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ÁBachelor of Science in Chemistry 
from University of California, Santa 
Barbara (w/Distinction)

ÁPhDin Nuclear Chemistry from 
University of California, Berkeley

ÁRoger BatzelPostdoctoral Fellow at 
Lawrence Livermore National 
Laboratory

ÁStaff Scientistwith Pacific 
Northwest National Laboratory

ÁJoined NNSA in 2015
Å Deputy Director of NA-113, Office of 

Experimental Sciences

Å On detail to NA-19, Ofc. Of 
Production Modernization

This talk is unclassified.  DC - SLN

About the Speaker



4Office of Experimental Sciences  | Office of Research, Development, Test, and Evaluation

Research Background, Nuclear
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Research Background, Nuclear + Pulsed Power

- Collection of Debris
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Research Background, Nuclear + Pulsed Power, ŎƻƴΩǘ.

- Collection of Debris
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Research Background, Nuclear + Pulsed Power, ŎƻƴΩǘ.

- Collection of Debris
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or ςǿƘȅ LΩƳ ǊŜŀƭƭȅ άƘŜǊŜέ ǘƻŘŀȅΧ

OK great, but what does this have to do with 

Stockpile Stewardship?
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ÁOct 1991 Soviet Secretary General 
Mikhail Gorbachev declared 
moratorium on Soviet nuclear 
weapons tests

Á1992President George H. W. Bush 
declared moratorium on U.S. 
nuclear weapons tests

Á1996 Comprehensive Test Ban 
Treaty signed but not ratified

ÁIn the 1990s, the Department of 
Energy created the science-based 
Stockpile Stewardship Program to 
maintain the safety, security, and 
reliability of the U.S. nuclear 
deterrent without full-scale testing

Birth of Science-Based Stockpile Stewardship
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ÁSSP is designed to increase our confidence in the assessment of the safety, 
security and reliability of the stockpile

ÁProvides the technical basis to inform the President as to the state of the 
U.S. deterrent and whether there is a technical need to resume nuclear 
testing

ÁOver the past decade, U.S. policy has included:

ÁNo nuclear testing (since September 1992)

ÁNo new weapon development (no new weapons produced since 1991)

ÁLimited production capability for re-manufacturing

The Stockpile Stewardship Program (SSP)
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What is Stockpile Stewardship?

(Think - High-End Sports Car)

Safe, secure, and effective?
2020 Alfa Romeo 6C photo ςautoevolution.com
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ÁHigh energy density(HED) 
plasmas are defined as media 
with energy density greater than 
0.1 trillion J/cubic meterτmore 
than 20x the pressure needed to 
make a diamond

ÁAchieving the extreme states of 
matter relevant to understanding 
nuclear weapons is made 
possible with HED facilities such 
as Omega, Z, and NIF 

ÁWhy?

NIF

Z

A major focus area for the NNSA is in understanding 
the properties of high energy density plasmas (HEDP)
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(UGTs, sub-crits, DARHT, JASPER, etc.)

HE phase
High explosive creates 
supercritical assembly

Primary phase
Super-critical assembly
Primary energy production

Pre-nuclear phase

Energy transfer
X-rays transfer energy from 
primary to secondary

Secondary phase
Secondary produces energy, 
explosion and radiation

Nuclear Phase
(UGTs, NIF, Z, Omega)

Because - the majority of the yield of a nuclear weapon 
occurs in the HED state
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ST&E delivers validated physics 
modeling capabilities in support of 
stockpile missions:

Å Improve and modernize 
assessment and certification of US 
stockpile

ÅEnable future life-extension 
options

ÅAnticipate and respond to 
technical surprises and technology 
advances

ÅRecruit, train, and retain world-
class next-generation stewards 

National Ignition 
Facility

Advanced Simulation 
Capability 

Advanced radiography 
(DARHT )

To maintain deterrence the US must maintain preeminence 
in weapon Science, Technology, & Engineering
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LΩƳ ǿƛǘƘ ǘƘŜ CŜŘŜǊŀƭ DƻǾŜǊƴƳŜƴǘΣ LΩƳ ƘŜǊŜ ǘƻ ƘŜƭǇΦ

So how do you do that?
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DOE/NNSA Mission Pillars and Cross-cutting 
Capabilities


