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21st Century Innovations Evolve from
Manhattan Project Roots

Our national security depends on science and technol-
ogy, and the United States relies on Los Alamos National
Laboratory for the best of both. No other laboratory in
the world pursues a broader array of world-class scientific
endeavors, and no one else collaborates on national secu-

rity science in as many technical disciplines.

From work in weapons design and plutonium research to
climate modeling and nuclear detection and forensics, Los
Alamos scientists discover, develop, and perfect the means
to protect our nation against nuclear attack, bioterror-
ism, and energy shortages. They strive to understand and
minimize the devastating effects of pandemics, from AIDS
to avian flu. They create technologies for exploration and
security in space while they further our understanding of

seismic forces and environmental issues on our own planet.

Many existing and emerging technologies and indus-
tries trace their genesis to research performed at Los
Alamos. Fuel cells, human genome sequencing, genomics,
flow cytometry, and superconductivity are just a few tech-
nologies with strong roots in the basic research programs

at Los Alamos National Laboratory.

Los Alamos National Laboratory

The Laboratory’s Technology Transfer Division helps
move technologies from the Lab to the marketplace. As the
Laboratory’s liaison with industry, Technology Transfer
also manages Lab-industry research partnerships and

serves as the Laboratory’s resource on industry relations.

Such corporations as Procter & Gamble have been
collaborating with Los Alamos on technical problems of
mutual interest since 1995, and the Laboratory and Chev-
ron Energy Technology Company have been partners in
the Advanced Energy Solutions Alliance since 2004. Both
companies enthusiastically sponsor Industrial Fellows
who act as technical liaisons between the company and the

Laboratory.

As the search continues for new solutions to the nation’s
security challenges through science and technology at
Los Alamos, it also fuels startup companies, creates job
opportunities, and attracts business and capital to North-
ern New Mexico. And that benefits the region, the national

economy, and all of society.
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Leading Technology Transfer

Toward New Challenges

The Technology Transfer Division is well known for its
efforts to partner with industry to ensure that Laboratory-
developed technology benefits industrial competitive-
ness and economic security for the United States. In this
progress report, we provide a glimpse into the variety of
interactions in which the Laboratory engages with indus-
trial and other institutional partners to address national
security challenges in energy, electronics technology, and
health, among others, as well as in support of regional

economic development.

The Technology Transfer staff recognize that our mis-
sion is much broader than commercializing technology.
Two other aspects of our mission that are less well known
but equally worthy of emphasis include our efforts to
develop industrial collaborations that support mission-
and program-critical capabilities; and our management of
intellectual property to give the Laboratory a competitive
advantage in the competition for new federal program dol-
lars. As federal sponsors increasingly require us to partner
with the private sector to ensure delivery and deployment
of technical solutions, these nontraditional technology

transfer missions are growing in importance.

Cooperative Research and Development Agreements
(CRADAGS) remain an effective mechanism to bring exciting
new problems into the Lab and promote recognition for the
breadth and significance of our technical capabilities and
innovative capacity to industry. Technology Transfer has
been helping the Laboratory achieve significant growth in
CRADA s and non-federal Work for Others. During fiscal
years 2007 through 2008, both activities brought indus-
try research dollars totaling nearly $75 million into the
Lab—double the figure for the previous two-year period.
To increase engagement with Laboratory programs and
personnel, Technology Transfer is launching an aggressive
in-reach program in fiscal year 2009, emphasizing open
innovation (i.e., the deliberate use of collaborative research
and development to achieve new intellectual property)

and leveraging intellectual property to support critical

“CRADAs are the sweet spot for accomplishing
open innovation with industry.”

capabilities and capture new programs. Our staff is working
with Laboratory managers and technical staft to identify
industry partners whose capabilities enhance and comple-
ment the Laboratory’s, and then to court and cement

relationships with these partners.

Technology Transfer supports Laboratory missions in
another often-unrecognized program. Through community
outreach and our technology commercialization efforts, we
help create a more diversified, high-tech, regional economy.
The lack of employment opportunity outside the Laboratory
increasingly challenges our ability to recruit and retain the
high-caliber technical staff required to accomplish Labora-
tory missions. With the selection in late fiscal year 2008 of
a new Laboratory partner under the Los Alamos Venture
Acceleration Initiative, the Verge Fund and ARCH Ven-
ture Partners team, we look forward to participating in a
vigorous effort to spin out new technology-based companies

from the Laboratory in Northern New Mexico.

