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The Consortium for Verification Technology (CVT), consists of twelve
leading universities and nine national laboratories, working together to provide the research
and development and human capital needed to address technology and policy issues in
treaty-compliance monitoring. The underlying issues include nuclear nonproliferation and
safeguards in support of the mission of the NNSA’s Defense Nuclear Nonproliferation

Research and Development office.
CVT Director

Professor Sara Pozzi
University of Michigan

The CVT universities and national laboratories form a diverse, geographically distributed
team, with faculty and scientists who have demonstrated outstanding research capabilities
and well-established collaborations, and who are committed to educating the next generation
of nuclear-nonproliferation specialists. The team addresses the major gaps and emerging challenges in treaty verification
through six thrust areas: (i) treaty verification: characterizing existing gaps and emerging challenges, (ii) fundamental
data and techniques, (iii) advanced safeguards tools for accessible facilities, (iv) detection of undeclared activities and
inaccessible facilities, (v) disarmament verification, and (vi) education and outreach. In each of these areas, graduate
students play a central role in interdisciplinary research projects led by faculty and laboratory experts in the consortium.

Over the course of the project, the CVT will deliver new instruments and methods for nuclear nonproliferation, safeguards,
and arms control treaty verification. We will educate Bachelors, Masters, and Ph. D. students with the talent, training,
and commitment to meet the current and emerging challenges in this field. These graduates will have strong ties to the
national laboratory system thanks to the collaborative research projects in which they will be engaged.

The CVT team at the 2015 fall workshop. October 16, 2015, Ann Arbor, Michigan

https://cvt.engin.umich.edu

@NNSA_CVT
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HIGHLIGHTS

Anne Harrington visits the
University of Michigan, Nuclear
Engineering and Radiological
Sciences department as a guest
lecturer for the Third Annual
Michigan Memorial Phoenix

Project Lecture. During her

visit on March 27th, 2016, she
presented her talk titled, “Policy
and Technology: Can They Work
Together to Minimize Future
Security Risks?”.

above. Lab tour at University of Michigan, 03/27/2015
left to right: Shaun Clarke (CVT Assistant Director, Associate Research Scientist), Anne Harrington (Deputy Administrator for Defense Nuclear Nonproliferation
for NNSA), Kyle Polack (CVT Fellow, PhD Candidate), and Mike Hamel (CVT Associate, PhD Candidate)

Ruaridh Macdonald, CVT Student Associate is
Professor Areg Danagoulian, MIT, wins 2015 IEEE/ featured in MIT news, September 2015, in an article

NPSS Radiation Instrumentation Early Career Award. [RSUESSMEJTGIRELIRE enEIN TR E90 TR
engineering.”

CVT students are part of the first place team for the 2015 American Nuclear Society Student Design

Competition for their Graduate Category submission titled “Zero Knowledge Active Interrogation of Nuclear

Warheads”.

left to right: Brianne Heisinger, Crystal Green (CVT Associate), Jennifer Arthur (CVT Fellow) , Kyle Kondrat, Matthew Krupcale (CVT Fellow), and
Prof. Ron Gilgenbach (University of Michigan, Nuclear Engineering and Radiological Sciences).

https://cvt.engin.umich.edu

@NNSA_CVT
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HIGHLIGHTS

Professor Sara A.

Pozzi, University of
Michigan, is featured in
“Celebrating Women in
Physics” in an Elsevier
Special Issue.

Prof. Pozzi is being
featured for her
publication titled
“MCNP-PoliMi: a Monte-
Carlo code for correlation
measurements®,

Professor R. Scott Kemp, MIT
faculty, receives prestigious Sloan
Research Fellowship!

Nuclear Verification
at Low Numbers, A
Scoping Workshop

Princeton University,
December 10-11, 2015

The CVT hosts an annual
workshop to educate new
users of the MCNPX-
PoliMi code.

