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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 ofLANL' 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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LANL Mission: National Security Science 

Stockpile Stewardship 

B61-7/11 Strategic Bomb 

Proton radiography 

Pit Manufacturing 

W76, W78, W88 
for Trident & 
Minuteman III 

Global Security 

Non Proliferation 
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Intelligence Analysis 

Space Systems 
Six other product lines 
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Energy Security 

Materials and Concepts 
for Clean Energy 

Nuclear Energy 

Climate Energy Nexus 
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The capabilities of the Laboratory serve program. 

Weapons Science 
& Engineering 
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Computational 
Physics & Applied 
Mathematics 

Accelerators & 
Electrodynamics 

Information & 
Knowledge Science Materials 

NATIONAL LABORATORY 
__ E5T.1943 UNCLASSIFIED 

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

Biosciences 

Chemical 
Science 

Earth & Space Sciences 
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LANL's Major S& T Initiatives 

• Experimental science focused on materials for the future 

• Information science and technology enabling integrative 
and predictive science 

• Science of Signatures for enduring national needs 

Materials for the Future 

Emergent 
~ 

.i~~ 
SolllloRS • 

Extrwnt Dtfec:ts 
environments, And 

',£ ~ J I InterfIc:es 
~, 

Controlled Functionality 

Los Alamos 

Information Science and 
Technology for Integrative 

and Predictive Science 

Oat. 
Seleneo 
at Sc:aIe 

Compu· 
tational 

CoDesign 

Complox 
Network. 

Solutions 

SCience 
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Science of Signatures 

Thmt 
Analyal' 

SigllltUrt SoluUons 
DllCovery 

Signature 
U,uur.ment Signature 

Exploitation , 
InfOflllltlon 

SCience 
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FY10 Laboratory Budget 

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

DOE Office of 
Science 

$80M 
4% 

DOE Energy & 
Other 

Programs 
$101M 

4% 

DOE 

Management 
$203M 

9% NNSA 
Safeguards 

Security 
$132M 

6% 

Work for 
Others 
$115M 

5% 
l 

NNSANon­
proliferation 

$190M 
9% 

*does not include Stimulus 

Laboratory's R&D 
Funding: $939M** 

Science & Energy 
Funding: $273M** 

+ Includes Genome, 
Tropical Western 
Pacific, and Stimulus 

**includes $31 M of Stimulus 

NATIONAL LABORATORY 
__ m . 1943 UNCLASSIFIED 

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA HlA • . " r-Q;$1 5 
!!II V A."~~:S 



Large Scale Simulation: Ocean Circulation 
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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. 
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Unique, highly-flexible beam delivery to multiple 
facilities 6 mo/yr @ 24/7 with - 1200 user visits 
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Lujan Center 
• Materials science and 

condensed matter research 
• 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. 

WNR 

Lujan 

pRad 

STS 

· :HE stru.cture, 
: EOS, tiging, 
~ propelties 
f . 

· . · . 
: HE bU~:f}, 
:detonat!on 
: science 

ShfCk 
physics, ~aterials 

· 
Pu & inaterials 

NL(clear 
rea~tivity, 

n transport 

thermo~ynamics, Nuclear · constitutiye properties, reactivity 
tn::ltp~ri::ll ::Ininn : 

· · 

Nuclear 
yi~/d 

assessment 

Nuclear · rea4tivity 

Nuclear 
yield asses~ment 

· · "T 

Materia/~, shocks, 
hydrodynamics, 

F/ydrodybamics 
Shock p;"ysics 

Dy;namic tpateria/~ 

Mater.ial fracture: 

friction/shear · · · 
iaging 

Ties to 
QMU 

requirements 

Unperstanding 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 (U6Nb) 

• Unique low-energy nuclear science capability for 
neutron capture studies of importance to SSP 
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LANL has defined an acquisition strategy for MaRIE. 

MaRIE 
Matter-Radiation Interactions 
in Extremes 

Multi-Probe 
Diagnostic Hall 

Fission Fusion 
materials Facility 

----- New 20-GeV electron beam 

----- New x-ray free electron laser 

----- Existing aDO-MeV proton beam 

Making, Measuring, 
and Modeling Materials 
Facility 
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