
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-62748-742-9 

Proceedings of the First Two 
Meetings of the Union of Compact 
Accelerator-Driven Neutron 
Sources 
 

1st – Beijing China 
15 – 18 August 2010 
 
2nd – Bloomington, Indiana, USA  
5 – 8 July 2011 

Physics Procedia Volume 26 
 

Editors: 
 
D. V. Baxter 
 

 

 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© by Elsevier B.V. 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact Elsevier B.V. 
at the address below. 
  
Elsevier B.V. 
Radarweg 29 
Amsterdam 1043 NX 
The Netherlands 
 
 
Phone:  +31 20 485 3911 
Fax:  +31 20 485 2457 
 
http://www.elsevierpublishingsolutions.com/contact.asp 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Available online at www.sciencedirect.com

Physics Procedia 26 (2012) iii –iv

ICANS to UCANS: Parallel Evolution
John M. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

The Impact on Science and Technology of University-based, Accelerator-Driven, Compact Neutron and Proton Sources: A Case in Point in China 
C.-K. Loong, J. Wei, X. Guan, X. Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

Design of RF Power System for CPHS
C. Cheng, T. Du, X. Guan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

The Neutron Target Station of the Compact Pulsed Hadron Source: A Monte Carlo Simulation Study
B. Zhong, T.J. Liang, Q.X. Feng, G.L. Yu, K. Wang, C.-K. Loong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

A Prototype of the Linear Position-Sensitive Detectors for CPHS
T.C. Huang, H. Gong, B.B. Shao, J. Wei, X.L. Guan, C.-K. Loong, S.T. Lu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

A 3-MeV RFQ Accelerator for the Compact Pulsed Hadron Source at Tsinghua University
Q.Z. Xing, Y.J. Bai, J. Billen, J.C. Cai, C. Cheng, L. Du, Q. Du, T.B. Du, W.Q. Guan, X.L. Guan, Y. He, J. Li, J. Stovall, X.W. Wang,
J. Wei, Z.F. Xiong, L. Young, H.Y. Zhang, S.X. Zheng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Design of the Time-of-Flight Small-Angle-Neutron Scattering Instrument at CPHS
T.C. Huang, H. Gong, B.B. Shao, J. Wei, X.L. Guan, C.-K. Loong, J.Z. Tao, L. Zhou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44

The Solution of Cold Neutron Source using Solid Methane Moderator for the CPHS
Q.X. Feng, Q.K. Feng, T. Kawai, B. Zhong, J. Wei, C.-K. Loong, T.J. Liang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49

Prototype of Bandwidth Limiting Neutron Chopper
K. Zhang, L. Jiang, X.J. Dai, J.P. Dong, X.Z. Zhang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55

Neutron Detector Design based on ALD Coated MCP
N. Lu, Y. Yang, J. Lv, J. Pan, M. Liang, X. Wang, Y. Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

Neutron Radiography with Compact Accelerator at Peking University: Problems and Solutions
Z. Guo, Y. Zou, Y. Lu, X. Yan, S. Peng, K. Zhu, G. Tang, D. Mo, J. Chen  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

Design of RFQ Accelerator Facility of PKUNIFTY
X. Yan, K. Zhu, Y. Lu, S. Peng, S. Gao, J. Zhao, C. Zhang, Z. Guo  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Neutronic Studies on a Pulsed Thermal Neutron Source based on the Be(p,n) Reaction by using a Compact Proton Accelerator 
H. Hasemi, F. Hiraga, Y. Kiyanagi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 88

Neutronic Design on a Small Accelerator-based 7Li (p, n) Neutron Source for Neutron Scattering Experiments
F. Hiraga, T. Okazaki, Y. Kiyanagi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97

Neutron Transmission: A Powerful Technique for Small Accelerator-based Neutron Sources
J.R. Granada, J.R. Santisteban, J. Dawidowski, R.E. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108

Neutron Moderator Development Research at the Low Energy Neutron Source
David V. Baxter, J. Leung, H. Kaiser, S. Ansell, G. Muhrer, E.B. Iverson, P.D. Fergusson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

Calculations for ESS-Bilbao Low Energy Target
F. Sordo, M. Magan, S. Domingo, F.J. Bermejo, J.M. Perlado. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124

Gallium-Cooled Target for Compact Accelerator-based Neutron Sources
John M. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 132

Two-Dimensional Neutron Detector with GEM and its Applications
S. Uno, T. Uchida, M. Sekimoto, T. Murakami, K. Miyama, M. Shoji, E. Nakano, T. Koike, K. Morita, H. Satoh, T. Kamiyama,
Y. Kiyanagi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142

