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Los Alamos National Laboratory 
Science & Technology Update 

By 
Alan Bishop 

Alison Grieggs 

Presented to 
LANS/LLNS Science and Technology Committee Meeting 

January 30, 2012 

Abstract 

Dr Alan Bishop briefs the LANS/LLNS Science and Technology Committee 
on accomplishments, awards, FY12 priorities, and new initiatives at the 
committee's quarterly briefing. Topics include 

• Los Alamos National Security was awarded an additional contract 
award term year for LANL during its 2011 performance evaluation 

• FY12 and FY13 budget concerns led to creation of the LlSC 
• LANL staff have received prestigious external awards 

• LANL named five scientists to Lab Fellows 

• We have achieved many scientific accomplishments in the first 
quarter of FY12 

• LANL has established five top science priorities for this fiscal year 
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LANS 2011 Performance Evaluation 
• Additional Award Term Year, LANL received 89% fee 

• STE contributed to major elements 

• 97% score for STE 

Congressional Support for DOE "Exascale Plan" 

Strategic Tech Transfer CRADAs Support OSTP Initiatives 

NNSA Facility Call 

FY12 and FY13 Budgets 
• Generational stress for societal-Government compacts! 

• Administration, Congress, OMS: renormalizing 
budgets to FY09 levels 

• LANL focus on cost-containment and preserving 
key assets for future: Adapting LANL "ecosystem" 
for ST&E to meet this century's national 
imperatives 
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The-Laboratory Integiated Stewardship Council (LfSC) process has "introduced viscositY" 
in hiring and procurements. 
• Postdoc hires and student programs continue, exempted from LISC review. To date in FYI2, 

15 Postdoc conversions to Scientist-2 (12 are Term appointments). 

• Organizations are prioritizing hiring plans to align with capability areas. 
• External Scientist hires in FYI2: 

One Scientist-2 
Three Scientist-3 
One Scientist-5 

LANL's newest Scientist-5 external hire: David Wolpert 
Recent Experience 
• Formed the Collective Intelligence group at NASAAmes Research Center 
• Consulting professor in Stanford's Aeronautics and Aerospace Department 
• External faculty at the Santa Fe Institute 
• Ulam Scholar at the Center for Nonlinear Studies in Los Alamos (2011) 

Research Interests 
Game theory (experimental and theoretical), optimization, and Monte Carlo 
methods, with focus on using machine learning technology to improve 
those disciplines. Also works in information theory, complexity, and the 
foundations of physics and inference. 

Authored two books, three patents, -100 refereed papers, numerous awards. 

Alamos 
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• FY 11 Actuals FY12 Estimates 
120 ,--------------------------------------------------------------------------------------------

Office of Science 

Alamos 
L LABORATORY 

., 
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Applied Energy Tech Transfer NIH Civilian Nuclear 
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Impacts in the Arctic 

• Computational Co-Design 

• Organic Electronic Materials: Designing and Creating Functional Interfaces 

• Energy Storage 

• Dynamic Earthquake Triggering, Granular Physics and Earthquake 
Forecasting 

• Genetically Encoded Materials: Libraries of Stimuli-responsive Polymers 

• TeV Jets: Nature's Particle Accelerators 

• Integrated Modeling of Perturbations in Atmospheres for Conjunction Tracking 

• Hydrodynamical Mix Studies at the National Ignition Facility (U) 

• Advancing the Fundamental Understanding of Fission (U) 

• Predicting Climate Impacts and Feedbacks in the Terrestrial Arctic 

• Physics Beyond the Standard Model with the Long-Baseline Neutrino Expt. 

• Hierarchical Sparse Models for Robust Analysis of Video Data 

• Elucidating Humankind's Evolving Environment 

• Plutonium-242: A National Resource for the Fundamental Understanding 
of Sf Electrons 

• Modern Challenges in Actinide Science 

• Quantum Science: From Information to Materials 

LA-UR-12-00XXX: 5 
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f 
The Fellows we welcome this year represent 
the deeply talented pool of scientists at 
Los Alamos -world leaders in their fields­
and we are honored that they are part of our 
national security science team. Los Alamos 
has a history of vital contributions, both 
in basic science and in applied science 
advancing national security, and these 
individuals are essential to maintaining 
that capability." 