In summary, the Technology Transfer Division com-
prises a group of very talented people who are passionate
about their success—namely, being trusted catalysts for
developing partnerships that are good for the Laboratory,
the nation, and the region. We will continue to use our
business development and intellectual property acumen
to help the Laboratory meet its national security and other
emerging missions as we actively seek to engage with every
program and line organization to ensure Los Alamos

remains the nation’s premier national security laboratory.

—Steven Girrens

Technology Transfer Division Leader

Los Alamos National Laboratory



Technology Transfer
Overview

Leveraging a Rich Tradition of Premier Science and
Technology

The fact that the Laboratory’s world-class scientific and
technical staff routinely achieve breakthrough solutions to
many of the nation’s and the world’s most crucial chal-
lenges is inherent in our work to preserve national security.
From fundamental research in biology and global climate
to problems related to nuclear nonproliferation, energy
and infrastructure, and countermeasures to nuclear and
biological threats, outstanding science underpins our past,

present, and future.

Forging Strategic Partnerships with Industry

In order to share our innovations with the private sec-
tor, the Laboratory’s Technology Transfer Division strives
to forge strategic relationships with industry. Through
these partnerships, we bring industrial innovation and
best practices to our national security work while provid-
ing our industry partners with access to our cutting-edge
research and talent. We offer a variety of ways for industry

to partner with us:

o license agreements

o cooperative research and development agreements
(CRADAs)

o industry funds-in (Work-for-Others, non-federal)
contracts

o personnel exchanges

o technical consulting and assistance

o access to unique research staff and user facilities.

Protecting and Licensing the Laboratory’s
Intellectual Property

For the Laboratory to effectively work with industry, we
must protect our intellectual property. Technology Trans-
fer works with the Laboratory Counsel to ensure protec-
tion of the Laboratory’s intellectual property through
patents and copyrights. Intellectual property protection
enables us to negotiate, execute, and administer commer-

cial, noncommercial, and government licenses on behalf

Los Alamos National Laboratory
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David Montgomery heads the Laboratory’s Trident high-
power laser facility, available to researchers nationwide
to explore high-energy-density physics.

of Los Alamos National Security (LANS) LLC, manager
of the Laboratory for the Department of Energy (DOE).
Through these agreements, we create vital links between
the Laboratory and the private sector, leading to innova-
tive and effective solutions to problems that affect the

Laboratory, the private sector, and society.

Nurturing Startups

The Laboratory has instituted a variety of mecha-
nisms to encourage the creation of new businesses based
on Laboratory technology and expertise. To encourage
regional economic development, Technology Transfer
works with technical staff to assess and package technolo-
gies that could form the basis of a new company. And to
encourage participation in these activities, the Laboratory
maintains an Entrepreneurial Leave Policy that allows
employees to support these new ventures while maintain-
ing ties with the Laboratory. In addition, Technology
Transfer works with investors, existing small businesses,
and entrepreneurs to inform them about new commercial-
ization opportunities, sponsored training and networking
events, and access to business assistance through our MBA

Internship Program.
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Energy Security:

Addressing Global Challenges

Few issues have captured national attention during the
past year as consistently as energy security. Energy is the
lifeblood of the world economy, and global energy demand
continues to escalate. Ensuring that the United States has
areliable, affordable, and clean energy supply is critical
to our national security. Los Alamos is providing science,
technology, and engineering leadership today for highly
innovative solutions to meet the nation’s energy needs.
These solutions impact energy generation, storage, trans-
mission, and use through breakthroughs in understanding

from new materials to complex global systems.

Los Alamos research and development (R&D) priorities
for energy security fall into three categories: sustainable
nuclear energy; materials and concepts for clean energy;
and mitigating impacts of global energy demand growth. In
each of these areas, partnerships will be essential to acceler-
ate the discovery cycle from invention to implementation.
Over the years, we have had successful industry partner-
ships in each of these areas, some of which are highlighted
in this report, and our research in these areas generates a

large fraction of the Laboratory’s intellectual property.

For sustainable nuclear energy, Los Alamos developed
much of the technology that enables today’s safe and reli-
able nuclear reactors (supplying 20 percent of the nation’s
electricity with near-zero carbon dioxide generation). We
continue to innovate in designing fuels that enable higher
amounts of energy to be extracted with less waste, in
leading international collaborations to ensure safeguards
and security from weapons proliferation, and in providing

science support for the nation’s waste repositories.

Los Alamos’ ocean and sea ice models are used
throughout the international climate modeling commu-
nity and were part of the Intergovernmental Panel on
Climate Change Assessment that won the 2007 Nobel
Peace Prize.

