
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-5046-0 
 

24th International Conference on 
Application of Accelerators in 
Research and Industry  
(CAARI 2016) 

Fort Worth, Texas, USA 
30 October – 4 November 2016 

 

Editor: 
 
Carley Parriott 
 
 

 

 

Physics Procedia Volume 90 

 
 



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. (2017) 
  
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:      845-758-2633 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



Editorial
F. Del McDaniel, B.L. Doyle, G. Glass, Y. Wang, A. Antolak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Accelerator Mass Spectrometry
Historic Binnacle of 14C/12C Concentration in Mexico City

J.A. Flores, C. Solís, A. Huerta, M.E. Ortiz, M.G. Rodríguez-Ceja, J. Villanueva, E. Chávez  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
Acceptance Tests for AMS Radiocarbon Measurements at iThemba LABS, Gauteng, South Africa

V.L. Mbele, S.M. Mullins, S.R. Winkler, S. Woodborne  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
Increased AMS Ion Source Effi ciency and Ion Currents by Modifying SNICS Cathode Material and Geometry

J.D. Hlavenka, H. Abrams, M.L. Roberts, B.E. Longworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

Ion Beam Techniques
Triassico: A Sphere Positioning System for Surface Studies with IBA Techniques

C.L. Fontana, B.L. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
RBS Analysis of Down-conversion Layers Comprising Two Rare-Earth Elements

D.C. Ingram, W.M. Jadwisienczak, F. Ehré, C. Labbé, F. Gourbilleau  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32

Nuclear-Based Analysis
Measurements of the Effective Atomic Numbers of Alloys Using Thick–Target Bremsstrahlung Intensities

S. Czarnecki, A. Short, S. Williams  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41
Development of a High-brightness, Quasi-monoenergetic Neutron Source for Neutron Imaging

M.S. Johnson, S.G. Anderson, D.L. Bleuel, P.J. Fitsos, D. Gibson, J.M. Hall, R. Marsh, B. Rusnak, J. Sain . . . . . . . . . . . . . . . . . . . . . . . . 47
Developing a Tool for the Detection of the Relative Amount of Water in Shale Cores Using Positron Annihilation Lifetime Spectroscopy

C.A. Quarles, H. Alsleben, J. Bufkin, J. Chun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 55
Neutron Imager with Micro Channel Plates (MCP) in Electrostatic Mirror Confi guration: First Experimental Test

V. Variale, B. Skarbo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
Determination of the Secondary Neutron Flux at the Massive Natural Uranium Spallation Target

M. Zeman, J. Adam, A.A. Baldin, W.I. Furman, S.A. Gustov, K. Katovsky, J. Khushvaktov, I.I. Mar`in, F. Novotny, A.A. Solnyshkin, P. 
Tichy, V.M. Tsoupko-Sitnikov, S.I. Tyutyunnikov, R. Vespalec, J. Vrzalova, V. Wagner, L. Zavorka . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

Nuclear Microprobes
Beam Diameter Reduction by Optimization of an Extraction Condition in a Compact Ion Microbeam System

T. Ohkubo, Y. Ishii  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79

Neutron Techniques
Measurement of D-7Li Neutron Production in Neutron Generators Using the Threshold Activation Foil Technique

M.D. Coventry, A.M. Krites . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85

Accelerator Facilities
Illinois Accelerator Research Center

T.K. Kroc, C.A. Cooper  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
Ion Beam Facilities at the National Centre for Accelerator based Research Using a 3 MV Pelletron Accelerator

T. Trivedi, S.P. Patel, P. Chandra, P.K. Bajpai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Accelerator Stewardship
Electromagnetic Modeling of Human Body Using High Performance Computing

C.-K. Ng, M. Beall, L. Ge, S. Kim, O. Klaas, A. Poon  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107

Technology Development
Electron Accelerators for Novel Cargo Inspection Methods

S. Kutsaev, R. Agustsson, A. Arodzero, S. Boucher, J. Hartzell, A. Murokh, F. O’Shea, A.Y. Smirnov . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

