13th International Topical
Meeting on Nuclear Applications
of Accelerators 2017
(AccApp'17)

The Expanding Universe of Accelerator
Applications

Quebec City, Canada
31 July - 4 August 2017

ISBN: 978-1-5108-5219-8



Printed from e-media with permission by:

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

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2017) by American Nuclear Society
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact American Nuclear Society
at the address below.

American Nuclear Society
555 North Kensington Avenue
La Grange Park, Illinois 60526
USA

Phone: (800) 323-3044
(708) 352-6611
Fax:  (708) 352-0499

WWW.ans.org
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

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Plenary

1Photon Activation Analysis: Past, Present, and Future—A Brief CV of PAA

Chr. Segebade (Retired), invited

13RARAF: Microbeams, Broad Beams and Beyond

Andrew D. Harken, Guy Y. Garty, Malek Haj Tahar, Gerhard Randers-Pehrson, David J.
Brenner (Columbia Univ)

Accelerator Design and Technology

21Design of High Intensity, High Power Linacs

P. A. P. Nghiem, N. Chauvin, L. Ducrot, J. Dumas, D. Uriot (CEA), M. Valette (CERN),
invited

31Accelerator Science and Technology in Support of the National Security Mission

Robert W. Garnett (LANL), invited

41L inac Improvements to Boost the Isotope Production at Brookhaven National
Laboratory

D. Raparia (BNL), invited

52Storage Ring Shielding for the Advanced Photon Source Upgrade

Bradley J. Micklich, Michael Borland, Aimin Xiao (ANL)

62FLUKA Studies of Dose Rates in the ATLAS Standard Opening Scenario

J. C. Armenteros, A. Cimmino, S. Roesler, H. Vincke (CERN)

72The Use of CAD Based Radiation Transport in Support of SNS: DAG-MCNP6
Validation

Andrew Davis, Lucus J. Jacobson, Paul P. H. Wilson (Univ of Wisconsin, Madison),
Franz Gallmeier (ORNL)

81 Neutron Displacement Cross-Sections for Materials from Be to U Calculated Using
the Arc-dpa Concept




A. Yu. Konobeyev, U. Fischer, S. P. Simakov (KIT)

91Reliability Analysis of the ESS Target Safety System

A. Sadeghzadeh, L. Coney, M. Olsson (ESS)

Accelerator Facilities

99The Spallation Neutron Source Proton Power Upgrade (PPU) Project

J. Galambos, M. Champion, R. Dean, S. Kim, M. Howell, M. Plum, B. Riemer, B.
Thibadeau (ORNL), invited

108Clearance from Requlatory Control of the Superconducting Radiofrequency
Acceleration System of the CERN Large Electron-Positron (LEP) Collider

Charlotte Duchemin, Matteo Magistris, Fabio Pozzi, Marco Silari (CERN)

117The SIRIUS Facility: A Powerful Tool for Studying Irradiation Effects in Materials

J. Lefévre, O. Cavani, B. Boizot (CEA)

127Recent Developments and Proposed Applications with the Accelerators at iThemba
LABS

J. L. Conradie, L. S. Anthony, F. Azaiez, S. Baard, F. Balzun, G. Badenhorst, R. A. Bark,
A. H. Barnard, P. Beukes, J. I. Broodryk, J. Crafford, G. Darries, J. G. de Villiers, C.
Doyle, H. Du Plessis, W. Duckitt, D. T. Fourie, P. G. Gardiner, M. E. Hogan, I. H.
Kohler, J. Lawrie, C. Lussi, N. R. Mantengu, S. Marsh, V. Mbele, R. H. McAlister, J. P.
Mira, H. W. Mostert, C. B. Mtshali, A. S. Miller, S. M. Mullins, C. Naidoo, F. Nemulodi,
M. M. Nkosi, O. Pekar, C. A. Pineda-Vargas, W. J. Przybylowicz, M. Sakildien, G. F.
Steyn, N. P. Stodart, R. W. Thomae, M. J. van Niekerk, P. A. van Schalkwyk, T. P.
Sechogela, S. Winkler, S. Woodborne (iThemba LABS)

Materials

137Material Selection and Operational Feedback for the New Design of the High-Energy
Beam Dump in the CERN SPS

P. Rios-Rodriguez, A. Perillo-Marconne, M. Calvani, D. Grenier, J. A. Briz, J. Humbert
(CERN)

Accelerators for Monitoring the Environment

147The Collaborative IAEA TC Project on the Investigation of Fine and Coarse
Atmospheric Particulate Matter in Arasia Region