In the area of materials and concepts for clean energy,
Los Alamos has led in nanoscience discoveries leading to
potentially more efficient solar generation, superconducting
cables for lossless transmission of electricity, and new mate-
rials for electrical and chemical energy storage. We provide
modeling and measurement tools that are essential to
designing and testing large-scale capture and sequestration
of carbon dioxide to mitigate climate change driven by fossil
fuels. And we are working on a range of technologies with
industry to accelerate discovery and recovery of unconven-

tional oil such as oil shale and deepwater reservoirs.

To mitigate the impacts of energy demand growth, we
are extending our global leadership in climate modeling of
the ocean and sea ice, as well as our capabilities to model
complex energy infrastructure. There is an urgent need
for predictive tools to advise policymakers on the best

strategies for scaling up renewable energy and evaluating

Los Alamos National Laboratory



climate impacts on energy use, infrastructure investments,
and natural resource availability. Finally, we provide
science leadership in support of a national strategy for
verification for potential global treaties on greenhouse gas
emissions, a role that springs from our historic mission to
provide measurement, monitoring, and verification tech-

nologies in support of global nuclear test ban treaties.

Meeting our nation’s energy needs will require a
sustained commitment and substantial breakthroughs
in science and technology. Our national laboratories play
an essential role in bridging between basic science and
commercial application. As we have done for the last
six decades, Los Alamos will help the nation meet these
challenges through partnerships. Through our partner-
ships with industry stalwarts such as Chevron, Procter &
Gamble and others, together we are exploring new ways to
harness these capabilities into practical, deployable solu-

tions for our energy future.

—Duncan McBranch
Science, Technology, and

Engineering Directorate

Los Alamos National Laboratory
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The Laboratory’s capabilities to model our energy
infrastructure and to develop new approaches to
improving domestic energy resources enhance the
nation’s energy security.
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Large Strategic Partnerships

Unlocking Domestic Oil Reserves

As we enter the next decade, energy will become increas-
ingly important to our national economy and military
defense. In short, energy security will be a major challenge
for the United States. As time passes, so will our access to
easy oil. By that we mean large reservoirs of oil and gas in
the continental U.S. Today’s challenge is to acquire energy
from difficult and unconventional carbon-based sources.
These include oil shales and oil sands in the western states
and Canada, deepwater reserves in the Gulf of Mexico,
heavy oils in California and South America, and natural
gas at greater depths. These challenges include environ-
mental issues, materials and physics issues, and new tech-

nologies to access, extract, and refine these resources.

Chevron Corporation, the second largest energy
company in the U.S., has tapped a petroleum pool deep
beneath the Gulf of Mexico that could boost the nation’s
reserves by more than 50 percent. In recent years, Chevron
has placed great importance on developing and imple-
menting technology to improve all its existing processes.
Technology is being used to reduce the time as well as
energy required for various processes executed during

exploration, production, and refining of oil.

The Chevron Energy Technology Company within

Chevron is responsible for developing and fielding

advanced new technologies across the corporation under a
business model in which it works with oil and gas service
suppliers to develop, demonstrate, and deploy new tech-
nologies and products. In 2003, under the leadership of
Chevron Chief Technology Officer Donald Paul, Chev-
ron set an ambitious target: identify partners who could
change the nature of technology in its business. This effort
was part of a corporation-wide commitment to create a

new world energy equation.

The Alliance for Advanced Energy Solutions between
the Chevron Energy Technology Company and Los Alamos
exemplifies a productive strategic alliance that has grown
through a confluence of success factors. The Alliance,
developed in late 2004, addresses critical technology needs
of the oil and gas industry while advancing national energy
security. Through the Alliance, Chevron has direct access

to a range of experts in almost every scientific discipline.

The Laboratory is able to leverage its strong networks
with universities and other national laboratories to bring
in the necessary partners, skill sets, and technologies
required to address the technical challenges of each proj-
ect. Hence, while Los Alamos lacks the applied engineer-
ing expertise needed to move technologies out of the
laboratory into the oil and gas industry, Chevron has the
expertise and the network of suppliers and manufacturers.
This synergy makes the relationship between Los Alamos
and Chevron highly complementary. The transition from
the laboratory to the marketplace is essential to achieve
a lasting impact on U.S. energy security and to enhance
U.S. economic competitiveness—crucial elements of the
Laboratory’s national security mission. Los Alamos is also
addressing the Department of Energy mission to “advance
the national, economic, and energy security of the United

States; and to promote scientific and technological innova-

Los Alamos National Laboratory



tion in support of that mission.” In addition, Los Alamos

is addressing a DOE Strategic Theme, “Energy Security:
Promoting America’s energy security through reliable,
clean, and affordable energy.”

