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Overview of Science, Technology and Engineering at LANL

Terry C. Wallace, Janet A. Mercer-Smith, and Alex H. Lacerda

The Laboratory provides science solutions 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, emerging threats, and energy. LANL fosters the strategy of
Science that Matters through investments, people, and facilities. The Los Alamos
Neutron Science Center provides a key facility to support the Laboratory’s mission areas.
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Overview of Science, Technology and
Engineering Programs at LANL

Terry C. Wallace
Principal Associate Director for
Science, Technology and Engineering

February 28, 2011

LANL: National Security Science Laboratory
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LANL Mission: National Security Science

Stockpile Stewardship Global Security Energy Security
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The capabilities of the Laboratory serve program.
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Strategy to Maintain Science Excellence

LANL’s Major S&T Initiatives
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- » Experimental science focused on materials for the future

« Information science and technology enabling integrative

» Science of Signatures for enduring national needs
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FY10 Laboratory Budget

The Lab’s FY10 annual budget
was approximately $2.2 Billion*

Work for
Others
{National
Security)
$178M
8%

Work for
Others

DOE Office of
Science
$80M
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28%
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6%  NNSANon-

proliferation

Science & Energy
Funding: $273M**

Health &

Human
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Programs hargy 4% A
$101M S272m : Transfer

$48M
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Security 37%
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+ Includes Genome,

$190M Laboratory’s R&D .
b Funding: $939M** Tropical Western
unaing: Pacific, and Stimulus

*does not include Stimulus **includes $31M of Stimulus
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Large Scale Simulation: Ocean Circulation

>y B

—
O
0
L
-
=
7))
(]
e
©
=
O
"
(C
o)
-
<
(/9]
-
O
(@)
LL

- LoS Alamos
NATIONAL LABORATORY UNCLASSIFIED

EST. 1943

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA




Changes in Chlorophyll Concentration in the Ocean
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LANSCE provides the US and international research
communities a diverse set of premier facilities.

Unique, hlghly-erX|bIe beam dellvery to mult|ple
/) facilities 6 molyr @ 24/7 with ~ 1200 user visits
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Lujan Center

e Materials science and
condensed matter research

e Bio-science

* Nuclear physics

* A National BES user facility

WNR

* Nuclear physics
» Semiconductor irradiation

Ultra-cold Neutron Facility
» Fundamental nuclear physics

Proton Radiography
» HE science, dynamic materials
science, hydrodynamics

Isotope Production Facility

* Nuclear medicine
* Research isotope production
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LANSCE facilities are unique and support the broad science-based
predictive capabilities required for future certification.

Nuclear
WNR STS Shock Nuclear yield Nuclear | )
physics, materials n’ ?;F;‘:’S ‘zg’;t assessment reactivity
:;HE Struiiure Pu & fnaterials ' . : Ties to
Lujan EOS, aging ’  thermodynamics, " Nuclear Nuclear QMu
: ro’pe?'ties’ constitutive properties, reactivity yield assessment > requirements
P : material aging : : :
" HE burn Materials, shocks 5 . . . ‘_
: i s Hydrodynamics - Material fracture;
pRad ;detqnat!on h_\;c{r?.dyl/wa’;mcs, ShOCk p'hysics aging :
; Sclende renefvshear Dynamic materials y

Notional
Gates

Secondary Performance

Primary Performance

Rad transport
IEIn,d&zlrstanding the performance metrics drives the research requirements.
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Lujan Center is a key national facility to address weapons
materials science and manufacturing issues.

Lujan Center is unique

» Classified national security research

Can accommodate all weapon materials including Pu
Active Academic Alliance teams

Unique Cold neutrons, which are crucial to study
— Polymeric materials (HE,stockpile materials)
- Soft & magnetic metals (Pu)
— Interfaces (corrosion)
- Glasses and phase separated materials (U;Nb)

lities

Unique low-energy nuclear science capability for
neutron capture studies of importance to SSP
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Challenge

LANL has defined an acquisition strategy for MaRIE.

TS0 lantope Frocu tion Fac il HEF Proton Radograghy (pRAD;
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= New 20-GeV electron beam

- New x-ray free electron laser

Existing 800-MeV proton beam
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Matter-Radiation Interactions
in Extremes

MPDH F M4

Multi-Probe Fission Fusion Making, Measuring,
Diagnostic Hall materials Facility and Modeling Malerials
Facility
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