Physics Procedia 90 (2017) iii–v

doi:10.1016/S1875-3892(17)30227-4

Available online at www.sciencedirect.com

ScienceDirect

Contents



 Contents iv

Characterization of Inductive Loop Coupling in a Cyclotron Dee Structure
L. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

Staging of RF-accelerating Units in a MEMS-based Ion Accelerator
A. Persaud, P.A. Seidl, Q. Ji, E. Feinberg, W.L. Waldron, T. Schenkel, S. Ardanuc, K.B. Vinayakumar, A. Lal  . . . . . . . . . . . . . . . . . . . . . 136

Main Magnets and Correctors for the CBETA and eRHIC Projects, and Hadron Facilities
N. Tsoupas, S. Brooks, A. Jain, G. Mahler, F. Méot, V. Ptitsyn, D. Trbojevic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

Industrial Applications
X-ray Scattering in the Shielding of Industrial Irradiation Facilities

M.R. Cleland, R.A. Galloway, D.F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151
Terbium Radionuclides for Theranostics Applications: A Focus On MEDICIS-PROMED

R.F. Cavaier, F. Haddad, T. Sounalet, T. Stora, I. Zahi, the MEDICIS-PROMED collaboration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
Characterization of a 6 MeV Accelerator Driven Mixed Neutron/Photon Source

M. Hodges, A. Barzilov, Y.-T. Chen, D. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 164
Superconducting RF Linacs Driving Subcritical Reactors for Profi table Disposition of Surplus Weapons-grade Plutonium

M.A. Cummings, R. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 170
Measuring Surface Bulk Elemental Composition on Venus

J.S. Schweitzer, A.M. Parsons, J. Grau, D.J. Lawrence, T.P. McClanahan, J. Miles, P. Peplowski, L. Perkins, R. Starr . . . . . . . . . . . . . . . . 180
Integrated Linear-processing Ion-beam Sputtering System Using a Meter-scale Ribbon-beam

N.R. White, A.O. Westner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187

Medical Applications
A Real-time Image Reconstruction System for Particle Treatment Planning Using Proton Computed Tomography (pCT)

C.E. Ordoñez, N. Karonis, K. Duffi n, G. Coutrakon, R. Schulte, R. Johnson, M. Pankuch  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
Medical Isotope Production at TRIUMF – from Imaging to Treatment

C. Hoehr, F. Bénard, K. Buckley, J. Crawford, A. Gottberg, V. Hanemaayer, P. Kunz, K. Ladouceur, V. Radchenko, C. Ramogida, 
A. Robertson, T. Ruth, N. Zacchia, S. Zeisler, P. Schaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200

Results from a Prototype Proton-CT Head Scanner
R.P. Johnson, V.A. Bashkirov, G. Coutrakon, V. Giacometti, P. Karbasi, N.T. Karonis, C.E. Ordoñez, M. Pankuch, H.F.-W. Sadrozinski, 
K.E. Schubert, R.W. Schulte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

A Low-cost Beam Profi ler Based On Cerium-doped Silica Fibers
D.E. Potkins, S. Braccini, K.P. Nesteruk, T.S. Carzaniga, A. Vedda, N. Chiodini, J. Timmermans, S. Melanson, M.P. Dehnel . . . . . . . . . . 215

New Beam Scanning Device for Active Beam Delivery System (BDS) in Proton Therapy
V. Variale, M. Mastromarco, F. Colamaria, D. Colella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

Security and Defense
Delta-ray Production in MCNP 6.2.0

C. Anderson, G. McKinney, J. Tutt, M. James . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229
Background-Source Cosmic-Photon Elevation Scaling and Cosmic-Neutron/Photon Date Scaling in MCNP6

J. Tutt, C. Anderson, G. McKinney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237
Vehicle and Cargo Scanning for Contraband

J. Bendahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 242
Geant4 Modifi cations for Accurate Fission Simulations

J. Tan, J. Bendahan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 256
Detectors for Active Interrogation Applications

