SPECT SYSTEM FOR CARDIAC 
IMAGING .....................................................................................................................................................................................................1627

Dilber Uzun-Özsahin ; Lisa Bläckberg ; Narjes Moghadam ; Georges El Fakhri ; Hamid Sabet 
ALPHA CONTAMINATION ASSAY, DOSIMETRY AND SPECTROMETRY USING CHARGE COUPLED 
DEVICES ......................................................................................................................................................................................................1630

Rosie Newton ; Joseph Dykes ; Mike J. Scott ; Malcolm J. Joyce 
WRAPPED-AROUND CONDUCTIVE TRACES ...................................................................................................................................1635

A. Tomada ; J. Segal ; C. Kenney ; M. McCulloch 
HIT RECONSTRUCTION IN THE CBM SILICON TRACKING SYSTEM .....................................................................................1638

Hanna Malygina ; Volker Friese ; Maksym Zyzak 
SYSTEMATIC ERROR OF COUNTING EFFICIENCY ESTIMATION DUE TO SPECTRAL CONFORMITY 
ASSESSMENT IN GEANT4 BASED LIQUID SCINTILLATION COUNTER SIMULATION ......................................................1644

T. Aso ; M. Hara ; M. Shoji ; T. Furuswa ; T. Yoshimura ; Y. Kato ; K. Aoyama 
FISSILE MASS QUANTIFICATION IN RADIOACTIVE WASTE PACKAGES USING PHOTOFISSION 
DELAYED GAMMA RAYS .......................................................................................................................................................................1648

E. Simon ; F. Jallu ; B. Pérot ; S. Plumeri 
CHARACTERIZATION OF MONOLITHIC SDD ARRAYS AND SFERA ASIC FOR THE SIDDHARTA 
EXPERIMENT .............................................................................................................................................................................................1652

Arslan Dawood Butt ; Giovanni Bellotti ; Marco Carminati ; Carlo Fiorini ; Claudio Piemonte ; Nicola Zorzi ; Fabio Manca 
GAMMA BEAM CHARACTERIZATION SYSTEM FOR ELI-NP: THE GAMMA ABSORPTION 
CALORIMETER .........................................................................................................................................................................................1656

R. Borgheresi ; O. Adriani ; S. Albergo ; M. Andreotti ; D. Berto ; G. Cappello ; P. Cardarelli ; R. Ciaranfi ; E. Consoli ; G. Di 
Domenico ; F. Evangelisti ; M. Gambaccini ; G. Graziani ; M. Lenzi ; F. Maletta ; M. Marziani ; L. Palumbo ; G. Passaleva ; M. 
G. Pellegriti ; A. Serban ; O. Starodubtsev ; M. Statera ; A. Tricomi ; A. Variola ; M. Veltri 



EXPERIMENTAL ASSESSMENT OF ELECTRON IONIZATION CROSS SECTIONS ...............................................................1664
T. Basaglia ; M. Bonanomi ; F. Cattorini ; M. C. Han ; G. Hoff ; C. H. Kim ; S. H. Kim ; M. Marcoli ; M. G. Pia ; E. Ronchieri ; P. 
Saracco 

TIMEPIX3 READOUT SYSTEM FOR TIME RESOLVED EXPERIMENTS AT SYNCHROTRON 
RADIATION FACILITIES ........................................................................................................................................................................1667

G. Crevatin ; D. Omar ; I. Horswell ; H. Yousef ; E. N. Gimenez ; N. Tartoni 
SAFETY-INTERLOCK SYSTEM OF THE DSSC X-RAY IMAGER .................................................................................................1672

Sneha Nidhi ; Helmut Klaer ; Karsten Hansen ; Monica Turcato ; Markus Kuster ; Matteo Porro 
CALIBRATION SOURCES AND TECHNIQUES FOR LARGE FORMAT X-RAY IMAGERS AT XFEL .................................1676

A. Castoldi ; C. Guazzoni ; S. Maffessanti ; M. Porro ; S. Schlee ; G. Weidenspointner 
2-D MAPPING OF THE RESPONSE OF SDD CELLS OF DIFFERENT SHAPE IN MONOLITHIC ARRAYS 
FOR XRF SPECTROSCOPY.....................................................................................................................................................................1679

A. Castoldi ; C. Guazzoni ; G. V. Montemurro ; C. Liu ; N. Zorzi ; I. Rashevskaya ; A. Rachevski ; A. Vacchi ; G. Zampa ; N. 
Zampa

PERFORMANCE OF SILICON DRIFT DETECTORS AT LCLS ......................................................................................................1682
G. Blaj ; C. J. Kenney ; S. Boutet ; G. Carini ; M. Chollet ; G. Dakovski ; G. Haller ; P. Hart ; S. Herrmann ; J. Koglin ; M. 
Messerschmidt ; S. Nelson ; J. Pines ; S. Song ; J. Thayer ; A. Tomada ; G. Williams 

AN IMPROVED METHOD FOR ENERGY CALIBRATION OF PHOTON COUNTING X-RAY DETECTORS......................1689
Jeong Seok Lee ; Ki-Young Shin ; Dong-Goo Kang ; Soo Yeol Lee ; Seung Oh Jin ; Insoo S. Kim ; A. Mohamed ; A. Hegazy ; Kisoo 
Kim

PERFORMANCE OF THE LBNL FASTCCD FOR THE EUROPEAN XFEL..................................................................................1692
Friederike Januschek ; Ivana Klackov ; Nord Andresen ; Peter Denes ; Steffen Hauf ; John Joseph ; Markus Kuster ; Craig Tindall

AFTERGLOW ARTIFACTS CORRECTION FOR ULTRA-FAST TOMOGRAPHY ACQUISITION BY 
SYNCHROTRON RADIATION ................................................................................................................................................................1695

Karim Zarei Zefreh 
FIRST OPERATION OF A DSSC HYBRID 2D SOFT X-RAY IMAGER WITH 4.5 MHZ FRAME RATE .................................1699

Jan Soldat ; Daniele Comotti ; Florian Erdinger ; Carlo Fiorini ; Peter Fischer ; Andrea Grande ; Karsten Hansen ; Pradeep 
Kalavakuru ; Manfred Kirchgessner ; Massimo Manghisoni ; Bayan Nasri ; Matteo Porro ; Christian Reckleben ; Janusz 
Szymanski 

SIPM TIMING AT LOW LIGHT INTENSITIES ...................................................................................................................................1704
R. Dolenec ; S. Korpar ; P. Križan ; R. Pestotnik 

VSIPMT: AN HYBRID APPROACH TO HIGH RESOLUTION PHOTODETECTORS ................................................................1709
F. Di Capua ; G. Barbarino ; F. C. T. Barbato ; L. Campajola ; A. Grilli ; C. M. Mollo ; E. Pace ; A. Valentini ; D. Vivolo 

A PORTABLE FAST-NEUTRON IMAGER WITH 6LI-CONTAINING SCINTILLATORS ..........................................................1712
Toru Matsumura ; Takao Shinkawa 