Pin-Yu Chen, CVT Elizabeth Hou, CVT Fellow,
Undergraduate Associate, is wins 1st place at the Michigan
recognized for Outstanding Institute for Computational

performance during his 2015 Discovery and Engineering
PNNL Internship. (MICDE) Poster Competition

https://cvt.engin.umich.edu

@NNSA_CVT
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STUDENT AND POSTDOC FELLOWS & ASSOCIATES

Student and Postdocs, 57 Fellows & 63 Associates CVT Internships per laboratory, 36 total

2

Graduate
Fellows, 27

Postdoc
Fellows, 12

Undergrad
Associates,
15

Ciara Sivles, 2016 Internship
Pacific Northwest National Laboratory

Mentor: Justin McIntyre Benjamin Van, CVT Undergraduate Fellow

90

80 Postdoc Fellows
70) 70
=
Z Graduate Fellows
&3 60
a
E 50 Undergraduate Fellow
(7))
& doc Assoclates
) 40
&
<) 30
=) 20
Z

10

Undergraduate
Associates
FY15Q1 FY15Q2 FY15Q3 FY15Q4 FyieQl FY16Q2

https://cvt.engin.umich.edu
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OUTREACH

right. A middle school student
testing his hand-made cloud
chamber during the “Are You
Radioactive?” Workshop

below. Tony Shin, CVT Fellow,
discusses how our equipment is
used for research to students from
University High School Academy.

Oglala Lakota College (OLC) students and
faculty visit the University of Michigan’s
Nuclear Engineering & Radiological Sciences
department.

5 representatives from OLC visit with UM
faculty and students to learn about radiation
detection techniques and applications. OLC
visitors incude: Dr. Hannan LaGarry, Dr.
Deig Sandoval, Jared Hamilton (student),
Jordon Cano (student), and Patrisse Vasek
(student).

https://cvt.engin.umich.edu

@NNSA_CVT
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2015 Experiments at the Device Assembly Facility

Conducted successful university-led
experiments with Cat-I special nuclear
material at the Device Assembly Facility
(July 6 - 9, 2015)

Systems
« Neutron coded aperture imager (ORNL,
SNL, NCSU)

o Dual particle imager (UM)

« Polaris/Orion Compton scatter gamma

imagers (UM) Left to right: Jonathan Mueller (CVT Postdoc Fellow), Michael Hamel
8 (CVT Graduate Associate), Sara Pozzi (CVT Director), Kyle Polack
(CVT Graduate Fellow), John Mattingly (Professor NCSU), David

National lab collaborators: Goodman (CVT Graduate Fellow), Jason Newby (ORNL), Zhong He
LANL. ORNL. NNSS. SNL (Professor UM), and Michael Streicher (CVT Graduate Associate)
bl > b

High resolution spatial imaging determines SNM shape

Spatio-spectral discrimination of SNM

from non-threat sources

WGPu image filtered based on multiplication

https://cvt.engin.umich.edu

@NNSA_CVT
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TECHNICAL ACHIEVEMENTS

Analysis of Democratic People’s Republic of Korea Test of 6-Jan-2016

o Analyzed seismic signals from 6-Jan-2016 nuclear event in North Korea

o Determined that the event is comparable in magnitude to those from the May 2009 and February
2013 nuclear weapons tests in North Korea

o Obtained and performed initial analysis of infrasound and radionuclide data from the

International Monitoring System
National lab collaborators:
LLNL, LANL, SNL, PNNL

Modeling of atmospheric transport

NATIONAL LAB SCIENTIST FELLOWSHIPS

In 2016, the CVT project
supported 5 fellowships
allowing our national
laboratory partners to visit

Ramona Vogt Jorgen Randrup
with collaborating CVT Lawrence Livermore National Lab Lawrence Berkeley National Lab
universities. Host: Prof. Sara Pozzi Host: Prof. Sara Pozzi
University of Michigan University of Michigan
March 2016 March 2016
David Mascarenas Thomas Atwood Kenneth Jarman
Los Alamos National Laboratory Sandia National Laboratories Pacific Northwest National Lab
Host: Prof. Milton Garces Host: Prof. Paul Wilson Host: Prof. Scott Kemp
University of Hawaii University of Wisconsin - Madison Massachusetts Institute of Technology
May 2016 February 2016 June 2016

https://cvt.engin.umich.edu

@NNSA_CVT
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STUDENT ADVANCEMENT MODEL

2016, LANL Staft

2014 CVT Associate ‘

2015, LANL
Intern

Alexis Trahan

2012, LANL Intern

2007 - 2011
UC Berkeley Undergrad
B.S. in Nuclear Engineering

2011, Begins UM
Graduate program 2016, PhD Defense
For Nuclear Engineering

ADDRESSING GAPS & CHALLENGES
-ear 2 Year 3 Year 4 Year 5

Developed lab-univ.

collaborations

* Identified gaps and
challenges (IAEA)

area approach

dchallengesin . continye to develop

4 methodologies and tools
otypes of radiation

seismic, infrasound, and

¢ Continue to evaluate and validate
new technologies

: Transition
chnologies to nat. lab. and
industry

CVT fellows and associates (MS, PhDs, postdocs)
transitioned to national laboratories

d characterization
inue to transition
sing technology to nat. lab.