Alan Bishop, PADSTE 
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LANL partnered with industry to build unique capabilities 
hat leverage Vmware's security products. 

• Created "Infrastructure on Demand" platform-a dynamic 
cloud portal-that features an inventive cloud security 
and automation architecture to reduce a 30-day server­
provisioning process to 30 minutes. 

Users can leverage this portal to automatically request 
and provision virtual systems to meet their unique needs. 

This work was supported by LANL's IS& T capabilities. 

Innovation provides cybersecurity and 
manages virtual computers deployed 

in the cloud environment 
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EMC2 Visit and signing ceremony with EMC senior management (VP, CTO) 
. to initiate a new CRADA (software and high performance computing) 

Visit by Boeing senior management (General Manager, VP) CO--.. OEING to initiate a new umbrella CRADA and first project (Supercooled 
droplet detection) 

Il&G Visit by P&G senior management (VP, General Manager) to enhance ongoing 
rl. CRADA projects (Nonpetroleum feedstocks, modeling and simulation) 

New license agreement with Harris Corporation to develop 
Quantum Encryption (QES and QKarO) 

Te~ New CRADAwith TerraPower (Irradiation testing and microstructural analysis) 

SHARP New CRADA with Sharp Corporation (Quantum dot solar cells) 

New CRADA with Chevron (Explosive fracturing) and new license 
agreement (Swept frequency acoustic interferometry) 

LA-UR-12-00XXX: 13 
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Carbon dioxide (C02) capture and storage is 
a critical technology to reduce emissions of 
greenhouse gases. 

Environmental Science & Technology 
selected a recently published paper for 
inclusion in a special issue of the journal 
"Water-Energy Nexus." 

CO2 sequestration site-screening approach 
involves identifying appropriate 
sequestration basin, analyzing sequestration 
target formations, defining surface sites, 
designing infrastructure, and analyzing CO2 
transport and storage costs. 

Provides approach to CO2 
sequestration site screening for 

industries or energy 
develovment volicies 

Spatial infrastructure deployment for 
capturing, transporting, and storing CO2, 

Blue cylinders represent sinks, and red cylinder 
represents CO2 production. Lines show 

candidate pipeline routes. 
LA-UR-12-00XXX: 14 
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Fabrication method enables fast and inexpensive 3D­
materials design of metamaterials (manmade structures that 
can manipulate electromagnetic and acoustic waves to create 
invisibility cloaks, subwavelength focusing, and shielding). 
The combination of their intriguing properties positions 
metamaterials for a siqnificant technoloQical imvact. 

• Bench-top process fabricates 3D periodic 
structure using high-frequency acoustic waves 
in a resonator cavity. (Review of Scientific 
Instruments, 2011) 

• Acoustic waves direct nanoparticles toward the nodes of the standing wave 
field to form parallel periodic planes within a 3D epoxy matrix. 

• Creates materials with a periodicity of the pattern in the range of 1-100 micron: 
a gap in existing fabrication technology. 
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• Jose Olivares and Richard Sayre established the Algal Research 
journal and organized the 1 st and 2nd International Conference 
on Algal Biomass, Biofuels, and Bioproducts. 

• Biofuels Digest named Olivares to "Top 100 People in Bioenergy." 

• NAABB chose LANL's R&D1 00 Award-winning Ultrasonic Algal 
Biofuel Harvester process for Phase II development. 

Research updates 

• Discovered potential key to degrade cellulosic biomass. 
(Journal of the American Chemical Society, 2011) 

• Developed mild conditions to open the furan rings formed during 
the breakdown of lignocellulose. (Green Chemistry, 2011) 

• Flow cytometry cell-sorting selected high-lipid-producing cells 
from cultures under low nutrient conditions (nitrate deprivatinn \ I • 

to produce 20-30% more lipids. 

algal 
research 

ac:.rnca.""""ono ~ 

In teqration 0 eriment enables scientific innovation 
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Broad: availability of antibodies against all human 
proteins could facilitate the understanding of human 

disease and vrovide tarqets for theraveutic intervention. 

Andrew Bradbury leads a new NIH consortium 
grant to develop a pilot high-throughput 
antibody selection pipeline-which could unlock 
mysteries of human genome function. 

• Expected to increase through-put by 1 DO-fold and 
dramatically decrease cost. 

• Will use bacteria and bakers yeast to generate 
antibody libraries, thus avoiding the use of animals to generate antibodies. 