A NEW CONCEPT OF 2D SCINTILLATION DETECTOR FOR THERMAL NEUTRONS BASED ON A 
LIGHT SHARING APPROACH ...............................................................................................................................................................1715

Jean-Baptiste Mosset ; Alexey Stoykov ; Malte Hildebrandt 
OPERATION AND PERFORMANCE OF A NEW MICROTCA-BASED CMS CALORIMETER TRIGGER IN 
LHC RUN 2 ...................................................................................................................................................................................................1722

P. Klabbers 
THE ATLAS TILE CALORIMETER DCS FOR RUN 2 .......................................................................................................................1726

F. Martins 
SOFT-ERRORS IN FPGAS AT THE SUPERKEKB INTERACTION POINT ..................................................................................1731

R. Giordano ; V. Izzo ; S. Perrella ; A. Aloisio 
LATEST FRONTIER TECHNOLOGY AND DESIGN OF THE ATLAS CALORIMETER TRIGGER BOARD 
DEDICATED TO JET IDENTIFICATION FOR THE LHC RUN 3....................................................................................................1733

B. Bauss ; A. Brogna ; V. Bücher ; R. Degele ; H. Herr ; C. Kahra ; S. Rave ; E. Rocco ; U. Schäfer ; J. Souza ; S. Tapprogge ; M. 
Weirich 

MODELLING OF DIELECTRIC LASER ACCELERATORS USING LARGE SCALE PLASMA 
SIMULATIONS CODE ...............................................................................................................................................................................1738

Preetma Kaur Soin ; Jonathon Holmes 
DIAGNOSTICS OF QUASI MONO-ENERGETIC PHOTON SOURCES IN A SINGLE SHOT USING CCD 
TRACKERS ..................................................................................................................................................................................................1741

Yigong Zhang ; Brian J. Quiter ; Kai Vetter ; Cameron G. R. Geddes 
APPLICATION OF AN X-RAY FLAT PANEL SENSOR TO A GEV REGION GAMMA-RAY BEAM PROFILE 
MONITOR ....................................................................................................................................................................................................1744

Hiroki Kanda ; Kazuhisa Honda ; Takatsugu Ishikawa ; Masashi Kaneta ; Kazushige Maeda ; Manabu Miyabe ; Yuta Muroi ; 
Wataru Nakai ; Satoshi N. Nakamura ; Aki Ninomiya ; Yuki Obara Kyoichiro Ozawa ; Keiichi Ozeki ; Takayuki Sasaki ; Hajime 
Shimizu ; Atsushi O. Tokiyasu 

EFFECTS OF CERIUM CONCENTRATION IN TL2LIYCL6 SCINTILLATION DETECTORS..................................................1747
E. Ariesanti ; R. Hawrami ; J. Finkelstein ; H. Wei ; L. Soundara-Pandian ; J. Glodo ; K. Shah 

HIGH-QUALITY LEAD TUNGSTATE CRYSTALS AVAILABLE FOR EM-CALORIMETRY IN HIGH-
ENERGY PHYSICS.....................................................................................................................................................................................1749

R. W. Novotny ; K. -T. Brinkmann ; D. Chvatil ; V. Dormenev ; M. Finger ; M. Finger ; J. Houzvicka ; P. Krist ; M. Korjik ; S. 
Ochesanu ; D. Petrydes ; I. Prochazka ; H. -G. Zaunick 

DEVELOPMENT OF BAF2 CRYSTALS FOR FUTURE HEP EXPERIMENTS AT THE INTENSITY 
FRONTIERS .................................................................................................................................................................................................1753

Fan Yang ; Junfeng Chen ; Liyuan Zhang ; Renyuan Zhu 



POLAR: FINAL CALIBRATION AND IN-FLIGHT PERFORMANCE OF A DEDICATED GRB 
POLARIMETER ..........................................................................................................................................................................................1757

M. Kole ; T. W. Bao ; T. Batsch ; T. Bernasconi ; F. Cadoux ; J. Y. Chai ; Y. W. Dong ; N. Gauvin ; W. Hajdas ; J. J. He ; M. N.
Kong ; S. W. Kong ; C. Lechanoine-Leluc ; L. Li ; Z. H. Li ; J. T. Liu ; X. Liu ; R. Marcinkowski ; S. Orsi ; M. Pohl ; N. Produit ; 
D. Rapin ; A. Rutczynska ; D. Rybka ; H. L. Shi ; L. M. Song ; J. C. Sun ; J. Szabelski ; R. J. Wang ; Y. J. Wang ; X. Wen ; B. B. Wu 
; X. Wu ; H. L. Xiao ; S. L. Xiong ; H. H. Xu ; M. Xu ; J. Zhang ; L. Zhang ; L. Y. Zhang ; S. N. Zhang ; X. F. Zhang ; Y. J. Zhang ; 
A. Zwolinska 

IMPLEMENTATION OF THE FIRST LEVEL TRIGGER FOR ULTRA-HIGH-ENERGY COSMIC RAY 
(UHECR) DETECTION FROM SPACE WITH JEM-EUSO: INITIAL TEST RESULTS ...............................................................1763

A. Jung ; S. Bacholle ; P. Barrillon ; J. Bayer ; M. Bertaina ; S. Blin-Bondil ; S. Cambursano ; M. Casolino ; G. Contino ; G. Cotto 
; A. Cummings ; S. Dagoret-Campagne ; J. Eser ; F. Fenu ; C. Fornaro ; R. Forza ; P. Gorodetzky ; R. Gregg ; P. Hunt ; Y. 
Kawasaki ; H. Krantz ; O. Larsson ; M. Manfrin ; M. Mignone ; H. Miyamoto ; G. Osteria ; E. Parizot ; L. W. Piotrowski ; F. 
Perfetto ; G. Prevot ; J. Rabanal ; M. Rezazadeh ; G. Suino ; L. Wiencke 

OVERVIEW AND STATUS OF THE CHERENKOV TELESCOPE ARRAY...................................................................................1770
Juan Cortina 

IDENTIFICATION OF BACKGROUND COMPONENTS WITH THE SOLID ANTI-NEUTRINO DETECTOR .....................1774
Ibrahin Piñera-Hernández 

SIMULATION VALIDATION EPISTEMICS IN A GEANT4 CASE STUDY ...................................................................................1779
Tullio Basaglia ; Min Cheol Han ; Gabriela Hoff ; Chan Hyeong Kim ; Sung Hun Kim ; Maria Grazia Pia ; Paolo Saracco 

THE DESIGN OF TIME PROJECTION CHAMBER FOR FISSION CROSS-SECTION MEASUREMENTS ...........................1782
Yangyang Yan ; Yulan Li ; Meng Huang ; Jin Li ; Zhi Deng ; Hui Gong ; Hongyan Zhang ; Libo Niu ; Yuanjing Li 