M. Roumié (Lebanese Atomic Energy Commission)

155Comparison of Sulfate Content Derived from Sulfur in PM, s Particles by PIXE and a
MARGA Monitor, and Inter-Comparison of PIXE Results in Two Laboratories

J. Flores, M. F. Aldape, J. Flores-Aldape, M. Perez-Alvarez (ININ), A. Reatama-
Hernandez, O. Rivera-Hernandez (Secretaria del Medio Ambiente), 1. Bogdanovi¢-
Radovi¢ (Ruder Boskovic Inst)

164MCNP6 Simulations of Active Neutron Interrogation of Fissile Samples Using a
Deuterium-Deuterium Neutron Generator

Fawaz Ali, Ghaouti Bentoumi (CNL)

Radioisotopes

174Characterization and Utilization of Neutron Radiation from a PETtrace Cyclotron

John Brockman, Brad Jefferies, Chris Algiere, Peter Norgard, John Gahl (Univ of
Missouri)

179Saskatchewan Centre for Cyclotron Sciences: A New Multi-User Research and
Production Facility

G. Boudreault, J. Cawthray, S. Colbert, M. Dalzell, J. MacKenzie, D. Schick (Sylvia
Fedoruk Canadian Centre for Nuclear Innovation)

191Simulation of the Liquid Targets for Molybdenum-99 Production

D. V. Fedorchenko, M. A. Khazhmuradov, Y. V. Rudychev (Kharkov Inst of Physics and
Technology)

199Dual Proton—Helium Accelerator for Radioisotope Production

D. Bruton, R. Barlow, R. Edgecock (Univ of Huddersfield), C. J. Johnstone (Particle
Accelerator Corp.)

204High Current C-11 Gas Target Design and Optimization Using Multi-Physics
Coupling

J. L. Peeples, B. W. Wieland, M. H. Stokely (BTI Targetry LLC), E. M. O’Brien, 1. A.
Bolotnov, J. M. Doster (NCSU), M. Magerl (IBA Molecular North America)

Industrial Applications

217A Compact Storage Ring for the Production of EUV Radiation




T. Garvey, L. Rivkin, A. Streun, A. Wrulich, Y. Ekinci (PSI)

226Accelerator Neutron Induced Positron Annihilation Spectroscopy for Thick Sample
Non-Destructive Examination

Thomas Ward, Jordan Heim, Jonathan Nistor (Techsource), David Koltick, Haoyu Wang
(Applied Physics Technologies, LLC)

Accelerator-Driven Systems

233Development of 100 kW Continuous Wave Radiofrequency Amplifier for Linear
Accelerator

Y. Jiang (Yale Univ), V. E. Teryaev (Omega-P R&D Inc.), S. V. Shchelkunov, J. L.
Hirshfield (Yale Univ/Omega-P R&D Inc.)

2430verview of Activities on Accelerator Driven Subcritical System in India

Amar Sinha, Tushar Roy, Rajeev Kumar (BARC), invited

252Burnup Analyses of an Accelerator-Driven Subcritical System Utilizing Minor
Actinides Fuel

Yan Cao, Yousry Gohar, Adam R. Kraus (ANL)

262A New Transmutation Approach of Using High Energy Photonic Source Accelerators

Zeev Shayer (CSM)

268Actinide Incineration with Thorium Fuel: A Study Using the MYRRHA Design

R. J. Barlow (Univ of Huddersfield), A.Rummana (Univ of Huddersfield/Ibra College of
Technology), invited

279High Power Accelerators: A Concern for International Safequards?

S. Richet (IAEA)

High-Power Accelerators and High-Power Spallation Targets

284Status and Plans for the ESS Facility

Rikard Linander (ESS), invited



294A Beam Dump Facility (BDF) at CERN—The Concept and a First Radiological
Assessment

M. Calviani, M. Casolino, R. Jacobsson, M. Lamont, S. Roesler, H. Vincke (CERN), C.
Ahdida (PSI)

3063D Thermal-Structural Analyses of SINO Rod Bundle Target

R. Sobbia, Y. Dai, S. Jollet, M. WohIimuther (PSI)

316A Water Cooled, Active and Adjustable Aperture Collimator

K. Woloshun, J. O’Hara, E. Olivas, A. Maestas, E. Swenson, H. Salazar (LANL)

326Status and Update of the RaDIATE Collaboration R&D Program

K. Ammigan, P. G. Hurh (FNAL)

334Material Selection and Lifetime Criteria for the ESS Target Station

Yongjoong Lee (ESS)