Cross-cutting, transformational technologies to Federal
and Sate Agencies, industry, and national laboratories

CVT fellows and associates (MS, PhDs, postdocs)
working with national laboratories

https://cvt.engin.umich.edu

@NNSA_CVT
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PUBLICATIONS: 57 JOURNAL ARTICLES

A.O. Hero and B. Rajaratnam, “Foundational principles for large-scale inference: illustrations through correlation mining;” Proceedings of the
IEEE, vol. 104, no. 1, pp. 93-110, Jan 2016. (Invited paper to special issue on Big Data).

L. Ranjbar, A. T. Farsoni, E. M. Becker “A CZT-based radioxenon detection system in support of the Comprehensive Nuclear-Test-Ban Treaty”,
Journal of Radioanalytical and Nuclear Chemistry, DOI: 10.1007/s10967-016-4872-8, 2016

P. Eslinger, M. Schoeppner, et al., “International Challenge to Predict the Impact of Radioxenon Releases from Medical Isotope Production on
a Comprehensive Nuclear Test Ban Treaty Sampling Station,” Journal of Environmental Radioactivity, 157, pp. 41-51.

ED. Becchetti, R.S. Raymond, and R.O.Torres-Isea, A. Di Fulvio, S.D. Clarke, S.A. Pozzi, and M. Febbraro “Deuterated-xylene (xylene-d10;
EJ301D): a new, improved deuterated liquid scintillator for neutron energy measurements without time-of-flight”, Nucl. Instum. Meth. A, vol.
810, pp. 112-120, 2016.

M. G. Paff, S. D. Clarke, S. A. Pozzi, “Organic liquid scintillation detector shape and volume impact on radiation portal monitors,” Nucl.
Instum. Meth. A, vol. 825, pp. 31-39, 2016

M. J. Marcath, T.H. Shin, S.D. Clarke, P. Peerani, S.A. Pozzi, “Neutron Angular Distribution in Plutonium-240 Spontaneous Fission”, Nucl.
Instum. Meth. A, vol. 830. 11 September 2016, pp. 163-169.

Zachary S. Hartwig, “The ADAQ framework: An integrated toolkit for data acquisition and analysis with real and simulated radiation
detectors”, Nucl. Instum. Meth. A815 (2016) 42-49

S. Avdic, P. Marinkovic, S.A. Pozzi, M. Flaska, Z. Dedi¢, and A. Osmanovic, “Study of the Filter Method for Neutron Pulse-Height
Distributions Measured with Organic Scintillators,” Radiation Measurements, vol. 86, pp. 32-38, 2016.

Haitang Wang, Donald Carter, Thomas N. Massey, Andreas Enqvist, “Neutron light output function and resolution investigation of the
deuterated organic liquid scintillator EJ-315”, Radiation Measurements, Volume 89, June 2016, Pages 99-106

Whetstone, Z. D., Kearfott, K. J., “Layered Shielding Design for an Active Neutron Interrogation System”, Radiation Physics and Chemistry,
125: 69-74, 2016.

D.E. Carlson, Y.-P. Hsieh, E. Collins, L. Carin and V. Cevher, “Stochastic Spectral Descent for Discrete Graphical Models,” IEEE Journal of
Selected Topics in Signal Processing, 2016

R. Henao, J.T. Lu, J.E. Lucas and L. Carin, “Electronic Health Record Analysis via Deep Poisson Factor Models,” ]. Machine Learning Research,
2016

Chen, G. Golovin, D. Haden, S. Banerjee, P. Zhang, C. Liu, J. Zhang, B. Zhao, D. Umstadter, C. Miller, S. Clarke, S. A. Pozzi, “Shielded
radiography with a laser driven MeV energy x-ray source,” Nucl. Instum. Meth. B, vol. 366, pp. 217-223, 2016.