MULTIVARIATE TECHNIQUES FOR ENERGY RECONSTRUCTION IN HIGHLY GRANULAR 
CALORIMETERS .......................................................................................................................................................................................1785

Burak Bilki 
OPTIMIZATION OF A SPHERICAL ACTIVE CODED MASK GAMMA-RAY IMAGER ...........................................................1790

Daniel Hellfeld ; Paul Barton ; Donald Gunter ; Lucian Mihailescu ; Kai Vetter 
TOFFEE: A FULLY CUSTOM AMPLIFIER-COMPARATOR CHIP FOR SILICON DETECTORS WITH 
INTERNAL GAIN........................................................................................................................................................................................1793

Francesca Cenna ; A. Di Francesco ; J. Olave ; N. Cartiglia ; M. Mignone ; M. Da Rocha Rolo ; A. Rivetti ; J. C. Silva ; R. Silva ; 
J. Varela 

NEW DEVELOPMENT ON DIGITAL ARCHITECTURE FOR EFFICIENT PIXEL READOUT ASIC AT 
EXTREME HIT RATE FOR HEP DETECTORS AT HL-LHC ...........................................................................................................1797

Andrea Paternò ; Luca Pacher ; Natale Demaria ; Angelo Rivetti ; Giulio Dellacasa ; Sara Marconi ; Pisana Placidi 
THE CHESS-2 PROTOTYPE IN AMS 0.35 μM PROCESS: A HIGH VOLTAGE CMOS MONOLITHIC 
SENSOR FOR ATLAS UPGRADE ...........................................................................................................................................................1802

C. Tamma ; P. Caragiulo ; H. Grabas ; X. Xu ; B. Markovic ; J. Segal ; A. Dragone ; C. Kenney ; D. Su ; P. Grenier ; V. Fadeyev ; 
A. A. Grillo ; G. Haller ; A. Affolder ; K. Arndt ; R. Bates ; M. Benoit ; F. Di Bello ; A. Blue ; D. Bortoletto ; M. Buckland ; C. 
Buttar ; D. Das ; J. Dopke ; F. Ehrler ; Z. Galloway ; I. M. Gregor ; B. Hiti ; M. Hoeferkamp ; L. B. A. Hommels ; T. Huffman ; J. 
John ; K. Kanisauskas ; G. Kramberger ; Z. Liang ; I. Mandic ; D. Maneuski ; F. Martinez-Mckinney ; S. McMahon ; L. Meng ; M. 
Mikuž ; D. Muenstermann ; R. Nickerson ; I. Peric ; P. Phillips ; R. Plackett ; F. Rubbo ; S. Seidel ; A. Seiden ; I. Shipsey ; W. 
Song ; M. Stanitzki ; R. Turchetta ; L. Vigani ; J. Volk ; R. Wang ; M. Warren ; F. Wilson ; S. Worm ; Q. Xiu ; J. Zhang ; H. Zhu

FIRST MEASUREMENTS OF A PROTOTYPE OF A NEW GENERATION PIXEL READOUT ASIC IN 65 NM 
CMOS FOR EXTREME RATE HEP DETECTORS AT HL-LHC ......................................................................................................1807

S. Panati ; A. Paternò ; E. Monteil ; L. Pacher ; N. Demaria ; A. Rivetti ; M. Da Rocha Rolo ; R. Wheadon ; F. Rotondo ; G. 
Dellacasa ; F. Licciulli ; F. Loddo ; F. Ciciriello ; C. Marzocca ; S. Mattiazzo ; F. De Canio ; L. Gaioni ; V. Re ; G. Traversi ; L. 
Ratti ; S. Marconi ; G. Magazzù ; A. Stabile ; P. Placidi 

PRECISION CRYSTAL CALORIMETRY AT HIGH ENERGY AND HIGH LUMINOSITY: CMS ECAL 
PERFORMANCE AT 13 TEV AND UPGRADE TEST BEAM STUDIES ..........................................................................................1814

F. Micheli 
UPGRADE OF THE ATLAS LIQUID ARGON CALORIMETERS FOR THE HIGH-LUMINOSITY LHC ...............................1818

T. G. McCarthy 
LONGITUDINALLY SEGMENTED SHASHLIK CALORIMETERS WITH SIPM READOUT: THE SCENTT 
EXPERIMENT .............................................................................................................................................................................................1825

A. Berra ; C. Brizzolari ; S. Cecchini ; F. Cindolo ; C. Jollet ; A. Longhin ; L. Ludovici ; G. Mandrioli ; V. Mascagna ; N. Mauri ; 
A. Meregaglia ; A. Paoloni ; L. Pasqualini ; L. Patrizii ; M. Pozzato ; F. Pupilli ; M. Prest ; G. Sirri ; F. Terranova ; E. Vallazza ; 
L. Votano 

ESTIMATION OF THE ENERGY RESOLUTION LIMIT FOR PARTICLE DETECTORS WITH SCHOTTKY-
BARRIER BASED ON VPE GAAS ...........................................................................................................................................................1828

A. V. Chernykh ; S. V. Chernykh ; F. M. Baryshnikov ; N. Burtebayev ; G. I. Britvich ; A. P. Chubenko ; Yu. N. Glybin ; T. 
Zholdybayev ; Zh. Kerimkulov ; J. T. Burtebayeva ; K. D. Shcherbachev ; A. V. Panichkin ; S. I. Didenko 

PROTON-INDUCED RADIATION DAMAGE IN BGO, LFS, PWO AND A LFS/W/QUARTZ CAPILLARY 
SHASHLIK CELL .......................................................................................................................................................................................1832

Fan Yang ; Liyuan Zhang ; Ren-Yuan Zhu ; Jon Kapustinsky ; Ron Nelson ; Zhehui Wang 
PROFILE SP (P-TYPE) HPGE DETECTORS — PREMIUM RESOLUTION AT LOW TO MEDIUM 
ENERGIES....................................................................................................................................................................................................1836

E. G. Roth ; Gregor Geurkov ; Teresa Underwood ; Kyle T. Schmitt 
PROGRESS WITH XENON LIQUID HOLE MULTIPLIERS.............................................................................................................1843

Lior Arazi ; Eran Erdal ; Yevgeniya Korotinsky ; Michael Rappaport ; Arindam Roy ; Sergei Shchemelinin ; David Vartsky ; Amos 
Breskin 

IRRADIATION INDUCED EFFECTS IN THE FE-I4 FRONT-END CHIP OF THE ATLAS IBL DETECTOR.........................1847
Alessandro La Rosa 



RADIATION TOLERANCE OF STRAW-TRACKER READ-OUT SYSTEM FOR COMET EXPERIMENT ............................1851
Kazuki Ueno ; Eitaro Hamada ; Masahiro Ikeno ; Satoshi Mihara ; Yu Nakazawa ; Hajime Nishiguchi ; Tomohisa Uchida ; Ye 
Yang ; Hiroshi Yamaguchi ; Hisataka Yoshida 