• Will enable assessment of gene function through binding of antibodies to the 
products of the genes. 

• Builds on the Human Genome project and leverages technology developed at 
LANL (flow cytometry, antibody libraries, fluorescent proteins). 
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Immunological 
modeling 

1970 2010 
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Joint Genome Institute 

1990s High Throughput 
Laboratory Network 
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sooth Genome Finished 

Radiation 
health effects 
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Human Genome Project 

2000 

BioWatch 

2004 

Genetic sequence of 
Trichoderma reesei in clinical trials 

2011 

First liquid 

scintillators 

1974 
Stable Isotope 

Resource 

1980s-1990s 
2008 Advanced Biofuels and Bioproducts 
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Flow cytometry 

(Resource: 1984) 
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Genome 
databases 

1986: HIV 
1994: HPV 
1996: Influenza 
1998:STD 
1999: Chern-BiD 

Acoustic Flow Cytometer 

TB Structural Genomics 
Consortium 

2005 

R&D 100 Award 

Bioforensics Analysis Research 
and Development Center 

..... tr ~'::':' I'~ • .. -- / / . • 
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2010 
Complementary neutron & 

X-ray crystallography 
used at LANSCE-PCS 
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• Granular materials are vital to industries 
ranging from mining to ballistic mitigation. 

• Macroscopic solid grains under dynamic 
load have different physical properties 
from either a bulk solid or a liquid. 

• Lack of diagnostic techniques at such high 
pressures and velocities has limited shock 
compression studies. 

• Proton radiography measured the velocity 
field of sand. 

-= 
The 2D mesoscale modeling under ~ 

development will include asymmetric 
loading and grain level effects for 

prediction of the penetration depth and 
overall effectiveness of the projectile 

. Images are sejJarated by 1 microsecond. 
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LANL has a long history of developing sensors and 
analytical instruments for space applications 

Mars Science Laboratory rover Curiosity is the largest 
mission ever attempted to another planet. The 
mission's goal is to determine if environmental 
conditions favorable to microbial life ever existed at 
the site. 

LANL is the largest contributor after NASA. 

• Developed 2 of 10 analytical instruments. 

• Led development of the ChemCam instrument, 
including a Laser-Induced Breakdown Spectrometer 
(UBS) to determine the elemental composition of 
samples up to 7 meters away. 

• Co-led development of the CheMin instrument to 
provide mineralogical analyses. 

• Provided the plutonium-238 fueled clads for the heat­
producing Multi-Mission Radioisotope Thermoelectric 
Generator unit. 
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. Provides an understanding of how the local chemical environment can introduce . 
perturbations in the underlying nanotube electronic structure that alter 

light-emission and . transport characteristics 

LANL imaged exciton quenching in nanotubes 
during the early stages of chemical doping, 
(Nature Nanotechnology, 2012). The 
nanotube lattice provides a 10 channel for 
transport of exciton quenchers. 

structure; right: 
microscopy image of a carbon nanotube 

graphene 
carbon carbon 

nanotube bundle 

/ , 

.\ ' . ' _J, '\ . '\ .. ' .". . .' "'.7\ •. ' " ,.".' 
\~ ... ~ .. , ... -,-.. . .. 
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j
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Schematic of light absorption and charge separation of 
graphene, carbon nanotubes, carbon nanotube bundles 

Researchers showed how electronic 
dimensionality can be altered in a nanotube 
aggregate through charge transfer excitons. 
(Physical Review Letters, 2011) 
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QKarD patent-pending technology is licensable for security systems in banking, 
online transactions, access to secure facilities, border crossings, digital rights 

manag~1!!~n t_~controls, an~ _eJ~~t,.grtiC;~_PQ~i!!& 

LANL developed an impenetrable line of defense known 
as QKarD (Quantum Smart Card). 

QKarD has many advantages over current key distribution 
methods: 

• Uses polarized single photons to generate and 
distribute secret keys with much higher security and 
much lower computational requirements. 

• Laws of quantum physics and information theory 
ensure that these keys can never be cracked. 