M. C. Hamel, J.K. Polack, A. Poitrasson-Riviére, M. Flaska, S.D. Clarke, S.A. Pozzi, A. Tomanin, P. Peerani, “Stochastic Image Reconstruction
for a Dual-particle Imaging System,” Nucl. Instum. Meth. A, vol. 810, pp. 120-131, 2016.

R. Weinmann-Smith, M. T. Swinhoe, J. Hendricks , “Measurement and Simulation of Cosmic Rays Effects on Neutron Multiplicity Counting’,
Nucl. Instum. Meth. A Volume 814, 1 April 2016, Pages 50-55.

H. A. Feiveson, A. Glaser, Z. Mian and E. von Hippel, Unmaking the Bomb: A Fissile Material Approach to Nuclear Disarmament and
Nonproliferation, Forum on Physics & Society, American Physical Society, College Park, Maryland, 2015.

Haitang Wang, Andreas Enqvist, “Pulse height model for deuterated scintillation detectors’, Nucl. Instum. Meth. A, vol. 804, pp. 167-174,
December 2015.

A. Di Fulvio, T. H. Shin, M. C. Hamel, S. A. Pozzi, “Digital pulse processing for NaI(Tl) detectors”. Nucl. Instum. Meth. A (2015), vol 806, p
167-174, 2016

A. Poitrasson-Riviére, J. K. Polack, M. C. Hamel, D. D. Klemm, K. Ito, A. T. McSpaden, M. Flaska, S. D. Clarke, S. A. Pozzi, A. Tomanin, and P.
Peerani, “Angular-Resolution and Material-Characterization Measurements for a Dual-Particle Imaging System with Mixed-Oxid Fuel”. Nucl.
Instum. Meth. A, vol. 797, pp. 278-284, 2015

A. Glaser, Z. Mian, S. H. Mousavian, and E von Hippel, “Building on the Iran Deal: Steps Toward a Middle Eastern Nuclear-Weapon-Free
Zone,” Arms Control Today, December 2015.

F. von Hippel, “Overcoming the Challenge of Disposing of Separated Plutonium,” Disarmament Review, 6 (6), November 2015, pp. 13-18.

Y. Yilmaz, G.V. Moustakides, X. Wang and A.O. Hero, “Event based statistical signal processing,” in Event Based Control and Signal Processing,
Ed. M. Miskowicz, CRC/Taylor Francis, Dec. 2015.

J. K. Polack, M. Flaska, A. Enqvist, C. S. Sosa, C. C. Lawrence, S. A. Pozzi, “An Algorithm for Charge-Integration, Pulse-Shape Discrimination
and Estimation of Neutron/Photon Misclassification in Organic Scintillators;,” Nucl. Instum. Meth. A, vol. 795, pp. 253-267, 2015.

M. G. Paff, M. L. Ruch, A. Poitrasson-Riviere, A. Sagadevan, S. D. Clarke, S. A. Pozzi, “Organic Liquid Scintillation Detectors For On-The-Fly
Neutron/Gamma Alarming And Radionuclide Identification In A Pedestrian Radiation Portal Monitor;,” Nucl. Instum. Meth. A, vol. 789, pp.
16-27, 2015.

M. L. Ruch, M. Flaska, S. A. Pozzi, “Pulse shape discrimination performance of stilbene coupled to low-noise silicon photomultipliers,” Nucl.
Instum. Meth. A, vol. 793, pp. 1-5, 2015.

M. M. Bourne, S. D. Clarke, N. Adamowicz, S. A. Pozzi, N. Zaitseva, and L. Carman, “Neutron Detection in a High-Gamma Field Using
Solution-Grown Stilbene,” Nucl. Instum. Meth. A, vol. 806, pp. 348-355, 2015.