COMPARISON OF THE RADIATION HARDNESS OF SILICON MACH-ZEHNDER MODULATORS FOR 
DIFFERENT DC BIAS VOLTAGES ........................................................................................................................................................1856

Marcel Zeiler ; Stephane Detraz ; Lauri Olantera ; Christophe Sigaud ; Csaba Soos ; Jan Troska ; Francois Vasey 
HV-CMOS DETECTORS FOR HIGH ENERGY PHYSICS: CHARACTERIZATION OF BCD8 
TECHNOLOGY AND CONTROLLED HYBRIDIZATION TECHNIQUE .......................................................................................1858

A. Andreazza ; A. Castoldi ; G. Chiodini ; M. Citterio ; G. Darbo ; G. Gariano ; A. Gaudiello ; C. Guazzoni ; V. Liberali ; S. 
Passadore ; F. Ragusa ; A. Rovani ; E. Ruscino ; C. Sbarra ; H. Shrimali ; A. Sidoti ; E. Zaffaroni 

GIGARAD TOTAL IONIZING DOSE AND POST-IRRADIATION EFFECTS ON 28 NM BULK MOSFETS...........................1861
C. -M. Zhang ; F. Jazaeri ; A. Pezzotta ; C. Bruschini ; G. Borghello ; F. Faccio ; S. Mattiazzo ; A. Baschirotto ; C. Enz 

ANALYSIS OF HADRONIC SHOWERS IN THE PHYSICS PROTOTYPE OF THE CALICE SILICON 
TUNGSTEN ELECTROMAGNETIC CALORIMETER.......................................................................................................................1865

Sviatoslav Bilokin ; Naomi van der Kolk ; Roman Pöschl 
TECHNOLOGICAL PROTOTYPE OF THE CALICE / ILD SILICON-TUNGSTEN ELECTROMAGNETIC 
CALORIMETER .........................................................................................................................................................................................1869

Kostiantyn Shpak 
A HIGH GRANULARITY CALORIMETER FOR THE CMS ENDCAPS AT THE HL-LHC........................................................1873

Roger Rusack 
INVESTIGATION OF FAST TIMING CAPABILITIES OF SILICON SENSORS FOR THE CMS HIGH 
GRANULARITY CALORIMETER AT HL-LHC ..................................................................................................................................1879

Artur Apresyan 
COMPARATIVE TEST BEAM STUDIES OF PRECISION TIMING CALORIMETER TECHNOLOGIES ..............................1887

A. Bornheim ; D. Anderson ; A. Apresyan ; J. Duarte ; C. Peña ; A. Ronzhin ; M. Spiropulu ; S. Xie ; S. Los ; Z. Zhang ; M. 
Hassanshahi 

CALORIMETRIC MEASUREMENTS WITH EXTREMELY FINE SPATIAL RESOLUTION ...................................................1891
Burak Bilki ; Benjamin Freund ; José Repond 

R&D WITH VERY FORWARD CALORIMETERS FOR LINEAR COLLIDERS...........................................................................1897
Marek Idzik 

PULSED NEUTRON GENERATOR — GAMMA RAY SPECTROMETER MEASUREMENTS OF VENUS 
ELEMENTAL COMPOSITION ................................................................................................................................................................1901

Ann M. Parsons ; Jim Grau ; David J. Lawrence ; Timothy P. McClanahan ; Jeffrey Miles ; Patrick N. Peplowski ; Luke Perkins ; 
Jeffrey S. Schweitzer ; Richard D. Starr 

THE HIGH ENERGY PARTICLE DETECTOR ONBOARD THE CSES SATELLITE ..................................................................1904
Valentina Scotti ; Giuseppe Osteria 

THE SENSER CLYC EXPERIMENT ......................................................................................................................................................1912
Daniel D. S. Coupland ; Laura C. Stonehill ; Katherine E. Mesick ; John P. Dunn 

DEVELOPMENTS IN ATOMIC LAYER DEPOSITED MICROCHANNEL PLATES ...................................................................1916
C. D. Ertley ; O. H. W. Siegmund ; T. Cremer ; C. A. Craven ; M. J. Minot ; J. Elam ; A. Mane 

AN ORDER-STATISTICS-INSPIRED, FULLY-DIGITAL READOUT APPROACH FOR ANALOG SIPM 
ARRAYS........................................................................................................................................................................................................1923

E. Venialgo ; N. Lusardi ; A. Geraci ; K. O'Neill ; S. Gnecchi ; C. Jackson ; S. E. Brunner ; D. R. Schaart ; E. Charbon 
TRIROC, A VERSATILE 64-CHANNEL SIPM READOUT ASIC FOR TIME-OF-FLIGHT PET ...............................................1928

Salleh Ahmad ; Christophe de la Taille ; Julien Fleury ; Nathalie Seguin-Moreau ; Ludovic Raux ; Stephane Callier ; Gisele 
Martin-Chassard ; Frederic Dulucq ; Damien Thienpont 

PACIFIC: SILICON PHOTOMULTIPLIER READOUT ASIC FOR THE LHCB UPGRADE ......................................................1933
Hervé Chanal ; Albert Comerma ; David Gascón ; Sergio Gómez ; Xiaoxue Han ; José Mazorra ; Nicolas Pillet ; Richard 
Vandaelle 

SPACIROC3: A LOW POWER 100MHZ PHOTON COUNTING ASIC FOR COSMIC RAY OBSERVATORY.......................1940
S. Blin ; F. Dulucq ; D. Thienpont ; C. de La Taille ; H. Miyamoto 

A NOVEL ELECTRONICS FOR LARGE SCALE SIPM ARRAY READOUT AND ADVANCED PET 
APPLICATIONS ..........................................................................................................................................................................................1943

Zhixiang Zhao ; Qiu Huang ; Tengjie Sui ; Jianfeng Xu ; Qiyu Peng 
THE ARAGORN FRONT-END — FPGA BASED IMPLEMENTATION OF A TIME-TO-DIGITAL 
CONVERTER...............................................................................................................................................................................................1945

M. Büchele ; H. Fischer ; F. Herrmann ; C. Schaffer 
THE NA62 GIGATRACKER DETECTOR .............................................................................................................................................1948

E. Gamberini 
MEASURING THE MAGNETIC FLUX DENSITY WITH THE FLUX LOOPS AND HALL PROBES IN THE 
CMS MAGNET FLUX RETURN YOKE .................................................................................................................................................1950

B. Curé ; N. Amapane ; A. Ball ; A. Gaddi ; H. Gerwig ; A. Hervé ; V. I. Klyukhin ; R. Loveless ; M. Mulder 
DEVELOPMENT OF A PROTOTYPE PORTABLE MUOGRAPHY DETECTOR FOR EXPLORATION OF 
UNDERGROUND CAVITIES....................................................................................................................................................................1953

Kullapha Chaiwongkhot ; Tadahiro Kin ; Hiroaki Ohno ; Kazuhiro Kondo ; Hikaru Sato ; Yukinobu Watanabe 
THE S-CVD RADIATION MONITORING AND BEAM ABORT SYSTEM OF THE BELLE-II VERTEX 
DETECTOR..................................................................................................................................................................................................1955