The Alliance agreement instituted a formal governance
structure that included a Decision Review Board (DRB)
to direct, review, and provide leadership and guidance to
the Alliance relationship. Manny Gonzalez (Chevron) and
I were assigned Alliance management responsibilities for
our respective organizations. The importance of the Alli-
ance is reflected in the high level of commitment and joint
decision making by senior executives of both organiza-
tions. The DRB meets twice a year to discuss new and
ongoing projects. These meetings are extremely important

to the vitality and success of the Alliance.

Today the Alliance has nearly 20 diverse projects that
include long-term, high-value, cutting-edge technolo-

gies in oil shale extraction, down-hole communications,

Los Alamos National Laboratory
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Inficomm, a downhole, wireless communication
system, is a key enabling technology for the
fully integrated oil field. Chevron hopes to
commercialize the technology by early 2010.

subsea technologies, refining separations, and imaging and
modeling. At least three of these projects are in the final
commercialization stage and several will be disruptive

and game changing for the oil and gas industry. Chevron
also sponsors an Industrial Fellow from Los Alamos who
moves between Houston and the Laboratory to keep cur-
rent projects on track, understand the problems and chal-
lenges facing Chevron, and ascertain potential solutions to

these challenges by Los Alamos.

The technologies currently on the commercialization
route include a downhole wireless communications tech-
nology being commercialized through a startup business,
an acoustic separation technology, and a process to reduce
pressures in an annulus in deepwater wells being commer-

cialized with oil and gas service providers.

—John Russell
Chevron Advanced Energy Alliance
Manager for Los Alamos
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The Enduring Challenge of Finding New
Solutions to Old Problems

Fiscal years 2007 and 2008 have brought dynamic evolu-
tion in the relationship with the Procter & Gamble Com-
pany, one of the Laboratory’s longest continuous partner-
ships. In 2006, both Laboratory and P&G executives agreed
that we wanted fewer but bigger collaborative projects,
intending to consciously address particularly important and
strategic issues. At about the same time, I assumed the role
of Industrial Fellow to P&G and applied strategic program
development principles adapted from my own industry
experience. With the generous assistance and commit-
ment of P&G’s Bruce Brown (Chief Technology Officer),
Jeff Hamner (Vice President of Corporate R&D), and Tom
Lange (Director of Modeling and Simulation), I can report
significant headway has been made to extend and deepen

our collaborative interaction.

For instance, a new project was funded to model and
predict phase stability—a phenomenon similar to how oil
and water separate into distinct layers. When a commercial
product exhibits similar tendencies on the store shelf, it indi-
cates to consumers that the product has “gone bad.” Procter
& Gamble spends millions of dollars annually developing
product improvements of high quality. Ensuring that they

do not disrupt product stability is a time-consuming process

requiring testing every formula for weeks or months before

finally committing to manufacture.

The three-year phase stability project entered its final
phase in late 2008 and will finish in 2009. By faithfully
simulating the phenomenon in a computer, it promises to
accelerate innovation processes and decrease product time
to market. The method will be extensible to a broad range of
liquid formulation products ranging from laundry brands to

shampoos, conditioners, toothpastes, and skin care.

Also during the 2007-2008 period, the price of oil became
a major business issue for the nation. Not simply the dramatic
run up to $147 a barrel, but also the uncertainty surrounding
price stability that makes effective decision making extremely
problematic, threatening core business performance. Every-
thing from plastics for packaging to the liquid products
mentioned above is based on petrochemical feedstock.

In keeping with the fewer-bigger strategy, with P&G

Los Alamos undertook an effort to identify basic materials
research that would develop renewable substitutes for indus-
trial chemicals that are currently derived from oil. These
include growing plastics and liquid products from renewable
and sustainable plant materials rather than cracking them
from crude. Success in this one area alone will be a notewor-
thy contribution to reducing global dependence on oil and

increasing national energy independence.

P&G and the Laboratory propose to address a variety of
other strategic issues as well, ranging from defeating counter-
feits, to forecasting consumer response to disruptive market
innovations, to predicting material properties of polymers
knowing only their molecular structure. Collaborations in
these arenas bring technological diversity and fresh vitality
that is adapted and re-applied for the benefit of the Labora-

tory’s core mission.

—Steve Stringer
Los Alamos Industrial Fellow at
Procter & Gamble

Alan Graham, the project leader for the Laboratory’s work with P&G

on a variety of material issues, is developing a new process for pro-

ducing nanofibers from cost-effective polymer systems.

