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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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Figure 1. Annie Kersting, Director, Glenn T. Seaborg Institute (far left), and 2014 Nuclear Forensics Summer 
Program Students and Nuclear Forensics Graduate Fellows 

 
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) to gain a better understanding of the multi-
disciplinary, on going science at LLNL.  
 
Currently called the Nuclear Forensics Summer Program, this program began 14 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 Nuclear 
Forensics Summer Program 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 and have the students participate in conducting research at LLNL. We select students 
who are majoring in 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, computational analysis, 
radiation detection, and nuclear engineering in order to strengthen the “pipeline” for future 
scientific disciplines critical to DHS (DNDO), NNSA. 
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This is a competitive program with over 80 applicants for the 8–12 slots available. Students also 
come on paid internships from NNSA, DHS.  Students come highly recommended from 
universities all over the country. For example, this year we hosted students from 11 different 
universities. (See Table 1). This year’s students conducted research on such diverse topics as 
actinide (Np, U, Pu) isotopic fingerprinting, statistical modeling in nuclear forensics, 
environmental radiochemistry, heavy element separations chemistry, radiation detector physics 
development, nuclear chemistry, and scintillator materials development (see Table 2.) Graduate 
students are invited to return for a second year at their mentor’s discretion. We encourage 
continuation of research collaboration between graduate student, faculty advisor, and LLNL 
scientists. 
 
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 experts from both within LLNL and the 
national community. Speakers are able to discuss the importance of their work in the context of 
advances in the field of nuclear forensics. 
 
Graduate and undergraduate students on fellowships such as the Nuclear Forensics Graduate 
Fellowship are invited into our summer program. They usually come for 12 weeks and can return 
the following summer or stay throughout the year depending on their research needs.  This year 
we had 3 Nuclear Forensics Fellows, 2 in the graduate program and one in the undergraduate 
program (Table 1, noted by an asterisks). 
 
We also host students who are participating in the DOE-sponsored “Summer School in 
Radiochemistry” course held at San Jose State University and have recruited from this program. 
They come for a day, meet our summer students, see the research our students are doing, and 
tour our facilities. Staff scientists also participate in the Nuclear Forensics Undergraduate 
Summer Program sponsored by DHS-DNDO (FY14 held at University of Missouri, MO). Staff 
scientists lecture to the undergraduate students in their field of expertise. 
 
We use our summer program to help develop a successful pipeline of top-quality students from 
universities across the U.S. Since 2002, 30-40% have returned to conduct their graduate 
research at LLNL: 

• 14 became postdoctoral fellows at LLNL. 
• 6 became postdoctoral fellows at other national labs. 
• 9 were hired as career scientists at LLNL.  
• 3 were hired as career scientists at other national labs. 
• 3 were hired as faculty in the area of nuclear forensics/radiochemistry/nuclear science. 

 
A big factor in the success of this program is the dedication of the staff scientists who volunteer 
to mentor the summer students. In FY14, funding from the Nuclear Forensics Graduate 
Mentoring Program (sponsor: DNDO) helped to partially support the time staff took to teach the 
summer interns. Staff scientists were able to take the necessary time to develop an appropriate 
summer project for their student, oversee necessary safety training, and dedicate more time to 
helping the interns maximize their productivity and scientific potential. 
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The posters presented at our Laboratory Student Poster Day are included at the end of this report. 
Once again, one of our student’s poster won the ‘best poster’ award out of about 250 students 
posters that were judged. 
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Table 1. Summer Students 
Student Major University Year 

Oluwatomi Akindele Nuclear Engineering University of 
California, Berkeley Grad 

Richard Beck Nuclear and Radiological 
Engineering 

Texas A&M 
University Grad 

Andrew Conant** Nuclear and Radiological 
Engineering 

George Institute of 
Technology Undergrad 

Kelly Daniel Forensic Science Marshall University Grad 

Megan Deeds Chemistry University of 
Cincinnati Grad 

Marc Fitzgerald* Chemistry University of Nevada, 
Las Vegas Grad 

Connor Hilton** Geochemistry Brown University Undergrad 

Corey Keith Nuclear Engineering Texas A&M 
University Grad 

Kelly Kmak** Chemistry University of 
California, Berkeley Undergrad 

Laurence Lewis Nuclear Engineering University of 
California, Berkeley Grad 

Chris Prokop Nuclear Chemistry Michigan State 
University Grad 

Andrew Renshaw Geology  
 

California State 
University, East Bay Grad 

Quinn Shollenberger** Chemistry Arizona State 
University Undergrad 

Rodrigo Tapia** Mathematics and 
Chemistry University of Georgia Undergrad 

*= Nuclear Forensics Graduate Fellows     ** = Nuclear Forensics Undergraduate Intern 
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Table 2. Student Projects and Mentors 