L. Bosisio ; C. La Licata ; L. Lanceri ; L. Vitale 
SYSTEM ARCHITECTURE AND DATA PROCESSING CAPABILITIES OF THE BEAM PROFILE 
MONITOR FOR THE CERN IRRAD FACILITY..................................................................................................................................1961

Blerina Gkotse ; Emanuele Matli ; Federico Ravotti 



THE DETECTION MODULE OF ARDESIA: A NEW, VERSATILE ARRAY OF SDDS FOR X-RAY 
SPECTROSCOPY SYNCHROTRON APPLICATIONS .......................................................................................................................1965

G. Bellotti ; A. D. Butt ; M. Carminati ; C. Fiorini ; A. Balerna ; C. Piemonte ; N. Zorzi ; L. Bombelli 
THE USE OF SINGLE-CRYSTAL CVD DIAMOND X-RAY BEAM DIAGNOSTICS FOR SYNCHROTRON 
BEAMLINE COMMISSIONING AND OPERATION AT DIAMOND LIGHT SOURCE LTD ......................................................1969

Chris Bloomer ; Guenther Rehm 
DEVELOPMENT AND DEPLOYMENT OF A FULLY PARAMETERIZED FAST MONTE CARLO 
SIMULATION IN LHCB ............................................................................................................................................................................1976

Benedetto G. Siddi 
UFO — A SCALABLE PLATFORM FOR HIGH-SPEED SYNCHROTRON X-RAY IMAGING .................................................1980

Andreas Kopmann ; Suren Chilingaryan ; Matthias Vogelgesang ; Timo Dritschler ; Andrey Shkarin ; Roman Shkarin ; Tomy dos 
Santos Rolo ; Tomas Farago ; Thomas van de Kamp ; Matthias Balzer ; Michele Caselle ; Marc Weber 

APPLICATION OF ECONOMETRIC DATA ANALYSIS METHODS TO PHYSICS SOFTWARE ............................................1985
Maria Grazia Pia ; Elisabetta Ronchieri 

THE ELECTRONICS FOR DATA ACQUISITION AND DATA TRANSPORT FOR THE KM3NET TOWERS.......................1988
Carlo Alessandro Nicolau 

VIPRAM_L1CMS: A 2-TIER 3D ARCHITECTURE FOR PATTERN RECOGNITION FOR TRACK FINDING ....................1991
J. R. Hoff ; G. W. Deptuch ; S. Joshi ; T. Liu ; J. Olsen ; A. Shenai 

THE PROTOTYPE DESIGN OF GFEX — A COMPONENT OF THE L1CALO TRIGGER FOR THE ATLAS 
PHASE-I UPGRADE ...................................................................................................................................................................................1997

Hucheng Chen ; Michael Begel ; Kai Chen ; Francesco Lanni ; Helio Takai ; Shaochun Tang ; Weihao Wu 
LAUROC: “A NEW ELECTRONICALLY COOLED LINE-TERMINATING PREAMPLIFIER FOR THE 
ATLAS LIQUID ARGON CALORIMETER UPGRADE” ....................................................................................................................2002

F. Dulucq ; C. de La Taille ; G. Martin-Chassard ; N. Seguin-Moreau ; L. Duflot ; N. Morange ; L. Serin ; S. Simion 
HVCMOS PIXEL DETECTORS FIRST MEASUREMENTS ON THE RETICLE SIZE PROTOTYPE FOR THE 
ATLAS PIXEL LAYERS ............................................................................................................................................................................2007

Felix Ehrler ; Ivan Peric ; Rudolf Schimassek 
CHARACTERIZATION OF FULLY DEPLETED CMOS ACTIVE PIXEL SENSORS ON HIGH RESISTIVITY 
SUBSTRATES FOR USE IN A HIGH RADIATION ENVIRONMENT .............................................................................................2015

Toko Hirono ; Marlon Barbero ; Patrick Breugnon ; Stéphanie Godiot ; Tomasz Hemperek ; Fabian Hügging ; Jens Janssen ; 
Hans Krüger ; Jian Liu ; Patrick Pangaud ; Ivan Peric ; David-Leon Pohl ; Alexandre Rozanov ; Piotr Rymaszewski ; Norbert 
Wermes 

HVCMOS PIXEL DETECTORS — METHODS FOR ENHANCEMENT OF TIME RESOLUTION ...........................................2019
Rudolf Schimassek ; Felix Ehrler ; Ivan Peric 

WHY IS NUCLIDE IDENTIFICATION SO DIFFICULT? LESSONS FROM THE RASE PROGRAM ......................................2024
Nicolas Martin-Burtart 

A COST EFFECTIVE MEANS OF EXTENDING THE LIFETIME OF PLASTIC SCINTILLATORS IN 
PORTAL MONITORS ................................................................................................................................................................................2029

Michael R. Kusner ; Peter R. Menge 
CHARACTERIZATION OF NOVEL THIN N-IN-P PLANAR PIXEL MODULES FOR THE ATLAS INNER 
TRACKER UPGRADE ...............................................................................................................................................................................2033

Julien-Christopher Beyer ; Alessandro La Rosa ; Anna Macchiolo ; Richard Nisius ; Natascha Savic 
PASSIVE NEUTRON COINCIDENCE COUNTING WITH PLASTIC SCINTILLATORS FOR THE 
CHARACTERIZATION OF RADIOACTIVE WASTE DRUMS.........................................................................................................2038

B. Simony ; B. Pérot ; C. Carasco ; F. Jallu ; N. Saurel ; S. Colas ; P. Girones ; J. Collot 
SELF-POWERED DETECTORS FOR TEST BLANKET MODULES IN ITER...............................................................................2042

Prasoon Raj ; Maurizio Angelone ; Ulrich Fischer ; Axel Klix 
NEUTRON ACTIVATION SYSTEM FOR THE EUROPEAN ITER TEST BLANKET MODULES ............................................2046

Axel Klix ; Ulrich Fischer ; Daniel Gehre ; Bradut-Eugen Ghidhersa ; Kuo Tian 
FAST MEGAVOLTAGE X-RAYS RADIOSCOPY ................................................................................................................................2049

N. Estre ; L. Berge ; E. Payan 
CAPACITIVE SIGNAL COUPLING THROUGH THE VACUUM WALL IN LAPPD™ WITH A 
CONDUCTIVE METAL ANODE .............................................................................................................................................................2052

Bernhard W. Adams ; Michael R. Foley ; Michael J. Minot ; Evan J. Angelico ; Todd M. Seiss ; Andrey Elagin ; Henry J. Frisch 
FASPAX: A FAST, INTEGRATING DETECTOR FOR THE APS-UPGRADE ................................................................................2057

