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My path at Los Alamos
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2004: SSAP



Overview: The Lab, our science, and the stockpile
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Our mission: solving national security challenges through scientific excellence

• Origins in the Manhattan Project during 
World War II

• Responsible for the development of 
most US nuclear weapons; now 
responsible for stewardship of the 
majority of the enduring stockpile

• Facilitate global security & non-
proliferation

• More than 75 years as a Federally 
Funded Research & Development Center

“There must be no barriers for freedom of inquiry. There is no place for dogma in science. 
The scientist is free, and must be free, to ask any question, to doubt any assertion, to seek for 
any evidence, to correct any errors.”

– J. Robert Oppenheimer



After the end of nuclear testing ….
New approach to certifying the stockpile

U.S. nuclear tests, 1945-1992
- 1,054 total (1,030 + 24 U.S./U.K.)
- First fission device – Trinity
- First fusion device – Greenhouse George
- First full-scale thermonuclear device – Ivy 

Mike
- “Practical” devices in Operation Castle
- Last test (Divider) 

Post-1992 we certify with:
- Known physics
- Simulation codes
- Historical data
- Experiments

Advances in computing, 1943-today
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100 teraflop reached 
10 years after start of 
stockpile stewardship
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My path at Los Alamos
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2004: SSAP
2004-7: shock 

diagnostics



Experimental science underpins our growing understanding 
of the stockpile

“It doesn't matter how beautiful your theory is, it doesn't matter 
how smart you are. If it doesn't agree with experiment, it's wrong.”

Precision optical 
diagnostics on large 

integrated 
experiments

High Energy 
Density (HED) 
experiments

Nuclear material properties Dynamic material properties

Extreme shock 
and thermal   

environments



My path at Los Alamos
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2004: SSAP
2004-7: shock 

diagnostics
2008: hydrocode 

simulation



Los Alamos was the first to explore computational physics
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Numerical methods 
for multi-material 

compressible flow

Richtmyer-
Meshkov 
instability

HED physics Reactive high explosives 
modeling

High performance 
computing

Verification, validation, &
uncertainty quantification Machine learning

for inter-atomic potential 
calculations 



My path at Los Alamos
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2004: SSAP
2004-7: shock 

diagnostics
2008: hydrocode 

simulation 2009-14: subcritical 
experiment 
diagnostics



My path at Los Alamos
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2004: SSAP
2004-7: shock 

diagnostics
2008: hydrocode 

simulation 2009-14: subcritical 
experiment 
diagnostics

2015-now: subcritical 
experiments



A growing production mission has Los Alamos building 
components from hydrogen to plutonium
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Additive manufacturing

Casting simulations

Plutonium
manufacturing

Radioisotope 
batteries

Material science & technology

Isotope production Actinide research



My path at Los Alamos
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2004: SSAP
2004-7: shock 

diagnostics
2008: hydrocode 

simulation 2009-14: subcritical 
experiment 
diagnostics

2015-now: subcritical 
experiments

2017-now: experimental science



“It takes a weapons lab to know a weapons lab …”
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Fire modeling

Nuclear emergency 
response

Nuclear forensics

Satellite development
Sensors & signatures

Weather modeling



Stewardship of the future stockpile will require even 
more advanced experimental tools
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• 2020s: New investments in light sources

• 2023: Plutonium at proton radiography

• 2023: Neutron-diagnosed subcritical 
experiments

• 2025: Enhanced Capabilities for Subcritical 
Experiments

• 2030s: Matter and Radiation in Extremes



Consider Los Alamos!
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Physics

Engineering
Mathematics

Chemistry

Material Science Nuclear Science

Biology 
Computer science

Los Alamos National Laboratory

www.lanl.gov/careers



Questions?
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