• QKarD fits into smaller devices, such as a smartphone, 
wireless credit card, or identification card for mobile 
applications. 

cryptography technology. The 
transmitter communicates with a 

designated central trusted authority to 
generate random cryptographic keys to 

encode and decode information. 
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A multi-national team analyzed a powerful, long-lasting 
gamma-ray burst that occurred on Christmas Day 2010 
and characterized it as a neutron star spiraling into the 
heart of a companion star. (Nature, 2011) 

• Chris Fryer realized that the peculiar 
evolution of the thermal emission could be 
explained by the Helium Merger Model 
[Fryer and Woosley (UCSD), 1998]. 

• Chris Fryer and Wesley Even are using 
DOE'sASC codes (RAGE on LANL's 
Yellowrail computer) to examine the 
emission of the burst in more detail. 

L LABORATORY 
Stages of the model 

EST. 19 4 3 
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Capability-based recruitment and 
retention for excellence and impact 

cience of Signatures: 
uclear Forensics and LANS Contract 

rd Term Measure 

Exascale Computing: 
LANL-Ied Exascale Co-design Center 
for Materials in Extreme Environments 

aRIE: 
espond to the NNSA DP 

ence Facility Call 

Plutonium Science: 
Implement Science Strategy 
and key facilities 

alEx 
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Student interns and postdocs contribute significantly to LANL's 
programmatic work, publications, citations, conference 
presentations, inventions, tech transfer, science education 
outreach, collaborative R&D and LANL's international reputation. 

Percentage of new hires in FY11 
who were former students or postdocs 

:a L .. i 

-~-

Percentage of the total LANL population 
who were former students or postdocs 

P., ::a &: as a: § 

Critical to LANL's STE ecosystem and the country's STE competitiveness! 
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Capability reviews identified a lack of "basic science" 
in the nuclear sensing area. The FY12 LANS Contract 
Award Term Measure includes four remedies: 

• Develop Science of Signatures strategic plan with an 
implementation plan for nuclear detection. 

• Develop prioritized equipment list for laboratory space in 
RLUOB, in conjunction with Plutonium Strategy. 

• Focus institutional investments in nuclear science and 
signature-detection and -measurement capabilities: 

- Update LORD Grand Challenges targets 

- Equipment investment opportunities 

- Collaborate with LANL Institutes and Centers 

- Infrastructure and facilities planning 

• Install and operate Secondary Ion Mass Spectrometer and 
700-MHz nuclear magnetic resonance instrument. 

---EST. 1943 ------------------------------------- --=---
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Mission Critical 
• Nuclear Weapons Stewardship 

• NN, Energy, Climate, Environment, Situational 
Awareness, Cyber, .... 

• Technology Transfer and Economic Competitiveness 

Simulation Science and the Century of Complexity · 
• Advanced computing now a mature element in the "Scientific Method" 

for Complex Systems 

• Multiscale, Multiphysics, Extremal Events, UQ, ... 

• Component and Integral (System) Codes 

• Compute- and Data-Intensive Computing 

LANL must maximize mission and discipline impact 
• Coordination across PADWP, PADGS, and PADSTE 

• Computational Science is an integrating discipline; must work hand-in-hand with 
experiments and observations across natural and social sciences and engineering 

• Co-Design Teams 

LA-UR-12-00XXX: 28 
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High-Performance Computing at a critical time of challenges 
and opportunities 

• High expectations (from White House, DOE, industry ... ) as fundamental enabling 
capability: Accelerating the discovery and prediction to impact and commercialization 
cycles to meet (inter-)national imperatives! 

• Major (disruptive) technology transitions 

Hybrid/multicore ... parallelism not clock speed 

Cooling, power, resiliency, concurrency, 
file systems, networking, agile programming 
environments for broad S,T&E portfolio 
.. . managing the complexity trade-ofts 

• Massive platforms AND "Cloud" distributed, massively parallel 

• Full Systems ("Engineering Metrics," Multiscale/Multiphysics, UQ) 

• Compute-and-store AND data-intensive frontiers: data curation, access, security 

- Real-Time, Predictive Analytics 

• Training the next generation of leaders 

~'liiiAlarn(J 
L LABORATOR Y 

-
The DOE road to "Exascale": 

Multi-Lab associations, including vendor partners 
Co-Desir! Centers (Aep,I~;l1tiong;' 1Igqri!~1?Js, 7~~~~!~;~~1J.!es) 
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DOE's Exascale Initiative: Exascale 
(and beyond) will have many 
applications but needs a commercially 
viable path 

Mostly familiar issues 
• Role of industry-government relations 
• Role of industry-laboratory relations 
• External threats (Japan, Europe ... China) 
• R&D vs Platform timetable: The "NIF" dilemma 

But new context for LANL 
• DOE (NNSA & SC) integrated plan 
• HPC's new maturity as a tool for S,T&E 

ExMatEx is one of three DOE ASCR­
funded exascale co-design centers. 
The center focuses on extreme-scale 
simulation of materials properties in 
extreme environments. The project 
emphasizes multi-scale models, computer 
science, and validation in one co-design 
process designed to move materials 
simulation into the exascale era. 