S.D. Clarke, M.C. Hamel, M.M. Bourne, S.A. Pozzi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 266
A Distributed Data Acquisition System for the Sensor Network of the TAWARA_RTM Project

C.L. Fontana, M. Donati, D. Cester, L. Fanucci, A. Iovene, L. Swiderski, S. Moretto, M. Moszynski, A. Olejnik, A. Ruiu, L. Stevanato, 
T. Batsch, C. Tintori, M. Lunardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 271

Detection System of the First Rapidly Relocatable Tagged Neutron Inspection System (RRTNIS), Developed in the Framework of the European 
H2020 C-BORD Project

C.L. Fontana, A. Carnera, M. Lunardon, F. Pino, C. Sada, F. Soramel, L. Stevanato, G. Nebbia, C. Carasco, B. Perot, A. Sardet, G. Sannie, 
A. Iovene, C. Tintori, K. Grodzicki, M. Moszyński, P. Sibczyński, L. Swiderski, S. Moretto  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 279

New Developments in Scintillators for Security Applications
J. Glodo, Y. Wang, R. Shawgo, C. Brecher, R.H. Hawrami, J. Tower, K.S. Shah  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 285

Effective Atomic Number, Mass Attenuation Coeffi cient Parameterization, and Implications for High-Energy X-Ray Cargo Inspection Systems
W.G.J. Langeveld  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 291

Verifi cation of Plutonium Content in PuBe Sources Using MCNP® 6.2.0 Beta with TENDL 2012 Libraries
M.L. Lockhart, G.E. McMath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 305

Identifi cation and Imaging of Special Nuclear Materials and Contraband using Active x-ray Interrogation
S. Van Liew, W. Bertozzi, N. D’Olympia, W.A. Franklin, S.E. Korbly, R.J. Ledoux, C.M. Wilson  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 313



v Contents

Teaching with Accelerators
Opportunities for Undergraduate Research in Nuclear Physics

S.F. Hicks, T.D. Nguyen, D.T. Jackson, S.G. Block, S.T. Byrd, M.T. Nickel, J.R. Vanhoy, E.E. Peters, A.P.D. Ramirez, M.T. McEllistrem, 
S. Mukhopadhyay, S.W. Yates. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323

Physics in “Real Life”: Accelerator-based Research with Undergraduates
J.L. Klay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 332

RBS Study of a Dilute Alloy of Ga(99.8% at.):Bi(0.2% at.)
R.S. Peterson, C.N. Augustine, G.G. Beriont, A.T. Farr, W.T.J. Jenkins, T.A. Morris, C.F. Morrow, D.R. Giron, J.L. Stewart, C. Wahlert, 
J.E. Manuel, G.A. Glass, D.L. Weathers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 340

Undergraduate Research and Training in Ion-Beam Analysis of Environmental Materials
M.F. Vineyard, S. Chalise, M.L. Clark, S.M. LaBrake, A.M. McCalmont, B.C. McGuire, I.I. Mendez, H.C. Watson, J.T. Yoskowitz  . . . . 344

Accelerated Learning: Undergraduate Research Experiences at the Texas A&M Cyclotron Institute
S.J. Yennello . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 354

Radiation Effects
FEPE Calibration of a HPGe Detector Using Radioactive Sphere Source

M.I. Abbas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 364
Characterization of Graphene Stripper Foils in 11-MeV Cyclotrons

S. Korenev, R. Dishman, A. Yebra, N. Meshcheryakov, I. Smirnov, I. Pavlovsky, R. Fink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 369
The Los Alamos Neutron Science Center Spallation Neutron Sources

S.F. Nowicki, S.A. Wender, M. Mocko . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 374
Patterned Electron Beam Exposures of YBCO – towards Local Control of Doping

R.E. Lake, A. Mueller, H. Pan, A. Persaud, B.A. Ludewigt, V.Z. Kresin, A.M. Minor, P.A. Seidl, T. Schenkel . . . . . . . . . . . . . . . . . . . . . . 381
Technical Aspects of Delivering Simultaneous Dual and Triple Ion Beams to a Target at the Michigan Ion Beam Laboratory

