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Disclaimer 
This document was prepared as an account of work sponsored by an agency of the United States 
government. Neither the United States government nor Lawrence Livermore National Security, 
LLC, nor any of their employees makes any warranty, expressed or implied, or assumes any  
legal liability or responsibility for the accuracy, completeness, or usefulness of any information, 
apparatus, product, or process disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, process, or service by trade 
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its 
endorsement, recommendation, or favoring by the United States government or Lawrence 
Livermore National Security, LLC. The views and opinions of authors expressed herein do not 
necessarily state or reflect those of the United States government or Lawrence Livermore 
National Security, LLC, and shall not be used for advertising or product endorsement purposes. 

Auspices 
This work was performed under the auspices of the U.S. Department of Energy by Lawrence 
Livermore National Laboratory under Contract DE-AC52-07NA273. 
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2016 Nuclear Forensics Summer Program 

 
Mavrik Zavarin, Director, Glenn T. Seaborg Institute (back) with 2016 Nuclear Forensics Summer Program students 
(left to right) Carina Edelman, Kelly McHugh, John “Jack” Goodell, Austin Carter, Marie Kirkegaard (NFGFP), 
Ellen Monzo (NFUSP), Mary Kathryn “Katie” Hoffman, and Nathan Veale (not pictured). 

 
The Lawrence Livermore National Laboratory (LLNL) Nuclear Forensics Summer Program is 
designed to give graduate students an opportunity to come to LLNL for 8–10 weeks for a 
hands-on research experience. Students conduct research under the supervision of a staff 
scientist, attend a weekly lecture series, interact with other students, and present their work in 
poster format at the end of the program. Students also have the opportunity to meet staff 
scientists one-on-one, participate in LLNL facility tours (e.g., the National Ignition Facility and 
Center for Accelerator Mass Spectrometry), and gain a better understanding of the various 
science programs at LLNL.  
 
Currently titled the Nuclear Forensics Summer Program (NFSP), this program began 17 years 
ago as the Actinide Sciences Summer Program. The program is run within the Glenn T. 
Seaborg Institute in the Physical and Life Sciences Directorate at LLNL. The goal of the NFSP 
is to facilitate the training of the next generation of nuclear scientists and engineers to solve 
critical national security problems in the field of nuclear forensics. Students are selected from 
the fields of physics, chemistry, geology, mathematics, nuclear engineering, chemical 
engineering and environmental sciences. Students engage in research projects in the 
disciplines of actinide chemistry,  radiochemistry, isotopic analysis, computation, radiation 
detection, and nuclear engineering in order to strengthen the “pipeline” for future scientific 
disciplines critical to DHS (DNDO). 
 
The NFSP is highly competitive with over 50 applicants for the 6-8 slots available. Additional 
students funded through paid internships from NNSA, DHS and DOE are invited to participate in 
the summer lecture series and poster symposium. This year, the NFSP hosted students from 7 
universities (See Table 1) across the US (Figure 1). This year’s NFSP students conducted 
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research on such diverse topics as Monte Carlo N-particle (MCNP) modeling of the Vast 
Area Detection for Experimental Radiochemistry (VADER) diagnostic instrument at the 
National Ignition Facility (NIF), plutonium reaction kinetics on mineral surfaces, MCNP 
modeling of irradiation and gamma-ray spectra of metal foils for nuclear forensics applications,  
characterization of nuclear test debris using Nano-Secondary Ion Mass Spectrometry 
(NanoSIMS) and Scanning Electron Microscopy (SEM), evaluation of uranium 
radiochronometry methods using Multi-Collector Inductively Coupled Plasma Mass 
Spectrometry (MC-ICP-MS), application of Resonance Ionization Mass Spectrometry (RIMS) to 
nuclear forensics, and application of stable isotope and noble gas mass spectrometry  (NGMS) in 
earth systems (see Table 2 for poster titles). Graduate students are invited to return for a second 
year at their mentor’s discretion (two 2015 students returned in 2016). Continuation of research 
collaboration between graduate student, faculty advisor, and LLNL mentors is strongly 
encouraged. In many cases, NFSP research evolves into a significant component of the students’ 
graduate theses. 
 