• Role of (and business advantage of) LANL to integrate assets and avoid silos 
(at Labs and DOE) 

• Maximize impact for S,T&E; US economic competitiveness 
• "Co-design" (proactive integration) better than "Tech Push vs Apps PUll" 

~ - -=: 

Classified update on this topic scheduled for April 2012 meeting 
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Based on our GPU and Roadrunner experience-and the challenges 
of Exascale-LANL has refocused Computer Science activities to 
emphasize internal and external collaboration 

• Led to the design and formation of 
a new CS, co-design-focused group 
in late 2009 

• Has become the heart of our CS 
co-design efforts (both externally 
and internally) 

• We are deliberately avoiding a 
traditional academic separation 
of disciplines 

• "Fractal" nature of interactions is now 
on the critical path 

• Cross-discipline interactions at the 
micro- and macro-scale 

• Education is critical, including industry 
interactions 

Applied Computer Science (CCS-7) 
Group Leader: Sriram Swamlnarayan 
Deputy Group Leader: David Daniel 

Data Science at Scale 
James Ahrens 

Programming Models 
Patrick McCormick 

Co-Design 

Co-Design & 
Architectures 

Allen McPherson 

Collaborative 
Applications 

Bryan Lally 

L LABORATORY LA-UR-12-00XXX: 31 
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External Training Activities 
More than 100 LANL staff from all disciplines sent to 
"deep dive" courses 

Internal Activities 
• One week every month: CS-Ied courses focus on 

critical topics (est. 2011) 
• "Hack-a-Thons": academic, internal, and industry 

hands-on over several days (Stanford, summer 
2011; Intel Labs, early 2012) 

Co-Design Summer School (est. 2011) 
• Cross-disciplinary graduate students and postdocs 

team with each other, LAN L mentors, and staff to 
explore aspects of future generations of computing 
systems 

• Establishing industry participation 
• Establishing this interdisciplinary mindset is critical 

for the future 

L LABORATORY 
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"We are bringing together a range of people who have knowledge in computation but also interest in pursuing 
computational approaches .. . That focus also extends outside the academy to include individuals from industry 
and national laboratories to understand computational needs in II the real world. " 

Kaxiras, Professor of vure and avvlied vhllsics at Harvard and Director of lACS 

In 2011, Harvard University established the Institute of Applied Computer Science, within 
its School of Engineering and Applied Sciences, to launch a unique interdisciplinary 
education and research program in computation science and engineering: 

• Creates an intellectual home for faculty and students applying computational methods 
to major challenges in science 

• Enhances existing courses in applied mathematics and computation, and develops 
new computational science courses and research opportunities 

DOE supports the lACS, and the national laboratories are involved in its success and 
developing the new curriculum (Internships, Teaching). 
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Materials research is on the brink of a new era-
from observation of performance to control of properties 
The confluence of unprecedented experimental capabilities (e.g., 4th generation light 
sources, controlled synthesis and characterization, ... ) and simulation advances are 
providing remarkable insights at length and time scales previously inaccessible 

New capabilities will be needed to realize this vision: 
• In situ, dynamic measurements 

simultaneous scattering & imaging 
• of well-controlled and characterized materials 

advanced synthesis and characterization 
• in extreme environments 

dynamic loading, irradiation 
• coupled with predictive modeling and simulation 

materials design & discovery 

"MaRIE 1.0," building on LANSCE success, is a key first step towards this vision 
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LAN L Priorities 
• MaRIE 1.0 
• 
• 

Nuclear Science Complex (WNR+) 
HILL (High Intensity Laser Lab) 