Los Alamos National Laboratory
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Large panels of catalyst being lowered into an E-POD,

an SCR filter/silencer unit with selective catalytic

emissions reduction.

Other Commercialization Partnerships

RoseStreet Labs Energy Inc.

At the center of the Laboratory’s collaboration with Rose-
Street Labs Energy Inc. is an innovative technology called
ENABLE, which comprises the use of an energetic neutral
atom beam to synthesize high quality thin films critical to
the development of full spectrum photovoltaics. The coop-
erative relationship between Los Alamos and RoseStreet is
targeted toward producing cutting-edge photovoltaic tech-
nology with many valuable applications including more effi-
cient solar energy generation. Wladek Walukiewicz, Chief
Technical Officer of RoseStreet Labs Energy, stated, “We are
excited about this R&D collaboration. ENABLE’s excellent
control of material composition, combined with high depo-
sition rates, offers a unique opportunity to improve perfor-
mance and lower costs of our full spectrum, multi-junction
solar cell technology.” Los
Alamos’ work with ENABLE
captured a prestigious R&D
100 Award in 2006 leading
to the collaboration with
RoseStreet in 2008.

Mark Hoffbauer, the Laboratory’s lead developer of
the ENABLE technology, said, “We are confident that the
CRADA collaboration between Los Alamos and Rose-
Street Labs Energy offers unique synergies between R&D
and manufacturing capabilities. We are excited about this
project and committed to the successful commercialization
of what we believe will be an important technology that will

enhance RoseStreet’s full spectrum of products.”

Los Alamos National Laboratory

CleanAIR
Systems Inc.

For several years, Los Alamos has been collaborating
with Santa Fe-based CleanAIR Systems Inc. to commercial-
ize a novel technology that virtually eliminates nitrogen
oxides (NOx) from exhaust streams. In 2008, CleanAIR
signed an agreement for an exclusive patent license with the
Laboratory.

Developed by Kevin Ott of the Laboratory’s Materials
Physics and Applications Division, the ENDURE™ SCR
Catalyst operates over a full range of temperatures—from
150 degrees Celsius to more than 540 degrees Celsius—and
reduces NOx emissions by up to 95 percent. CleanAlIR is
developing the technology for applications in stationary
diesel and natural gas engines, pipeline compressors, on-
and off-road equipment, and gas turbines.

Established in 1993, Clean AIR manufactures emissions
control systems with a worldwide distribution. Its prod-
ucts are designed to control air pollution such as diesel
particulate matter, carbon monoxide, and NOx for inter-
nal combustion engines and gas turbines. The company
recently introduced a new product that incorporates the
Lab technology called the E-POD™—a hybrid technology
designed for large diesel and natural gas stationary engines
that dramatically reduces emissions. It has been installed in
the oil and gas fields of Wyoming.

In June 2008, the Caterpillar Corporation announced its
selection of CleanAlIR as its strategic alliance partner for
emissions control products. CleanAIR’s reduction technol-
ogy will be installed on existing Caterpillar commercial
engine applications to reduce diesel particulate matter,
hydrocarbons, carbon monoxide, and NOx. CleanAIR
President Michael Roach said “The alliance will increase
our market exposure as well as introduce CleanAIR prod-

ucts to Caterpillar dealers around the world.”
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Homeland Security:

Reducing National and Global Threats

Since its birth in 1943 as the secret site of the renowned
Manhattan Project, Los Alamos has created and applied
advanced science and technology to solve critical chal-
lenges in national defense and civilian research. Los Alamos
researchers are developing technologies that defend the
nation against a number of international threats, such as

« the proliferation of nuclear weapons and offshoots

like dirty bombs;

o chemical and biological agents;

o information terrorism and computer infiltration; and

« attacks on critical infrastructure.

Among our major technology transfer projects related
to the ongoing effort to reduce national and global secu-
rity threats are our collaborative projects with Canberra
Albuquerque, a regional branch of international nuclear
measurement device manufacturer Canberra, and our
license agreement and cooperative work with San Diego-

based Decision Sciences Corporation.

Improving Detection of Radioactive Materials

Development and commercialization of a new genera-
tion of multiplicity shift registers—devices used to better
detect plutonium and other radioactive materials—are
now underway. Under a CRADA, Los Alamos and Can-
berra Albuquerque are developing new benchtop and
handheld devices that have the potential for use in home-

land security applications domestically and abroad. First

10

developed by the Laboratory more than 15 years ago, these
instruments count and analyze pulse streams generated by
neutron detectors to quantify radioactive materials. They
are currently used by the International Atomic Energy
Agency (IAEA) to ensure that radioactive materials are not

lost, stolen, or used for military purposes.