Kyung-Wook Shin ; Rebecca Bradford ; Jonathan Baldwin ; Davide Braga ; Gregory Deptuch ; Farah Fahim ; Tim Madden ; Tom 
Zimmerman 

THE KLOE-2 CYLINDRICAL GEM INNER TRACKER: DETECTOR OPERATION, CALIBRATION AND 
PERFORMANCE.........................................................................................................................................................................................2061

E. De Lucia ; A. Balla ; G. Bencivenni ; P. Branchini ; A. Budano ; M. Capodiferro ; S. Cerioni ; P. Ciambrone ; E. Czerwinski ;
G. De Robertis ; A. Di Cicco ; D. Domenici ; J. Dong ; G. Felici ; P. Fermani ; M. Gatta ; N. Lacalamita ; F. Loddo ; M. Mongelli 
; G. Morello ; A. Palladino ; A. Pelosi ; A. Ranieri ; E. Tskhadadze ; V. Valentino 

DEVELOPMENT AND TEST OF A μTPC CLUSTER RECONSTRUCTION FOR A TRIPLE GEM 
DETECTOR IN STRONG MAGNETIC FIELD .....................................................................................................................................2066

M. Alexeev ; A. Amoroso ; F. Bianchi ; M. Bertani ; D. Bettoni ; N. Canale ; A. Calcaterra ; V. Carassiti ; S. Cerioni ; J. Chai ; S. 
Chiozzi ; G. Cibinetto ; A. Cotta Ramusino ; F. Cossio ; F. De Mori ; M. Destefanis ; T. Edisher ; F. Evangelisti ; R. Farinelli ; L. 
Fava ; G. Felici ; E. Fioravanti ; I. Garzia ; M. Gatta ; M. Greco ; D. Jing ; L. Lavezzi ; C. Leng ; H. Li ; M. Maggiora ; R. 
Malaguti ; S. Marcello ; M. Melchiorri ; G. Mezzadri ; G. Morello ; P. Patteri ; J. Pellegrino ; A. Rivetti ; M. D. Rolo ; M. Saviré ; 
M. Scodeggio ; E. Soldani ; S. Sosio ; S. Spataro ; L. Yang 



THE MPGD-BASED PHOTON DETECTORS FOR THE UPGRADE OF COMPASS RICH-1 .....................................................2070
M. Alexeev ; C. D. R. Azevedo ; R. Birsa ; F. Bradamante ; A. Bressan ; M. Büchele ; M. Chiosso ; P. Ciliberti ; S. Dalla Torre ; S. 
Dasgupta ; O. Denisov ; M. Finger ; M. Finger ; H. Fischer ; B. Gobbo ; M. Gregori ; G. Hamar ; F. Herrmann ; S. Levorato ; A. 
Maggiora ; N. Makke ; A. Martin ; G. Menon ; J. Novy ; D. Panzieri ; F. A. B. Pereira ; C. A. Santos ; G. Sbrizzai ; S. Schopferer ; 
M. Slunecka ; K. Steiger ; L. Steiger ; M. Sulc ; F. Tessarotto ; J. F. C. A. Veloso 

PERFORMANCE OF THE RICH DETECTOR OF THE NA62 EXPERIMENT..............................................................................2074
Viacheslav Duk 

DETECTION OF SPECIAL NUCLEAR MATERIALS WITH TAGGED NEUTRONS ..................................................................2078
B. Perot ; C. Carasco ; C. Deyglun ; G. Sannié ; J. Gameiro ; G. Corre ; K. Boudergui ; V. Konzdrasovs 

HIGH-RESOLUTION IMAGING OF NUCLEAR WASTE CONTAINERS WITH MUON SCATTERING 
TOMOGRAPHY ..........................................................................................................................................................................................2082

Leonor Frazão ; Sam Maddrell-Mander ; Jaap Velthuis ; Christian Thomay 
PORTABLE MUON SCATTERING TOMOGRAPHY DETECTORS FOR SECURITY IMAGING 
APPLICATIONS ..........................................................................................................................................................................................2084

J. Burns ; C. Steer ; M. Stapleton ; S. Quillin ; J. Boakes ; C. Eldridge ; C. Grove ; G. Chapman ; A. Lohstroh 
POST-BLAST RADIOLOGICAL DISPERSAL DEVICE SOURCE TERM ESTIMATION ...........................................................2089

David L. Chichester ; James T. Johnson ; Scott M. Watson ; Scott J. Thompson ; Nick R. Mann ; Kevin P. Carney 
A NOVEL SCHEME OF COMPTON IMAGING FOR NUCLEAR MEDICINE ..............................................................................2092

Guntram Pausch ; Christian Golnik ; Alexander Schulz ; Wolfgang Enghardt 
DEVELOPMENT OF A SIPM-BASED DETECTION MODULE FOR LARGE LABR3:CE SCINTILLATORS 
FOR NUCLEAR PHYSICS APPLICATIONS .........................................................................................................................................2097

Giulia Cozzi ; Paolo Busca ; Marco Carminati ; Carlo Fiorini ; Alberto Gola ; Claudio Piemonte ; Veronica Regazzoni ; Franco 
Camera

DEVELOPMENT OF GAMMA-RAY DETECTOR SENSITIVE TO SOURCE DIRECTIONS USING 
GAGG(CE) SCINTILLATORS AND MPPCS .........................................................................................................................................2102

Keiki Kojima ; Takeshi Nakamori ; Daiki Nemoto ; Shuichi Gunji ; Hiroki Sato ; Shigeki Ito ; Sho Kato ; Masao Yoshino ; 
Yoshiyuki Usuki ; Jun Kataoka 

NEW APPROACHES FOR A 2D NEUTRON DETECTOR BASED ON ZNS:6LIF SCINTILLATOR READ OUT 
WITH WLS-FIBERS AND SIPMS ............................................................................................................................................................2105

Alexey Stoykov ; Jean-Baptiste Mosset ; Malte Hildebrandt 
LABORATORY TESTS FOR X-RAYS CRYSTAL DETECTORS WITH SIPM ARRAY READOUT .........................................2111

M. Bonesini ; R. Bertoni ; T. Cervi ; M. Clemenza ; A. deBari ; R. Mazza ; A. Menegolli ; M. Nastasi ; M. Rossella 
DEVELOPMENT OF THE FAST AND EFFICIENT GAMMA DETECTOR USING CHERENKOV LIGHT............................2116

Clotilde Canot ; Olga Kochebina ; Marharyta Alokhina ; Philippe Abbon ; Jean-Pierre Bard ; Gerard Tauzin ; Dominique Yvon ; 
Viatcheslav Sharyy 

HIGH PRECISION TIMING MEASUREMENT IN THE CALICE ANALOGUE HADRONIC CALORIMETER ....................2120
Eldwan Brianne 

RUGGED, COMPACT DIAMOND-BASED FAST NEUTRON DETECTOR OPERATING AT UP TO 200°C...........................2126
Olivier Philip ; Frederic Gicquel ; Vincent Ernst ; Zilu Zhou 