Moderators at LENS: Performance and Development Research 
David V. Baxter, S. Ansell, P.D. Ferguson, F.X. Gallmeier, E.B. Iverson, H. Kaiser, W. Lu, G. Muhrer, T.C. Rinckel, T. Steinbach . . . . . . 153

LENS Operating Experience
T. Rinckel, David V. Baxter, J. Doskow, H. Kaiser, R. Pynn, P.E. Sokol, T. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

Target Performance at the Low Energy Neutron Source
T. Rinckel, D.V. Baxter, J. Doskow, P.E. Sokol, T. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 168

A Neutron Diffractometer for a Long Pulsed Neutron Source
P. Sokol, C. Wang . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178

Neutron Energy Spectrum Characterization on TMR-1 at the Indiana University Neutron Source
M.R. Halstead, S. Lee, J. Petrosky, A. Bickley, P. Sokol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 188

Neutron Applications Laboratory for ESS-Bilbao
S. Terrón, M. Magán, F. Sordo, A. Ghiglino, F. Martínez, F.J. Bermejo, J.M. Perlado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196

Design Activities for the Beam Dump of ESS Bilbao
S. Terrón, M. Magán, F. Martínez, F. Sordo, F.J. Bermejo, J.M. Perlado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205



iv Contents

Coupled Calculation of the Infl uence of the Para to Ortho Conversion in a Cryogenic Hydrogen Moderator
M. Magán, S. Terrón, F. Sordo, F.J. Bermejo, J.M. Perlado . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Recent Progress of Pulsed Neutron Imaging in Japan
Y. Kiyanagi, H. Sato, K. Iwase, T. Kamiyama . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

A Project of Boron Neutron Capture Therapy System based on a Proton Linac Neutron Source 
Y. Kiyanagi, K. Asano, A. Arakawa, S. Fukuchi, F. Hiraga, K. Kimura, H. Kobayashi, M. Kubota, H. Kumada, H. Matsumoto,
A. Matsumoto, T. Sakae, K. Saitoh, T. Shibata, M. Yoshioka  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

Time-of-Flight Neutron Radiography with a Blanking-Type Image Intensifi er
T. Kamiyama, Y. Kiyanagi  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

Study on Reduction of Gamma-Ray Noise for a Pixel-Type Position-Sensitive Li-Glass Neutron Detector 
F. Hiraga, K. Kino, H. Hasemi, Y. Kiyanagi,  M. Igashira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238

Simulation Calculations of Transmissions for Neutron Total Cross-Section Measurements of MAs and LLFPs by Complementary Use of a
Compact Accelerator-Driven Neutron Source 

K. Kino, F. Hiraga, T. Kamiyama, Y. Kiyanagi, M. Igashira . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 243
A Photoneutron Source at the Daøne Beam Test Facility of the INFN National Laboratories in Frascati: Design and First Experimental Results

L. Quintieri, R. Bedogni, B. Buonomo, M. De Giorgi, M. Chiti, A. Esposito, L. Foggetta, A. Gentile, G. Mazzitelli, P. Valente,
J.M. Gómez-Ros, G. Festa, A. Pietropaolo, E. Reali  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249

Status of the LEgnaro NeutrOn Source Facility (LENOS)
P. Mastinu, J. Praena, G. Martín-Hernández, N. Dzysiuk, G. Prete, R. Capote, M. Pignatari, A. Ventura  . . . . . . . . . . . . . . . . . . . . . . . . . . 261

The SPES Project: A Second Generation ISOL Facility
G. Prete, A. Andrighetto, J. Esposito, P. Mastinu, J. Wyss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 274

Neutron Production Targets for a New Single Event Effects Facility at the 70 MeV Cyclotron of LNL-INFN 
D. Bisello, A. Candelori, N. Dzysiuk, J. Esposito, P. Mastinu, S. Mattiazzo, G. Prete, L. Silvestrin, J. Wyss  . . . . . . . . . . . . . . . . . . . . . . . 284

Design Progress of the SANS Instrument at CPHS
T.C. Huang, H. Gong, B.B. Shao, D. Wang, X.Z. Zhang, K. Zhang, X.W. Wang, X.L. Guan, C.-K. Loong, J.Z. Tao, L. Zhou,
Y.B. Ke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 294

Novel Neutron Focusing Mirrors for Compact Neutron Sources
B. Khaykovich, M.V. Gubarev, V.E. Zavlin, R. Katz, G. Resta, D. Liu, L. Robertson, L. Crow, B.D. Ramsey, D.E. Moncton . . . . . . . . . . 299

Realization and Evaluation of Doping and Coating Neutron Sensitive MCP
N. Lu, Y. Yang, J. Lv, J. Pan, X. Han, W. Xu, M. Liang, X. Wang, Y. Li . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 309