P. Llull, X. Yuan, L. Carin, and D.J. Brady, “Image translation for single-shot focal tomography,” Optica, 2015.

T.-H. Tsai, P. Llull, X. Yuan, L. Carin, and D.J. Brady, “Spectral-temporal compressive imaging,” Optics Letters, 2015

Y. Jie and A. Glaser, “Nuclear Warhead Verification: A Review of Attribute and Template Systems,” Science & Global Security, vol. 44, #3, July,
2015, pg. 4.

https://cvt.engin.umich.edu

@NNSA_CVT
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PUBLICATIONS: 57 JOURNAL ARTICLES

L. Wang, J. Huang, X. Yuan, K. Krishnamurthy, J. Greenberg, V. Cevher, M.R.D. Rodrigues, D. Brady, R. Calderbank, and L. Carin, “Signal
Recovery and System Calibration from Multiple Compressive Poisson Measurements,” SIAM J. Imaging Sciences, 2015

M. Monterial, P. Marleau, S. Clarke, S.A. Pozzi, “Application of Bayes’ theorem for pulse shape discrimination,” Nucl. Instum. Meth. A, vol. 793,
pp. 318-324, 2015.

A. Glaser, Z. Mian, and E von Hippel, “After the Iran deal: Multinational Enrichment,” Science, 348, 19 June 2015, pp. 1320-1322.

K. C. Hartig, J. Colgan, D. P. Kilcrease, J. E. Barefield, and I. Jovanovic, “Laser-induced breakdown spectroscopy using mid-infrared
femtosecond pulses,” J. Appl. Phys. 118, 043107 (2015).

Bruce D. Pierson, Henry C. Griffin, Marek Flaska, Jeff A. Katalenich, Brian B. Kitchen, Sara A. Pozzi, Benchmarking the repeatability of a
pneumatic cyclic neutron activation analysis facility using 160(n,p)16N for nuclear forensics, Applied Radiation and Isotopes, Volume 96,
February 2015, Pages 20-26, ISSN 0969-8043, http://dx.doi.org/10.1016/j.apradiso.2014.11.010. (http://www.sciencedirect.com/science/article/
Ppii/S0969804314003959)

D. L. Chichester, S. J. Thompson, M. T. Kinlaw, J. T. Johnson, J. L. Dolan, M. Flaska, and S. A. Pozzi, “Statistical Estimation of the Performance
of a Fast-Neutron Multiplicity System for Nuclear Material Accountancy”, Nucl. Instum. Meth. A, vol. 784, pp. 448-454, 2015.

K. Mayer and A. Glaser, “Nuclear Forensics,” in N. E. Busch and J. E. Pilat (eds.), The Routledge Handbook of Nuclear Proliferation and Policy,
Routledge, 2015.

Zia Mian and Frank N. von Hippel, “Policy and Technical Issues Facing a Fissile Material (Cutoff) Treaty;” in N. E. Busch and J. E. Pilat (eds.),
The Routledge Handbook of Nuclear Proliferation and Policy, Routledge, 2015.

M. E Becchetti, M. Flaska, S. D. Clarke, and S. A. Pozzi, “Measurements and Simulations of the Cosmic-Ray-Induced Neutron Background,”
Nucl. Instum. Meth. A, vol. 777, pp. 1-5, 2015.

M. M. Bourne, J. Whaley, J. L. Dolan, M. Flaska, S. D. Clarke, A. Tomanin, P. Peerani, and S. A. Pozzi, “Cross-Correlation Measurements with
the EJ-299-33 Plastic Scintillator”, Nucl. Instum. Meth. A, vol. 784, pp. 460-464, 2015.

P. Ko, J. Scott, and L. Jovanovic, “Analysis of high-resolution spectra from a hybrid interferometric/dispersive spectrometer”, Optics
Communications, Volume 357, 15 December 2015, Pages 95-99.

A. Poitrasson-Riviere, B. A. Maestas, M. C. Hamel, S. D. Clarke, M. Flaska, S. A. Pozzi, G. Pausch, C.-M. Herbach, A. Gueorguiev, M. Ohmes,
and J. Stein, “Monte Carlo Investigation of a High Efficiency Two-Plane Compton Camera for Long-Range Localization of Radioactive
Material,” Progress in Nuclear Energy, vol. 81, pp. 127-133, 2015”

M. J. Marcath, S.D. Clarke, B.M. Wieger, E. Padovani, E.W. Larsen, S.A. Pozzi, “An Implicit Correlation Method for Cross-Correlation
Sampling, with MCNPX-PoliMi Validation” Nucl. Sci. Eng., , vol. 181, No. 1, 2015.