HIGH TEMPERATURE OPERATION OF SINGLE CRYSTAL DIAMOND DETECTORS .........................................................2130
Maurizio Angelone ; Riccardo Pilotti ; Francesca Sarto ; Salvatore Fiore ; Stefano Loreti ; Guglielmo Pagano ; Mario Pillon ; 
Marco Marinelli ; Enrico Milani ; Claudio Verona ; Giuseppe Prestopino ; Gianluca Verona-Rinati 

FOURTH-GENERATION MICROSTRUCTURED SEMICONDUCTOR NEUTRON DETECTOR (MSND)-
BASED 3HE REPLACEMENT (HEREP) FOR HIGH PRESSURE 3HE DETECTORS ...................................................................2134

Taylor R. Ochs ; Steven L. Bellinger ; Ryan. G. Fronk ; Luke C. Henson ; David E. Huddleston ; Graham E. Schlaikier ; Timothy J.
Sobering ; Adam Van Bergeijk ; Douglas S. McGregor 

THE FRASCATI NEUTRON GENERATOR: PRESENT ACTIVITIES AND FUTURE UPGRADES..........................................2139
S. Fiore ; M. Angelone ; S. Loreti ; A. Pietropaolo ; M. Pillon 

A SCALABLE DATA ACQUISITION SYSTEM FOR THE CALICE TILE HADRON CALORIMETER...................................2142
Jiri Kvasnicka 

REAL-TIME TRACK RECONSTRUCTION DURING READOUT USING AN ARTIFICIAL RETINA 
ARCHITECTURE .......................................................................................................................................................................................2148

Franco Bedeschi ; Riccardo Cenci ; Pietro Marino ; Michael J. Morello ; Giovanni Punzi ; Luciano Ristori ; Franco Spinella ; 
Simone Stracka ; John Walsh 

LIQUID CONTRABANDS CLASSIFICATION WITH MIXED XRD SPECTRA.............................................................................2150
Tian-yi YangDai ; Li Zhang 

NULL-HYPOTHESIS TESTING USING DISTANCE METRICS FOR VERIFICATION OF ARMS-CONTROL 
TREATIES ....................................................................................................................................................................................................2154

Mohammad Khalil ; Erik M. Brubaker ; Nathan R. Hilton ; Matthew A. Kupinski ; Christopher J. MacGahan ; Peter A. Marleau 
DSSSD BASED SPECTROMETER OF THE DUBNA GAS-FILLED RECOIL SEPARATOR TO SEARCH FOR 
ER-ALPHA SEQUENCES IN A REAL-TIME ........................................................................................................................................2158

Yury S. Tsyganov ; Alexander N. Polyakov ; Alexey A. Voinov 
SIRIUS PROJECT (SPECTROSCOPY & IDENTIFICATION OF RARE ISOTOPES USING S3) ...............................................2162

N. Karkour ; B. Sulignano ; J. Piot ; H. Savagols ; A. Drouart ; M. Authier ; V. Alaphilippe ; A. Boujrad ; P. Brionnet ; Th. 
Chaminade ; S. Coudert ; F. Dechery ; E. Delagnes ; O. Dorvaux ; B. Gall ; L. Gibelin ; T. Goeltzenlichter ; K. Hauschild ; S. 
Herlant ; X. Lafay ; F. Le Blanc ; G. Lebertre ; Th. Lefrou ; L. Legeard ; D. Linget ; F. Lutton ; A. Lopez-Martens ; C. Mathieu ; 
C. Maugeais ; Y. Moudden ; J. Pancin ; F. Saillant ; Ch. Spitaëls ; Ch. Theisen ; M. Tripon ; G. Wittwer 

STUDY OF EXPERIMENTAL PERFORMANCES AT VARIOUS FLUENCE RATES ON CDTE 
SPECTROMETRIC IMAGING DETECTOR .........................................................................................................................................2168

Silvère Lux ; Sybelle Deloule ; Didier Perion ; Patrick Radisson ; Herwig Requardt 



ADVANCES IN CDZNTE AND CDMNTE SEMICONDUCTORS FOR DETECTION OF RADIOLOGICAL 
AND NUCLEAR THREATS ......................................................................................................................................................................2172

Stephen U. Egarievwe ; Ralph B. James ; Utpal N. Roy ; Aleksey E. Bolotnikov ; Eric D. Lukosi ; Oghaghare K. Okobiah ; 
Ifechukwude O. Okwechime ; Rubi Gul ; Giuseppe S. Camarda ; Ge Yang ; Anwar Hossain 

HIGH LINEARITY SILICON CARBIDE DETECTORS FOR MEDICAL APPLICATIONS ........................................................2176
N. S. Mohamed ; N. G. Wright ; A. B. Horsfall 

EVALUATION OF SUITABILITY OF GAAS:CR SENSORS FOR X-RAY TRANSMISSION TECHNOLOGY 
OF DIAMOND-BEARING ORE ENRICHMENT ..................................................................................................................................2181

A. N. Zarubin ; A. D. Lozinskaya ; M. S. Skakunov ; O. P. Tolbanov ; A. V. Tyazhev ; S. A. Ryabkov ; E. N. Vladimirov ; T. E. 
Romanovskaya ; S. R. Belotserkovskii 

HYBRID RECONSTRUCTION METHOD AT INTERMEDIATE ENERGY RANGE....................................................................2185
Yilin Liu ; Yulan Li ; Jianqiang Fu ; Yuanjing Li ; Yuxiang Xing 

DIGITAL CZT DETECTOR SYSTEM FOR HIGH FLUX ENERGY-RESOLVED X-RAY IMAGING.......................................2188
L. Abbene ; F. Principato ; G. Gerardi ; G. Benassi ; N. Zambelli ; A. Zappettini ; M. Bettelli ; P. Seller ; M. C. Veale 

DECIMO: A SIMULATION TOOL TO EXPLORE NEXT GENERATION OF DETECTORS FOR 
SYNCHROTRON RADIATION APPLICATIONS ................................................................................................................................2195

Tamatoro Johng-ay ; Pablo Fajardo ; Thierry Martin ; Cyril Ponchut ; Paul-Antoine Douissard ; Marie Ruat 
MEASUREMENT AND SIMULATION OF THE RESPONSE TO FAST NEUTRONS OF VPE GAAS 
DETECTORS WITH POLYETHYLENE CONVERTER......................................................................................................................2202

S. V. Chernykh ; A. V. Chernykh ; F. M. Baryshnikov ; N. Burtebayev ; G. I. Britvich ; A. P. Chubenko ; Zh. Kerimkulov ; T. 
Zholdybayev ; Marzhan Nassurlla ; Maulen Nassurlla ; M. P. Konovalov ; S. I. Didenko 