• 3 GeV pRad 

Schedule 

2/15/12 

4/01/12 

7/01/12 

Tri-Lab Facility Roadmap, up to 
four proposals/Lab 

NNSA convenes an external 
committee to review proposals 
and roadmap 

Second-round review 

__ =--::.:A .. = ..... ~ ... ____ . 
WihhoyarI. ex;_ 

1. Zlil 

MllMORANDUM fOR PAUL HOMMERT 

FROM-

SUlm:cr · 

PIIESIDENT AND LABORA TOIU'ES OIlUlC'TOR 
SANDIA NATIONAL LABORATOIUl.1S 

CHARLES MCM'ILLAN 
DIRECTOR, LOS ALAMOS NATlo.>u.L LABORATORY 

Gl!OROE MIllER 
D.IRECTOR, LAWRENCE LlVERMORBNATIONAL 
1.A1IORA TORY 

OONAW 1.. COOl( 
DEPVTY ADMINlSTRATOIl 

FOR O£FENse PROORAIIIIS 
C!L 

Plonnina ror fulllre NNSA Exponmcn.u FlCiIi" .. 

ISSUE: Ret}1Ies,!ho, the I.bonuori ... follow the P''''''' develop«! by dIe"N .... 
'.edlt ... COmtrlu ... • (members DOm\1UllOd by die lol>oflWl)' dlteelor$) f<>t trUIlIlI1 
Ionj;-tmn I ..... U ror fu""" exporuncntallllc1b" ... 

DISCUSSION: At)'Oll _. the Off"''' or DermIC PrOflams 1l1lc:vt:I<>pIIljII!ooa tcnn 
-aY (Of _ of_ flo~ .. p<mll<lltal ........ fllCJ1hlCllVJ'PO'lUl& 
t..'NSA mi ........ Tb ... tnI"lIY w.ll """"'" tI>aI NNSA tmd Its noIIon&llobcntones wdl 
Ita .. auone copob,bu .. 10 acIdrw tlnutt NIIlonaIlCC\ltity need$ AI wlftlia ihe NNSA 
S1J1IIeiIle PIon, "Our pouplcand &al,_oro tho Illuma,. bedcc, proWImtt lb. obIl''Y'' 
ld.1tMty, inntpre1 tmd counter ~ _II, .. 1Ietbtr Dudeat • ....tlologlQlI or 
",,"'-.:nIJOnI!, ODd to rupaod 10 "",brocal oad _111,,:.1 luopme.. • 

Earlta tlw )'COT. the Offi«: of DcJi:nao Projpllli rcqueau:d IhaI the -.torydlrc:ctOrl 
_'WO moromu for. New hciliU .. C",nnu_to """"",,,'Ille t-...,.. .. w 
de\<tlopm_1be proc:w and mtena for buttdma • IlIc1lity -'<IIY. In RlPQDJCO, the 
<hrcculri "",,"nll«! Jolm SIIn1IO ofu.. AJlImOII Nlllon&l LoborItosy. Jolla PbiU,pS I)f 
s.nw. ~ .. ~ Laboo""" ... and Meli .. Mar.,,-.:/f ofLo.....,.c" Livcmwre Nlu""aI 
Lobcntosy I _I 10 pt,..;naJjy lbilnlt 1Iu. IeIm r .. d!etr iDtl&ht.l ond hard """" In 
"'J)\lOIt or l1li. llIIj)OI1Itll <lTon. 

8/01/12 NNSA integrates Facility Roadmap into broader planning 
framework; best and most urgent proposals move expeditiously 
to CO-O 

LA-UR-12-00XXX: 35 
---EST. 1943 ----------------------------------------------------_______ _ 

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



Cl) 
en 

Manage the nuclear weapons stockpile 
Understand the condition < > Extend the life of U.S. 
of the nuclear stockpile nuclear warheads 

.~ Dynamic Materials Performance Process Aware Manufacturing 
.... 
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Multiphase High Explosive 
Evolution 

Dynamic Performance of Pu & 
Surrogate Metals and Alloys 

Turbulent Material Mixing in 
Variable Density Flows 

Burn 

High Explosive Functionality by 
Design 

Predicting Interfacial 
Microstructure and Strain 
Evolution 

Controlled Solidification and 
Phase Transformations 

Strengthen the ST&E Base 
• Invest in technical workforce 
• Shape the infrastructure 
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FY12/Q1 Updates 
• The Actinides and Correlated Electron Materials 

component of the Materials Strategy Implementation 
Plan was completed. 