A. Ahmad and A. Glaser, “A Conversion Proposal for Iran’s IR-40 Reactor with Reduced Plutonium Production,” Science & Global Security, 23
(1), 2015, pp. 3-19.

Marc G. Paff, Mateusz Monterial, Peter Marleau, Scott Kiff, Aaron Nowack, Shaun D. Clarke, Sara A. Pozzi, “Gamma/Neutron Time-
Correlation for Special Nuclear Material Detection —Active Stimulation of Highly Enriched Uranium,” Annals of Nuclear Energy, vol. 72, pp.
358-366, 2014.

A. Ahmad, E von Hippel, A. Glaser, and Z. Mian, “A Win-Win Solution For Iran’s Arak Reactor;” Arms Control Today, April 2014.

A. Glaser, Z. Mian, H. Mousavian, and E. von Hippel, “Agreeing on Limits for Iran’s Centrifuge Program: A Two-Stage Strategy,” Arms Control
Today, July/August 2014.

Caudron, C., B. Taisne, M. A. Garcés, A. Le Pichon. On the use of remote infrasound and seismic stations to constrain eruptive sequence and
intensity during the 2014 Kelud eruption, Geophysical Research Letters, 2015, DOI 10.1002/2015GL064885.

Pilger, C., L. Ceranna, J. Ole Ross, A. Le Pichon, P. Mialle, M. A. Garcés (2015). CTBT infrasound network performance to detect the 2013
Russian fireball event, Geophysical Research Letters, DOI 10.1002/2015GL063482.

H. Feiveson, A. Glaser, Z. Mian, and F von Hippel, “Unmaking the Bomb: A Fissile Material Approach to Nuclear Disarmament and
Nonproliferation”, MIT Press, Cambridge, MA, September 2014.

A. Glaser, B. Barak, and R. Goldston, “A Zero-knowledge Protocol for Nuclear Warhead Verification,” Nature, 510, June 2014, pp. 497-502.

C. C. Lawrence, M. Febbraro, T. N. Massey, M. Flaska, F. D. Becchetti, and S. A. Pozzi, “Neutron Response Characterization for an EJ299-33
Plastic Scintillation Detector,” Nucl. Instum. Meth. A, Vol. 759, pp. 16-22, 2014.

C. Kaplan, V. Henzl, H. O. Menlove, M. T. Swinhoe, A. P. Belian, M. Flaska, S. A. Pozzi, “Determination of Total Plutonium Content in Spent
Nuclear Fuel Assemblies with the Differential Die-Away Self-Interrogation Instrument”, Nucl. Instum. Meth. A, vol. 764, No. 1, pp. 347-351,
August 2014.

J. L. Dolan, M. Flaska, A. Poitrasson-Riviere, A. Enqvist. P. Peerani, D. L. Chichester, and S. A. Pozzi, “Plutonium Measurements with a fast
neutron multiplicity counter for nuclear safeguards applications,” Nucl. Instum. Meth. A, vol. 763, pp. 565-574, 2014.

S. A. Pozzi, M. M. Bourne, J. L. Dolan, K. Polack, C. Lawrence, M. Flaska, S. D. Clarke, A. Tomanin, P. Peerani, “Plutonium Metal vs. Oxide
Determination with the Pulse-Shape-Discrimination-Capable Plastic Scintillator EJ-299-33,” Nucl. Instum. Meth. A, vol. 767, pp. 188-192,
2014.

S. A. Pozzi, B. Wieger, A. Engvist, S. D. Clarke, M. Flaska, M. Marcath, E. Larsen, R. C. Haight, and E. Padovani, “Correlated Neutron
Emissions from Cf-252,” Nuclear Science and Engineering, vol. 178(2), pp. 250 - 260, 2014.

E von Hippel, “Scope and Verification of a Fissile Material (Cutoff) Treaty in P. S. Corden,” in D. Hafemeister and P. Zimmerman (eds.),
Nuclear Weapon Issues in the 21st Century, AIP Conference Proceedings, 1596, 2014.

S. Philippe and A. Glaser, “Nuclear Archaeology for Gaseous Diffusion Enrichment Plants,” Science & Global Security, 22 (1), 2014, pp. 27-49.
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