According to Los Alamos researcher and principal
investigator Matt Newell, the new multiplicity shift reg-
isters are needed because existing devices are nearly 10
years old and becoming incompatible with other detection
technology the IAEA uses.

“We were contacted by people who use the current tech-
nology, asking us to do some new development,” Newell
said. “Many of the parts used to make the current shift
registers are obsolete or becoming obsolete.”

The Laboratory and Canberra expect testing and
commercialization to take approximately two years, after
which Canberra Albuquerque will manufacture the instru-

ments at its Albuquerque (N.M.) facilities.

“Our collaboration with Los Alamos National Labora-
tory is vital to Canberra’s work extending the boundar-
ies of neutron-counting technology,” said Dr. Markku
Koskelo, Vice President of Special Projects for Canberra.
“Together we have built a roadmap for the next generation

of shift registers.”

The Laboratory and Canberra Albuquerque are jointly
developing new, handheld, multiplicity shift registers to
detect radioactive materials to meet IAEA standards.

Los Alamos National Laboratory



Gathering Knowledge Through Cosmic Rays

Decision Sciences Corporation (DSC), based in San
Diego, Calif., and Los Alamos scientists are investigating
the use of Laboratory-developed muon tomography tech-
nology for detecting and identifying high-density, poten-
tial threat materials like uranium or plutonium. Muon
tomography uses only ambient radiation from cosmic
rays as a source for imaging high-density materials. Thus,
the technology can be used in situations in which active
radiation sources could not be used because of possible
health risks. Because materials typically used to shield
threat objects from traditional radiation detectors are also
very dense, detectors that use muon tomography cannot be

fooled by shielding or concealing the target.

The Laboratory’s scientific team developed this tech-
nology based on its experience in advanced physics and
radiography technology. DSC is a small company dedi-
cated to improving infrastructure security in the U.S. It

proposes using the muon tomography technology to detect

Los Alamos National Laboratory
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New scanning devices use muon
tomography to detect and identify threat
materials in cargo or vehicles. The
system relies on ambient radiation from
cosmic rays for imaging.

and identify potential terrorist threats in shipping contain-
ers and vehicles. Los Alamos has granted DSC an exclusive

worldwide license to commercialize muon tomography.

“This is a perfect example of the Lab’s technology-
transfer mission. Through the collaboration with Decision
Sciences, Los Alamos has taken a compelling technology
from scientific theory to practice and has found the right
partner to transform this technology into a vital commercial
product that is urgently needed in the marketplace,” said
Christopher Morris, principal inventor for muon tomogra-
phy at Los Alamos. “The Laboratory and Decision Sciences
teams have worked closely over the last two years and
achieved huge technical advances in the development of the
technology. We're pleased to see this technology reach the

marketplace through successful commercialization.”

1
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Electronics Security:

Testing the Limits of Integrated Circuits

One of the few places worldwide for chipmakers to
test the reliability of their products is at the Los Alamos
Neutron Science Center’s (LANSCE’s) Weapons Neutron
Research (WNR) Facility. Every year, between 15 and 20
electronics manufacturers perform accelerated testing of
chips and other equipment using the neutron beam pro-
duced by LANSCE'’s linear accelerator.

Behind the program is Steve Wender of the Neutron
and Nuclear Science group. “It’s a wonderful example
of the Laboratory collaborating with the private sector,”
said Wender, adding that companies first began testing at
LANSCE in the early 1990s. “Boeing was the first company
that came here to test the reliability of the circuitry in their

Boeing 777 aircraft,” he said.

Integrated circuit devices are subject to “single event
effects” (SEEs) or changes in state caused by ions or
electro-magnetic radiation striking a sensitive node in
the device, Wender explained. SEEs occur when cosmic
rays interact with the earth’s atmosphere. The resulting

showers of neutrons interfere with electronics and cause

Steve Wender aligns a beam at
WNR’s ICE House located on the
30-degree flight path of the facility.
Companies from around the world
use this resource to characterize
semiconductor components and
study various failure modes caused
by neutron radiation.

12

disruptions including what are known as single-event
upsets, latchups, transients, burnouts, or ruptures, he said.
Depending on the nature and severity of the upset, SEEs
may trigger glitches in output, changes of memory or reg-

ister, or other damage to the device or the system.