• Pu-242: Large single crystals prepared for neutron 
scattering at LANSCE. 

• First observation of the Pu-239 nuclear magnetic 
resonance (NMR) transition. 

• New procedure developed for shipping small R&D 
plutonium samples between LANL and DOE national 
user facilities. 

• Submission of the LANL Product Based Certification 
white paper to NNSA Defense Programs. 

• LANL programs invited to Savannah River Site for a 
Plutonium Solubility Expert Peer Review to evaluate 
radiological risk of residual plutonium (F Tank). 
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for - ., 

Interdisciplinary science of systems 
at scale: From understanding to 
prediction 

technology delivery and mission impact 

Sustaining the envi 
• excellent people 
• exciting scientific challenges 
• unique facilitieslinfrastructure 
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• Planned improvements will impact 72,000 ft2 
• 7,000 ft2 in Research Park converted from office to 

laboratory space 
• 25,000 ft2 of lab space refurbished (TA-59-1, MSL Build Out, 

Physics, TA-46, etc.) 
• 30,000 ft2 of lab space improved with new mechanical 

system equipment 
• 10,000 ft2 of new lab space in design phase (at TA-48) 

• Refurbishment of an additional 50,000 ft2 research/office space 
scheduled 

• An RFI to acquire up to 100,000 ft2 of new laboratory leased 
space was issued in January 

- } 
Los Alamos 
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year x 10 years = $50 M 
(1.2 M ft2 to date - Total Target = 2.2M ft2) 

ion past 10 years 
(multiple funding sources) 
1,600 people in new buildings 
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Craft messages in science 
Achievements and awards, capability pillars, 
national & international impacts, programs: 
Discovery + Innovation + Impact 

Develop integrated strategy across organizations 
for communicating science accomplishments 

Develop strategy and tools to maximize impact 
of electronic/internet/social media tools 

Remodel external LANL.gov website 

Restructure internal LANL website for content 
management system 

LANL's new social media icon for 
Flickr, You Tube, Twitter, Linkedln, 
iTunes, and Facebook posts 

~ 

Communications initiative established at November 2011 off-site 
by the LANL senior management team 
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Revealed two different, controllable "blinking" mechanisms for 
quantum dots. (Nature, 2011) 
• Conventional (A-type) blinking is due to charging and discharging 

of the nanocrystal core. 

• B-type blinking is due to charge fluctuations in the electron­
accepting surface sites. 

Determined that blinking can be controlled-and even 
completely suppressed-electrochemically. 

f"' 2.0 
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c: 0.5 
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-l 0.0 
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Average lifetime (ns) 

Electrochemically controlled switching in one nanocrystal. 
B-type blinking at -O.BV (left); A-type blinking at -IV (right). 

U ndersftiiilli,j'ifiow to 
suppress the blinking could 
lead to applications for solid 
state lighting, light-emitting 
diodes, single-photon sources, 
and hiqhlu efficient solar cells. 
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Provides a simple means to control the 
biomembrane architecture and its vroverties. 

Lujan Center's SPEAR enables examination of the 
membrane's structure. 

By controlling the interaction energy of the polymer 
with the underlying surface, the membrane can 

• Float on top of a well-anchored polymer 
cushion, 

• Rearrange to expose a polymer chain forest to 
the environment 

• Create a hybrid system where the membrane is 
decorated on both sides with the polymer chains 

L LABORATORY ~ • ~ ••• _ ~~,~~ • . ~~ 
EST. 1943 --------------------------------------------------------------

Operated by Los Alamos National Security, LLC for the U.S. Department of Energy's NNSA UNCLASSIFIED -'/.'.Sf14 



PBI9: Excellence in Scientific and Programmatic 
Pursuits ($4.5M Subjective) 

9.7 National Security Science Laboratory 
LORD: FY12 Plan approved 
Facility revitalization execution underway 

9.8 Energy Security 
Conducted deep dives in three focus areas to guide 
FY12 mission execution and growth 

PBI 11: Excellence in Business and Institutional 
Management ($6.7M Subjective) 

11.9 Work for Others Integration and Execution 
Progress underway 

PB112: Award Term Measures 
12.5 Science of Signatures in Nuclear/Radiological and 
Sensi ng/Measu rement 

Progress underway 
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