In addition to hands-on training, students attend a weekly lecture series on topics applicable to 
the field of nuclear forensics (see Table 3). Speakers are selected to represent the breadth of 
expertise that is required for nuclear forensics research. Speakers discuss the importance of their 
work in the context of national and international nuclear forensics. 
 
Graduate and undergraduate students on fellowships such as the Nuclear Forensics Graduate 
Fellowship are invited to join our summer program. They usually come for 8-9 weeks and can 
return the following summer or stay throughout the year depending on their research needs.  This 
year we had 1 Nuclear Forensic Undergraduate Scholarship program student and 2 Nuclear 
Forensic Graduate Fellowship program students join the summer program (Table 1). In addition, 
five students funded by other nuclear science fellowships participated in the summer program 
activities. 
 
As part of our effort to build a “pipeline” for next generation nuclear forensics scientists, we host 
students who are participating in the DOE-sponsored “Summer School in Radiochemistry” held 
at San Jose State University (SJSU). The SJSU summer students come to LLNL to meet our 
summer students, discuss nuclear forensics research opportunities at LLNL, and tour LLNL’s 
state-of-the-art facilities. The SJSU summer students are strongly encouraged to apply to 
LLNL’s nuclear forensics program (e.g. Ellen Monzo and Marie Kierkegaard are both SJSU 
summer student graduates). 
 
Our summer program is providing a nuclear forensics pipeline of top-quality students from 
universities across the U.S. Since 2002, 30-40% have returned to conduct their graduate 
research at LLNL.  In addition: 

• 17 became postdoctoral fellows at LLNL 
• 6 became postdoctoral fellows at other national labs 
• 13 were hired as career scientists at LLNL  
• 4 were hired as career scientists at other national labs 
• 4 were hired as faculty in the area of nuclear forensics/radiochemistry/nuclear science 
• 4 were hired at other government institutions 

 
A big factor in the success of this program is the dedication of the staff scientists who volunteer 
to mentor the summer students. Three of those mentors are, in fact, past recipients of NTNFC 
fellowships and are now helping to grow the next generation of nuclear forensics scientists.  In 



	 	 2016	LLNL	Nuclear	Forensics	Summer	Program	

Lawrence Livermore National Laboratory  5 

FY16, funding from NTNFC’s Graduate Mentor Assistance Program (GMAP) helped to support 
the time required to mentor summer interns. The GMAP allows staff scientists to develop 
summer projects for their students, oversee necessary safety training, and dedicate time to 
helping the interns maximize their productivity and scientific potential. Posters summarizing 
each student’s research were presented at our Laboratory Student Poster Day and are included at 
the end of this report. 
 

 
Figure 1.  LLNL’s 2016 Nuclear Forensics Summer Program participants are 
selected from across the United States.  
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Table 1. 2016 Nuclear Forensics Summer Program Students 

Student Major University Year 

Austin Carter Chemical Engineering Brigham Young 
University, Provo UTa Graduate 

Carina Edelman Geology University of California, 
Santa Barbara CA Graduate 

John “Jack” Goodell Nuclear Chemistry University of Maryland, 
College Park, MD Graduate 

Mary Kathryn “Katie” 
Hoffman Chemistry University of Cincinnati, 

OH Graduate 

Kelly McHugh Geology Miami University, Oxford 
OH Graduate 

Rodrigo Tapia Chemistry University of Georgia, 
Athens GA Undergraduate 

Nathan Veale Geology 
California State 

University East Bay, 
Hayward, CA 

Graduate 

Marie Kirkegaardb Engineering Science University of Tennessee, 
Knoxville TN Graduate 

Jeffrey Rolfesb Radiochemistry University of Nevada, Las 
Vegas NV Graduate 

Ellen Monzoc Biochemistry University of Minnesota, 
Duluth MN Undergraduate 

a Now at University of Michigan, Ann Arbor MI 
b Nuclear Forensics Graduate Fellow 
c Nuclear Forensics Undergraduate Fellow 
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Table 2. 2016 Student Projects and Mentors 

Student Mentor Project Poster Title 

Austin Carter Narek Gharibyan/Lucile 
Dauffy 

Monte Carlo Modeling of Vast Area Detection for 
Experimental Radiochemistry (VADER) NIF 
Diagnostic Instrument 