DEVELOPMENT OF NEUTRON IMAGE SENSOR TECHNOLOGY FOR AD-BANG PROJECT .............................................2206
Tomas Slavicek ; Petr Masek ; Stanislav Pospisil ; Sture Petersson ; Dirk Meier ; Thor-Erik Hansen ; Angela Kok ; Ozhan Koybasi
; Tomas Trojek ; Tomas Urban ; Jiri Hulka ; Peter Rubovic ; Pavel Zlebcik ; Zdenek Kohout 

SPACE-CHARGE LIMITED TRANSPORT IN CDTE-BASED X- AND -RAY DETECTORS.....................................................2208
O. L. Maslyanchuk ; M. M. Solovan ; V. V. Kulchynsky ; V. A. Gnatyuk ; T. Aoki 

POSSIBILITIES OF CDTE-BASED X/ -RAY DETECTORS WITH MOOX CONTACTS .............................................................2210
O. L. Maslyanchuk ; M. M. Solovan ; V. V. Kulchynsky ; V. V. Brus ; P. D. Maryanchuk ; I. M. Fodchuk ; V. A. Gnatyuk ; T. Aoki ;
C. Potiriadis ; Y. Kaissas 

THEORETICAL APPROACH TO THE ENERGY RESOLUTION OF SEMICONDUCTOR DETECTORS .............................2213
Victor V. Samedov 

ON-THE-FLY FAST X-RAY TOMOGRAPHY INSPECTION OF THE QUASI-BRITTLE MATERIAL THREE 
POINT BENDING TEST ............................................................................................................................................................................2218

Ivana Kumpová ; Michal Vopálenský ; Tomáš Fíla ; Daniel Kytýr ; Daniel Vavrík ; Martin Pichotka ; Jan Jakubek ; Václav Veselý 
BIAS DEPENDENCE OF THE ENERGY RESOLUTION OF SEMICONDUCTOR HEMISPHERICAL 
DETECTORS................................................................................................................................................................................................2221

Victor V. Samedov 
RECENT RESULTS FROM PIXELATED TLBR DETECTORS WITH TL ELECTRODES OPERATED AT 
ROOM-TEMPERATURE...........................................................................................................................................................................2226

Charles Leak ; William Koehler ; Sean O'Neal ; Zhong He ; Keitaro Hitomi 
LASER-BASED TECHNIQUE OF FORMATION OF CDTE — METAL DIODE STRUCTURES FOR HIGH 
ENERGY RADIATION DETECTORS.....................................................................................................................................................2229

Kateryna Zelenska ; Dmytro Gnatyuk ; Toru Aoki 
SURFACE PASSIVATION AND CONTACTS IN CDZNTE X-RAYS AND GAMMA-RAYS DETECTORS ..............................2232

Stephen U. Egarievwe ; Eric D. Lukosi ; Mebougna L. Drabo ; Ifechukwude O. Okwechime ; Oghaghare K. Okobiah ; Aaron L. 
Adams ; Anwar Hossain ; Utpal N. Roy ; Rubi Gul ; Ralph B. James 

BATCH ANNEALING OF CDMNTE WAFERS FOR NUCLEAR DETECTOR APPLICATIONS...............................................2235
Aaron L. Adams ; Mebougna L. Drabo ; Stephen U. Egarievwe ; Ezekiel O. Agbalagba ; Julius O. Jow ; Alexander A. Egarievwe ; 
Utpal N. Roy ; Ralph B. James 

ANALYTICAL ADMITTANCE RESPONSE OF HIGH MOBILITY TRANSISTOR CHANNELS ..............................................2238
Mahi Fatima Zohra ; Hugues Marinchio ; Cristophe Palermo ; Luca Varani 

NEW POSITION ALGORITHMS FOR THE 3D CZT DRIFT DETECTOR .....................................................................................2242
C. Budtz-Jorgensen ; I. Kuvvetli 

DISCRIMINATION OF SINGLE-SITE AND MULTI-SITE EVENTS IN CZT-CPG DETECTORS FOR THE 
COBRA EXPERIMENT .............................................................................................................................................................................2249

Stefan Zatschler 
SPATIALLY RESOLVED INVESTIGATION OF LARGE CDZNTE DETECTORS WITH A COPLANAR 
QUAD-GRID.................................................................................................................................................................................................2254

Robert Temminghof 
MULTIMODAL ANALYSIS OF CULTURAL HERITAGE ARTEFACTS UTILIZING COMPUTED 
TOMOGRAPHY AND X-RAY FLUORESCENCE IMAGING ............................................................................................................2258

Daniel Vavrik ; Jan Jakubek ; Jiri Lauterkranc ; Ivana Kumpova ; Michal Vopalensky ; Jan Zemlicka 
MATERIAL DISCRIMINATION AND IMAGING IMPROVEMENT USING HIGH COUNT RATE X-RAY 
SPECTROMETRIC DETECTOR FOR NON-DESTRUCTIVE TESTING AND SECURITY APPLICATIONS .........................2261

Didier Perion ; Elena Gaboriau-Borissenko ; Patrick Radisson 
HIGH BIAS VOLTAGE CZT DETECTORS FOR HIGH-FLUX MEASUREMENTS .....................................................................2268

L. Abbene ; N. Zambelli ; G. Gerardi ; G. Raso ; G. Benassi ; M. Bettelli ; F. Principato ; A. Zappettini 
DIRECT GAMMA-RAY DETECTION WITH STRIP TLBR DETECTORS FOR NUCLEAR MEDICINE 
APPLICATIONS ..........................................................................................................................................................................................2274

G. Ariño-Estrada ; L. J. Cirignano ; H. Kim ; J. Du ; K. S. Shah ; S. R. Cherry ; G. S. Mitchell 



INFLUENCE OF SIPM SINGLE PHOTON TIMING RESOLUTION ON COINCIDENCE TIMING 
RESOLUTION WITH FAST SCINTILLATOR......................................................................................................................................2279

D. Philippov ; E. Popova ; V. Belyaev ; P. Buzhan ; A. Stifutkin ; S. Vinogradov 
PRECISE METROLOGY OF SIPM: MEASUREMENT AND RECONSTRUCTION OF TIME 
DISTRIBUTIONS OF SINGLE PHOTON DETECTIONS AND CORRELATED EVENTS ...........................................................2284

Sergey Vinogradov 
RADIATION DAMAGE STUDIES OF SIPMS AT LOW TEMPERATURES ...................................................................................2288

T. Tsang ; T. Rao ; C. Woody ; S. Stoll ; M. Chiu 
SINGLE PHOTON DETECTION BY GASEOUS COUNTERS: STATUS AND PERSPECTIVES................................................2290

S. Dalla Torre 
LARGE AREA VUV-SENSITIVE MPPCS FOR LIQUID XENON DETECTOR IN MEG II EXPERIMENT.............................2294

Shinji Ogawa 
CRYSTAL GROWTH OF LARGE DIAMETER STRONTIUM IODIDE SCINTILLATORS USING IN SITU 
STOICHIOMETRY MONITORING ........................................................................................................................................................2299

Amlan Datta ; Stephanie Lam ; Stacy Swider ; Shariar Motakef 
Author Index 