“The high-energy neutron source at LANSCE gener-
ates energies similar in shape to the atmospheric neutron
spectrum of cosmic rays but with a neutron flux a million
times higher, depending on altitude,” Wender said. “Test-
ing a chip for an hour in LANSCE’s neutron beam allows
users to predict how that chip is likely to behave in the
real world in a year. This helps manufacturers identify and
correct weaknesses in their design early on in the produc-
tion process in order to decrease the probability of SEEs

occurring at a later date,” he said.

A number of industry users tested their equipment at
LANSCE during fiscal years 2007 and 2008 through User
Facility Agreements with the Laboratory managed by the
Technology Transfer staff.

Los Alamos National Laboratory



For example, the California-based firm iRoc Technolo-
gies Corporation used LANSCE’s continuous energy
neutron source to measure neutron-induced events on the
latest complementary metal-oxide-semiconductor tech-
nologies. iRoc Technologies provides design tools and test
services to improve chip reliability and quality. Both Hon-
eywell Inc. and High Reliability Engineering & Compo-
nents Corporation tested electronics for SEEs at LANSCE’s
neutron source during the summer of 2007. Scientists from
each firm set up separate experiments to collect data at the
flight path instrument at LANSCE’s Irradiation of Chips
and Electronics (ICE) House. Honeywell International is a
diversified technology and manufacturing leader, serving
customers worldwide with aerospace products and ser-
vices; control technologies for buildings, homes and indus-
try; automotive products; turbochargers; and specialty
materials. High Reliability Engineering & Components
Corporation, headquartered in Tokyo, services Japan’s
space industry by developing and supplying high-quality,
high-reliability components for space applications.

Other firms that used the LANSCE facilities during this
period included Altera Corporation, KVA Engineering Inc.,
and Rockwell Collins Inc. All used the continuous energy
neutron source to test electronics for SEEs. Altera, based in
San Jose, Calif., designs, manufactures, and markets pro-
grammable logic devices, HardCopy structured application-
specific integrated circuit devices, pre-defined design
building blocks known as intellectual property cores, and
associated development tools. KVA Engineering is an aero-
space engineering company based in Grand Rapids, Mich.

Rockwell Collins, based in Cedar Rapids, Iowa, develops
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The half-mile long, high-intensity,
proton linear accelerator powers
LANSCE'’s many experimental
facilities including the Lujan Neu-
tron Scattering Center and the
WNR Facility.

innovative communication and aviation electronics solu-

tions for the defense and aerospace industries.

Texas Instruments Inc., involved in digital signal
processing and analog technologies, has been conducting
accelerated testing for SEEs at LANSCE since 2004. “We
come to Los Alamos about once a year,” said Rob Bau-
mann of the Dallas, Texas-based firm, and added, “The

experience keeps getting better every time.”

“For my industry, the service Los Alamos provides is
unique and essential because of the similarity of the
LANSCE spectrum to actual terrestrial cosmic rays, as well
as the ease of use: just pop it [your sample] into the beam
and you get your answers,” Baumann said. Texas Instru-
ments used the LANSCE facility in late fall 2006 and again
in fall 2007.

Wender said he is looking forward to having more
manufacturers use the LANSCE facilities as a resource.
“It’s a great opportunity for the Lab to support research in
the civilian sector,” he said, adding that his team is plan-
ning the construction of an additional flight path to allow

for more testing.
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Health Security:
Decoding Disease

While Los Alamos has long been know for its exper-
tise in nuclear physics and defense technologies, it is less
well known that we contribute to many industries and
disciplines including health. Offering our expertise and
understanding of cells and proteins, Los Alamos teamed
with universities, government agencies, and hospitals to
develop revolutionary diagnostic tools and drug discovery

processes during fiscal years 2007 and 2008.

With our roots based in understanding the effects of
radiation on the human body, a wealth of diagnostic tools
and analytical techniques have sprung from the Labora-
tory including genomic sequencing, flow cytometry, and
advanced diagnosis and detection platforms. Our scientists
are applying their basic skills in computation, modeling,
and statistics to unlock the mysteries behind fundamen-
tal building blocks to solutions for disease. For example,
Los Alamos researchers have made large contributions to
finding a cure for Acquired Immune Deficiency Syndrome
(AIDS)—a virus that has killed more than 25 million
people. Research at the Laboratory targeting the immune
response to Human Immunodeficiency Virus (HIV) and
viral mutation could, conceivably, halt the pathogen that
causes AIDS.