O. Toader, F. Naab, E. Uberseder, T. Kubley, S. Taller, G. Was . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 385

Atomic and Molecular Physics
Ionization and Electron Capture for H + Collisions with CO at low keV Energy

J. López-Patiño, B.E. Fuentes, F.B. Yousif, H. Martínez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 391
Antihydrogen Beam Formation by Transporting an Antiproton Beam Through an Electron-Positron Plasma That Produces Magnetobound 
Positronium

M. Hermosillo, E.A. Thornton, C.A. Ordonez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 399
Total Ionization Cross Sections in Particle and Antiparticle Collisions with Rare Gases

C.C. Montanari . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 407

Subatomic Physics
Determining the 14O(α,p)17F astrophysical rate from Measurements at TwinSol

D.W. Bardayan, T. Ahn, J.M. Allen, M. Brodeur, B. Frentz, Y.K. Gupta, M.R. Hall, O. Hall, S. Henderson, J. Hu, J.M. Kelly, J.J. Kolata, 
A. Long, C. Nicoloff, P.D. O’Malley, K. Ostdiek, M.K. Smith, S. Strauss, F.D. Becchetti, J. Riggins, R.O. Torres-Isea, J.C. Blackmon, 
K. Macon, K.A. Chipps, S.D. Pain, A.M. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

Study of the 28Si(d,α)26Al Nuclear Reaction at Low Energies
V. Araujo-Escalona, L. Acosta, E. Andrade, L. Barrón-Palos, O. de Lucio, F. Favela, A. Huerta, E. Lopez, P.S. Rita, C. Solis, E. Chávez . . . . 421

Extended Stability of HPGe Spectrometer with Environmental Control at the High Flux Isotope Reactor
J. Heim, J. Nistor, D. Koltick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429

High-Statistics β+/EC-Decay Study of 122Xe
B. Jigmeddorj, P.E. Garrett, C.A. Andreoiu, G.C. Ball, T. Bruhn, D.S. Cross, A.B. Garnsworthy, B. Hadinia, M. Moukaddam, J. Park, 
J.L. Pore, A.J. Radich, M.M. Rajabali, E.T. Rand, U. Rizwan, C.E. Svensson, P. Voss, Z. Wang, J.L. Wood, S.W. Yates  . . . . . . . . . . . . . . 435

Research at the University of Kentucky Accelerator Laboratory
S.F. Hicks, M.A. Kovash . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 440

The Edwards Accelerator Laboratory at Ohio University
Z. Meisel, C.R. Brune, S.M. Grimes, D.C. Ingram, T.N. Massey, A.V. Voinov . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 448

Direct Reaction Measurements Using GODDESS
S.D. Pain, A. Ratkiewicz, T. Baugher, M. Febbraro, A. Lepailleur, A.D. Ayangeakaa, J. Allen, J.T. Anderson, D.W. Bardayan, 
J.C. Blackmon, R. Blanchard, S. Burcher, M.P. Carpenter, S.M. Cha, K.Y. Chae, K.A. Chipps, J.A. Cizewski, A. Engelhardt, H. Garland, 
K.L. Jones, R.L. Kozub, E.J. Lee, M.R. Hall, O. Hall, J. Hu, P.D. O’Malley, I. Marsh, B.C. Rasco, D. Santiago-Gonzales, D. Seweryniak, 
S. Shadrick, H. Sims, K. Smith, M.S. Smith, P.-L. Tai, P. Thompson, C. Thornsberry, R.L. Varner, D. Walter, G.L. Wilson, S. Zhu  . . . . . 455

The Partial Truncated Icosahedron Phoswich Detector Array: A Light Charged Particle Array for Pionic Fusion Measurements
A. Zarrella, L. Galvan, L. Heilborn, A. Jedele, A.B. McIntosh, A.R. Manso, M. Youngs, S.J. Yennello . . . . . . . . . . . . . . . . . . . . . . . . . . . . 463