Student Mentor Project 

Oluwatomi Akindele 
Bryan Bandong,  

Kevin Roberts 
Simulated Neutron Activation of Metals for Post 

Detonation Nuclear Forensics 

Richard Beck Nicholas Scielzo β -Delayed α Angular Correlation in Mass 8 Systems 

Andrew Conant Martin Robel Reactor Modeling of Pu and Cs Isotope Ratios in 
Pressurized Water Reactor Fuel Assemblies 

Kelly Daniel Mike Kristo 
Evaluating Methods for Removing Radioactive 

Contamination from Traditional Forensic Evidence: 
Moths 

Megan Deeds Natalia Zaitzeva Exploring Polymerization Techniques for PSD Plastic 
Scintillators 

Marc Fitzgerald** Kim Knight Understanding Plutonium in Fallout Formation 

Connor Hilton* Ross Williams Local and Global Nuclear Fallout Contributions to a Soil 
Profile 

Corey Keith 
Bryan Bandong,  

Kevin Roberts 
High-Energy Neutron Foil Activation for Davis Cals 

Kelly Kmak Dawn Shaughnessy 
Separations and Nuclear Counting for Research Projects 
on National Ignition Facility (NIF) Radiochemistry and 

Nuclear Forensics Sample Production 

Laurence Lewis Ian Hutcheon SIMS Analysis of Aerodynamic Fallout  

Chris Prokop Dawn Shaughnessy Perform Isotope Production and Nuclear Counting 
Experiments in Support of Nuclear Forensics 

Andrew Renshaw Brad Esser Investigation of Radium Analytical Methods for 
Groundwater with Complex Matrices 

Quinn Shollenberger Greg Brennecka Examining the Gadolinium Isotopic Signatures of Nuclear 
Material 

Rodrigo Tapia** Gary Eppich, Sarah 
Roberts 

Comparison of Historical Fallout with Representative Soil 
Samples by XRD and ICP-MS 

* = Nuclear Forensics Undergraduate Intern       **= Nuclear Forensics Graduate Fellows 
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Table 3. Seminar Schedule 
Date Speaker Topic 

6/12/14 

Kim Knight 
 

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

Analytical 
Chemistry: Applications in 
Nuclear Forensics 

6/26/14 

James Begg 
 

Staff Scientist, Environmental Radiochemistry Group, Chemical 
Sciences Division 

Water, Rocks and Microbes: The 
Biogeochemistry of 
Radionuclides 

7/1/14 

Dawn Shaughnessy 
  
Group Leader, Experimental Nuclear and Radiochemistry, Chemical 

Sciences Division 

Radiochemistry and Nuclear 
Physics Measurements at the 
National Ignition Facility 

 

7/8/14 

Jean Moran 
 

Associate Professor 
California State University East Bay, Department of Earth and 

Environmental Sciences 

Studying the Effects of Climate 
Change on Water Resources 
Using Isotopes 

7/16/14 

Amy Gaffney 
 

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

 
Brett Isselhardt 

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

Chronometry of Geologic and 
Nuclear Materials 

 

Resonance Ionization Mass 
Spectrometry Analysis for 
Nuclear Forensics 

7/24/14 

Mark Stoyer 
 

Group Leader, Experimental Nuclear Physics, Physics 
Division 

Nuclear Forensics at LLNL 

7/31/14 

Mona Dreicer 
 

Deputy Program Director for Nuclear and Domestic Security 
and Deputy Director of the Center for Global Security 

Research (CGSR) 

Treaty Monitoring and 
Verification 

8/8/14 
Annie Kersting 

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

Closing out the Program 
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