Although current HIV treatment hinders the infec-
tion rate and delays death, there is no HIV vaccine or
cure available for AIDS. The United Nations estimates
14 million children have been orphaned by this disease,
and 40,000 Americans will likely become infected this
year. Possibly the most dangerous disease the world has
witnessed, solving the AIDS puzzle is multi-faceted in
nature, requiring in-depth research at multiple levels of the
equation. In 2007 and 2008, Los Alamos collaborated with
a cadre of top-tier universities and public health organiza-
tions to decode mysteries regarding the genesis, evolution,

and cure for the AIDS virus.
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Los Alamos researcher Bette Korber of Theoretical Biol-
ogy and Biophysics and her university collaborators are
solving challenging problems in the area of HIV evolu-
tion and transmission and, importantly, how the human
immune system reacts to the virus. They are designing
three vaccines to target this rapidly mutating virus. Ani-
mal tests are underway with promising results, and human
trials will begin soon. These vaccines might finally deal a
lethal blow to the AIDS virus.

Thanks to Korber and her collaborators, knowledge
of the virus’s evolution and its diversity—aided by the
Lab-designed GenBank, a database of all publicly avail-
able genetic sequences of nearly all organisms and the first
pathogenic database—is impressive. Los Alamos scientists
work in a unique interdisciplinary environment that cre-
ates groundbreaking research. Our researchers used the
Lab’s world-class supercomputing facility to optimize data
that aligned HIV sequences, revealing that the virus’s evo-
lution began spreading through the human population as
far back as 1930. Further modeling ruled out controversial

theories about HIV’s origin.

With expertise in modeling the effects of antiretroviral

therapy and Hepatitis C (HCV) dynamics, Los Alamos

Los Alamos National Laboratory
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Los Alamos researcher Bette Korber received an E.O. Lawrence Award in 2004,

the Department of Energy’s highest commendation for scientific achievement,

for her basic theoretical research on HIV.

researchers worked with the University of Cincinnati
Medical Center in 2006 and 2007 to develop a model that
combines these two disparate areas and used it to analyze
data collected by the university. Internationally known for
neuroscience, cardiovascular, cancer, environmental, and
women’s health education and research, the university seeks
to understand why antiretroviral therapy, aimed at treating

HIV infection, can cause an increase in HCV viral load.

In 2007, in collaboration with Harvard Public School
of Health, Los Alamos researchers began developing pro-
tocols, methods, and software programs for the analysis
of data being analyzed by the Harvard AIDS Institute’s
Statistical and Data Analysis Center using the Laboratory’s
HIV databases. These databases are the global repository
of HIV-1 DNA and protein sequence data, as well as data
on HIV-1 drug resistance mutations. Los Alamos’ analyses
will help predict treatment failure and design new treat-
ment protocols composed of different drug combinations
less likely to facilitate the development of multiple drug

resistance mutation combinations in treated patients.

“When researchers have questions about the patterns
of evolution that have led to antiretroviral drug resistance
among HIV strains isolated from patients, we search for
suitable software for detecting and quantifying the pat-
terns,” said Brian Thomas Foley of Theoretical Biology and

Biophysics, principal investigator for the project.

The Laboratory is also working with Emory University
to understand how HIV escapes the effects of T cells, the
normal cells that tag foreign cells for destruction. The
project, which began in November 2007, is designed to
increase understanding of the role genetics play in allow-

ing HIV infection.

Los Alamos National Laboratory

The extraordinary scale of HIV variation makes it diffi-
cult to develop effective AIDS vaccines that contain a large
spectrum of highly immunogenic antigenic sequences that
provide maximal coverage for all circulating HIV variants.
In December 2007, Los Alamos began a Work for Others
agreement with Massachusetts General Hospital called
“Breadth and Functional Assessment of Toggle-Peptide-
Specific T Cell Responses.”

Preliminary testing indicates that traditional approaches
to HIV vaccine development underestimate the breadth
and magnitude of T cell immune responses, suggesting
possible peptide antagonism—a potentially important fac-
tor for vaccine design—and emphasizes the importance of
understanding toggled-peptide responses. “Vaccines must
target not only HIV regions that are targets of the natural
human protective immune responses, but they must also
allow cross-recognition between vaccine strains and circu-

lating strains of the virus,” said Korber.

15




Technology Transfer 2007-2008 Progress Report

Concept to Product

The process of solving challenging national security
problems often produces technology innovations with
commercial potential. The following stories exemplify how
Technology Transfer, responsible for readying Laboratory-
developed technology for commercialization, strives to

bring these valuable innovations to the world.

Turning Satellite Images into Useful Information

Satellite imagery data are being captured at higher qual-
ity and in greater amounts than ever before. Unfortunately,
few organizations are capable of anal