Carina Edelman James Begg Experimental Pu Sorption and Reduction on  
Clays: Predicting Environmental Behavior 

John “Jack” 
Goodell 

Bryan Bandong/Christine 
Egnatuk/Steven Padgett 

Modeling Neutron Irradiation and Gamma Emission  
Spectra of Activation Foils for Nuclear Forensics  
Applications 

Mary Kathryn 
“Katie” Hoffman 

Ruth Kips/Chad 
Durrantb/Mike Kristo 

Characterization of Cesium-Bearing Soils 
from the Marshall Islands using Micro-Analytical  
Techniques 

Kelly McHugh Amy Gaffney/Kerri 
Schorzman 

Th-U and Pa-U Model Ages of Bulk  
Uranium Radiochronometry Standards 

Rodrigo Tapia Brett Isselhardtb Modeling Sputtering and Ion Optics for  
Resonance Ionization Mass Spectrometry (RIMS) 

Nathan Veale Ate Visser/Brad Esser Hydrology of the SPRUCE Climate Change  
Experiment 

Marie Kirkegaardc Mavrik Zavarin/Brenda 
Rubensteina 

Auxiliary-Field Quantum Monte Carlo for 
UO2

2+ 

Ellen Monzod Tashi Parsons-Mossb/ Kim 
Knight 

Optimization of Uranium Molecular  
Deposition for Alpha Counting Sources 

a Now assistant professor, Brown University, Providence RI 
b DHS NTNFC graduate fellowship and/or post-doctoral fellowship recipients 
c Nuclear Forensics Graduate Fellow 
d Nuclear Forensics Undergraduate Fellow 
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Table 3. 2016 Nuclear Forensics Summer Program Seminar Schedule 
Date Speaker Topic 

6/16/16 
Naomi Marks 

 
Staff Scientist, Chemical & Isotopic Signatures Group,  

Nuclear and Chemical Sciences Division 

Don’t Believe Everything You 
Think: Forensic Signatures from 
the Front End of the Uranium 
Fuel Cycle 

6/23/16 

Dawn Shaughnessy 
  

Group Leader, Experimental Nuclear and Radiochemistry,  
Nuclear & Chemical Sciences Division 

Nuclear Science Research with 
Dynamic High Energy Density 
Plasmas at NIF 

7/6/16 
Brad Esser 

 
Group Leader, Environmental Radiochemistry, 

Nuclear & Chemical Sciences Division 

Characterizing California 
Groundwater with Isotopes: 
Applications to the Drought and 
Climate Change 

 

7/15/16 

Ruth Kips 
 

Staff Scientist, Chemical & Isotopic Signatures Group  
Nuclear and Chemical Sciences Division 

 
Brett Isselhardt 

 
Staff Scientist, Chemical & Isotopic Signatures Group,  

Nuclear & Chemical Sciences Division 

Life of a Nuclear Safeguards 
Inspector 

 

Developing Resonance Ionization 
Mass Spectrometry Analysis for 
Nuclear Forensics 

7/21/16 
Ross Williams 

 
Staff Scientist, Chemical & Isotopic Signatures Group,  

Nuclear and Chemical Sciences Division 

Radiochronometry: A Historical 
Perspective 

7/28/16 
Mike Savina 

 
Staff Scientist, Chemical & Isotopic Signatures Group,  

Nuclear and Chemical Sciences Division 

Starry Messengers: Stardust 
Grains Deliver Stellar News to 
Earth 

8/5/16 
Mavrik Zavarin 

Director, Glenn T. Seaborg Institute, 
Physical and Life Sciences Directorate 

Closeout 
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2016 Lectures and Tours 
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2016 Nuclear Forensics Summer Program students 
 

 
 

 
Austin Carter 

 



	 	 2016	LLNL	Nuclear	Forensics	Summer	Program	

Lawrence Livermore National Laboratory  11 

 

Carina Edelman 
 

 
Jack Goodell 
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Katie Hoffman 
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Kelly McHugh 

 

 
Rodrigo Tapia 
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Nathan Veale 

 

 
Ellen Monzo 
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2016 LLNL Summer Poster Session 
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2016 Nuclear Forensics Summer Program posters 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
LLNL-POST-698684 
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LLNL-POST-698986 
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