Accelerators in Life Sciences

344Design of a Modified Halbach Magnet for the CBETA Project

N. Tsoupas, J. S. Berg, S. Brooks, G. Mahler, F. Méot, S. Peggs, V. Ptitsyn, T. Roser, S.
Trabocchi, D. Trbojevic, J. Tuozzolo (BNL), D. Burke, J. Crittenden, C. Mayes (Cornell
Univ), invited

360MedAustron—A New Austrian Synchrotron Facility for Cancer Therapy and
Research

Lukas Jéegerhofer, Petra Wurzer (EBG MedAustron GmbH)

368HEATHER—HEIlium lon Accelerator for radioTHERapy

J. Taylor, T. R. Edgecock (Univ of Huddersfield), C. Johnstone (Fermilab)

377Shielding Analysis of a Carbon-lon Therapy Accelerator: Comparison of Simplified
and Monte Carlo Methods

B. L. Lai, R. J. Sheu, (Natl Tsing Hua Univ)

Nuclear Data



387Neutron Capture and Total Cross Section Measurements of Cadmium at the RPI
LINAC

G. Leinweber, D. P. Barry, R. C. Block, J. A. Burke, M. J. Rapp, K. E. Remley (BMPC),
Y. Danon (RPI)

396Cross Section Measurement in J-PARC for Neutronics of the ADS

Shin-ichiro Meigo, Hiroki Matsuda, Hiroki lwamoto (JAEA)

403Recent Improvements to CINDER?2008 and Activation Analysis Tools

Bradley J. Micklich (ANL), Franz X. Gallmeier, Erik B. lverson, Wei Lu (ORNL), Ryan
Bergmann, Michael WohlImuther (PSI)

Poster Session

412Status of Sumitomo’s Superconducting Isochronous Cyclotron Development for
Proton Therapy

H. Tsutsui, Y. Aoki, Y. Arakawa, Y. Ebara, A. Hashimoto, A. Higuchi, N. Kamiguchi, T.
Kato, H. Kitami, Y. Mikami, H. Mitsubori, T. Morie, H. Murata, H. Ookubo, T. Sakemi,
N. Takahashi, K. Taki, T. Tsurudome, J. Yoshida, Y. Kumata (Sumitomo Heavy
Industries, Ltd.)

420Verification of a Correlated Energy Straggling, Anqular Scattering Model for Heavy
Charged Particles in MCNP6.2

Kristofer Zieb (RPI), H. Grady Hughes (LANL), X. George Xu (RPI)

426Neutron Transmission Measurements and Resonance Analysis of Molybdenum-96

J. W. Brown, A. Youmans, N. Thompson, Y. Danon (RPI), D. P. Barry, G. Leinweber,
M. J. Rapp, R. C. Block (BMPC), Rian Bahran (LANL)

436Tunable Irradiation Testbed

D. Wootan, A. Casella, D. Asner, D. Senor (PNNL)

448Design of LBE Spallation Target for ADS Target Test Facility (TEF-T) in J-PARC

Shigeru Saito, Hironari Obayashi, Tao Wan, Nariaki Okubo, Takanori Sugawara, Shinya
Endo, Toshinobu Sasa (JAEA)

458METU-Defocusing Beam Line Project and Beam Optics Studies




Baran Bodur, Melahat Bilge, Demirkdz, Aysenur Gencer, Doga Veske, Merve Yigitoglu
(METU), llias Efthymiopoulos (CERN)

468Detection Efficiency of the ESS Target Imaging System: Monte Carlo Simulations

N. Borghi, E. Klinkby, B. Lauritzen (DTU), L. Zanini (ESS)

478User Facility for lon Irradiation and Implantation in Single, Dual and Triple lon
Beam Mode with In-Situ TEM Capability

O. Toader, T. Kubley, F. Naab, E. Uberseder, G. Was (Univ of Michigan)

484Two-Neutron Correlations in the Photofission of Actinides

J. Burggraf, D. S. Dale, T. A. Forest (Idaho State Univ), S. Behling, E. D. Church, S. C.
Stave, G. A. Warren (PNNL)

492 Optimization of *™Tc Isotope Production System Using Coupled Monte Carlo and
Fluid Dynamics Methods

Y. V. Rudychev, D. V. Fedorchenko (KIPT), V. G. Rudychev (V. N. Karazin Kharkiv
National Univ)





