LAUR. /[ -O795A

Approved for public release;
distribution is unilimited.

Title: | Science, Technology and Engineering Overview

Author(s): | Terry C. Wallace, Duncan W. McBranch, and Janet A.
Mercer-Smith

Intended for: | Chevron CEQ Visit
Los Alamos, NM, USA
01 August, 2011

A
> L;.% Alamos

NATIONAL LABORATORY
EST.1943

Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC
for the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By acceptance
of this article, the publisher recognizes that the U.S. Government retains a nonexclusive, royalty-free license to publish or reproduce the
published form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests
that the publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National
Laboratory strongly supports academic freedom and a researcher’s right to publish; as an institution, however, the Laboratory does not
endorse the viewpoint of a publication or guarantee its technical correctness.

Form 836 (7/06)



Science, Technology and Engineering Overview

Terry C. Wallace, Duncan W. McBranch, and Janet A. Mercer-Smith

The Laboratory provides science solution to the mission areas of nuclear deterrence,
global security, and energy security. The capabilities support the Laboratory’s vision as
the premier national security science laboratory. The strength of LANL’s science is at the
core of the Laboratory. The Laboratory addresses important science questions for
stockpile stewardship, global security, and energy security. The underpinning science
vitality to support mission areas is supported through the Post Doc program, the
fundamental science program in LDRD, collaborations fostered through the Institutes,
and the LANL user facilities. LANL fosters the strategy of Science that Matters through
investments, people, and facilities.
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LANL Mission

Our mission as a DOE national security science laboratoryis fo
develop and apply science, technology, and engineering solutions
to: — o

* Ensure the safety, security, and
reliability of the U.S. nuclear deterrent
» Reduce global threats

» Solve Energy Security and other
emerging national security challenges
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Our vision is to be the premier
National Security Science
Laboratory.
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Science at Los Alamos National Laboratory

Stockpile Stewardship Global Security Energy Security

Hydrodynamics: Turbulence Threats from Space: Dynamic Climate/Energy Impacts:
Radiation Environment Assimilation Model Measurement, simulation,

prediction
Pure Alloyed :
plutonium/ plutonium
Event Classification Matrix
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Plutonium Science: Metallurgy Seismic Detection of Nuclear Materials: Energy

Explosions generation and

: transmission
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Ensuring a Safe, Secure and Reliable Nuclear Deterrence

Hydrodynamics: Turbulence Proton Radiography: HE corner turning
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Pure plutonium Alloyed plutonium

Plutonium Science: Metallurgy SPaSM on Roadrunner:

- Los Alamos Materials dynamics in extreme conditions
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Science Questions for Global Security
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Large interstellar dust DREAM: Dynamic Radiation Actinide particle in soil
Environment Assimilation Model
Space Situational Awareness: Threats from Nuclear Forensics:
space Identification & attribution

Event Classification Matrix

P(EX)=0.05

Mission: Science Questions

PED—0.95 PEG0.05
Terahertz metamaterials that modulate — —
Electrical and Optical Control of Seismic Detection of Nuclear
. Materials Explosions
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Questions for Science and Energy

Climate / Energy Impacts: Unconventional Fuels:
Monitoring, simulation, and prediction Extraction of energy
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Theoretical Biology: HIV evolution Simulating the universe on Roadrunner:
and design of “mosiac vaccines” Interpreting the world’s largest galaxy surveys
yaX
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Capability pillars define areas we must sustain.

’ . Lc;s Alamos
""- * Experimental science focused on materials for the future

 Information science and technology enabling integrative
and predictive science
Building
the Futufe ] ) ’ ’
Saes 8 » Science of Signatures for enduring national needs

Materials for the Future Information Science and Science of Signatures
Technology for Integrative and

Predictive Science
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Capabilities

Predicting

Materials

Behavior
Shuational
Awareness

Energy/

Solutions S

Interactions

Controlled Functionaiity .
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Science vitality underpins the Lab’s mission areas.

User Facilities Fundamental
= [ et — Science Program
S _
GL! RD

Innovation for our nation

Post Doc
Program

/W Institutes
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Los Alamos Energy Security Pillars

%
Impacts of Energy Sustainable Nuclear Concepts and Materials

Demand Growth Energy for Clean Energy
* Coupled predictive models « Efficient extraction of energy ] * Energy storage, generation,
for climate, infrastructure content from fuel and transmission

impact analysis i , :
P y * Revolutionary alternatives

* Nonproliferation and
to petroleum

* Prediction of abrupt safeguards
change at multiple scales

(regional to global)  Effective waste
management

* Clean fossil energy

* Global security and policy
implications
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Industrial Partnerships: strong focus on energy

Chevron

Ch CRADA
evron g

Alliance for Advanced Energy Solutions
(6 years, 19 projects, $53 M funding)
New technologies to find, extract, refine
conventional and unconventional fuels
Projects in deep water exploration,
modeling ultra deep bore stresses,
advanced well performance
Alliance projects have reached
commercial success much faster than
internal R&D at either organization

Pe( Procter & Gamble CRADA

18 technical projects over 16-year history of
collaborative R&D ($34 M)
Currently: non-petroleum materials for
packaging
Collaboration is credited for $1.7 B in
business value to P&G to date

Linear
Source

Trapped annular
pressure prevention
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Nonlinear
Beam
Saurce

Nonlinear acoustic
imaging
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The nation’s investment in Los Alamos has fostered
scientific capabilities for national security missions.

As the Premier National Security Science
Laboratory, Los Alamos tackles:

e Multidisciplinary science, technology, and
engineering challenges

*Problems demanding unique experimental and
computational facilities

*Highly complex national security issues
requiring fundamental breakthroughs
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