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Achievements

SECRETARY OF ENERGY AWARD
WON FOR MARS MISSION SUPPORT

Steve Homann received a Secretary of Energy
Achievement Award for his role as senior science
adviser for radiological contingency planning for
the Mars Science Laboratory Multi-Mission Radio-
isotope Thermal Generator (MMRTG) team. Steve
played a
lead role
in deploy-
ing the
MMRTG
for NASA’s
Mars Sci-
ence Labo-
ratory mis-
sion, which
launched on
November
26,2011,
successfully
delivering
the rover
Curiosity
to the red planet on August 5. Ahead of the launch
the MMRTG team deployed 30 air monitors in and
around the Kennedy Space Center to look for the
signature of plutonium-238 in the event of an emer-
gency. (Curiosity has a radioisotope thermoelectric
generator—a “nuclear battery” —that contains plu-
tonium dioxide.) The monitor data was transmitted
to NASA personnel and to Livermore’s National
Atmospheric Release Advisory Center, to generate
impact assessments in the event of an accident. The
Secretary of Energy Achievement Award is bestowed
on a group or team of employees who together ac-
complished significant achievements on behalf of
the Department of Energy. Steve and the rest of the
MMRTG team received their awards in October via
satellite broadcast as part of DOE’s 35th anniversary
celebration and Secretarial Honor Awards ceremony.

LAB WINS NATIONAL
CYBERSECURITY AWARD

LLNL won a 2012 U.S. National Cybersecurity
Innovation Award for proving that defenders can
work together to improve security by combating
advanced persistent threats through the real-time
sharing of reputation data in an operational master
block list (MBL), which is used to create filters—or
“blocks” —against cyber attacks. Multiple DOE labs
and plants actively share block information through
the MBL tool, which was developed primarily at
LLNL by a DOE team led by LLNL. The tool allows
multiple DOE sites to automatically share up-to-the
minute data on malicious websites and other cyber
threats in real time. The MBL is currently being used
by 10 agencies in DOE, and its user base is rapidly
growing. The National Cybersecurity Innovation
Awards recognize quickly scalable technologies that
can reduce cyber risk for large numbers of people.
The photo shows LLNL’s Matt Myrick with NSA
Information Assurance Director Debora Plunkett.

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under Contract DE-AC52-7TNA27344.


https://www.sans.org/press/llnl-wins-ncia.php
https://www.llnl.gov/news/aroundthelab/2012/Oct/100312_cyber.html
http://www.nasa.gov/mission_pages/msl/index.html
http://www.nasa.gov/mission_pages/msl/index.html
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AT SUPERCOMPUTER CONFERENCE, A STRONG SHOWING BY LIVERMORE
HPC, INCLUDING EDITOR’S CHOICE AWARD

The Laboratory’s high-performance computing
(HPC) made a strong showing among technical
content and awards at Supercomputing Conference
2012 (SC12), held November 10-16 in Salt Lake
City, Utah. A Best Student Paper Award was won
by former Laboratory student Stephen Olivier, two
of whose contributors were Livermore’s Bronis de
Supinski and Martin Schulz. Amanda Peters Randles,
a Ph.D. student who worked at LLNL last summer
under the DOE Computational Science Graduate
Fellowship Program, received the prestigious George
Michael Memorial HPC Fellowship Award. An all-
female student team from the University of the Pa-
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cific—formed at the Laboratory’s invitation and men-
tored by LLNL computational scientists—competed
in the conference’s Student Cluster Competition. The
Laboratory’s Michel McCoy (right in photo) was of-
ficially presented by HPCwire publisher Tom Tabor
with the Editor’s Choice Award that HPCwire gave
to Sequoia in the “top supercomputing achievement”
category of its 2012 Readers’ and Editor’s Choice
Awards. The Laboratory’s Trish Damkroger and
John Grosh, who served as communications co-chair
and communities chair, respectively, were among

the many LLNL employees who helped organize the
massive international confab.

RESEARCHER JOINS
EARLY-GALAXY SEARCH
USING COSMIC LENSES

Mark Ammons has joined a Na-
tional Academies of Science—funded
multi-institution project to use
galaxy clusters as lenses to peer
farther into the depths of space
and farther back in time than any
manmade telescope is capable of
viewing—back to the time when the
Universe’s earliest stars and galax-
ies still were forming from
the gravitational collapse of gas and
dark matter. With a $600,000 grant
from the National Science Founda-
tion, University of Arizona Profes-
sor of Astronomy Ann Zabludoff
and her team at Steward Observa-
tory, along with Livermore’s Mark
Ammons and co-principal
investigator Charles Keeton at Rut-
gers University, are working to find
and analyze “cosmic lenses”

—a lensing effect produced as light
is bent by the gravity of a massive
object in space.
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http://www.hpcwire.com/specialfeatures/2012_Annual_HPCwire_Readers_Choice_Awards.html
http://www.hpcwire.com/specialfeatures/2012_Annual_HPCwire_Readers_Choice_Awards.html
http://uanews.org/story/seeking-earliest-galaxies-cosmic-telescopes
http://sc12.supercomputing.org/
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PHYSICIST NAMED |IEEE SENIOR
MEMBER

Mark Rowland, a physicist in Global Security, has
been named a senior member of the Institute of Elec-
trical and Electronics Engineers (IEEE). Fewer than
8 percent of IEEE members attain this level. Mark
joined LLNL in 1984 and has worked in the field of
radiation detection for much of his career here. He
has led Livermore teams that developed a pair of
identification instruments —the Detective, to detect
and measure gamma rays, and the Fission Meter, to
detect and measure neutrons. These technologies,
both licensed to Tennessee-based ORTEC, assist in
meeting the challenges of inspecting cargo. In March
2011, when the tsunami-crippled Fukushima nuclear
plant started leaking radiation, four Detective instru-
ments were shipped to Japan within several days of
the incident. The instruments were moved around the
island nation and used to calibrate aerial measure-
ment systems for about two months.
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APS FELLOW ELECTED

PLS researcher Andris Dimits has been elected a
fellow of the American Physical Society (APS) upon
the recommendation of the APS Division of Plasma
Physics. Andris was recognized for his “important in-
sights and contributions to the theory and simulation
of kinetic turbulent transport in magnetized plasmas,
including the effects of self-consistent turbulence-
induced velocity shear and Coulomb collisions.”

CLIMATE SCIENTIST WINS AGU
AWARD

PLS climate scientist Stephen Klein was one of
the inaugural recipients of the American Geophysi-
cal Union (AGU) Atmospheric Sciences Section’s
Ascent Award “for elucidating the role of clouds in
climate change and the fidelity with which climate
models simulate clouds.” The award was presented at
the fall AGU meeting, held in San Francisco De-
cember 3—7. Established in 2012, the Atmospheric
Sciences Ascent Award is intended to reward ex-
ceptional mid-career scientists in the fields of the
atmospheric and climate sciences. The only criterion
for the award is that the applicant must have demon-
strated excellence in research and leadership in his or
her field.

NANOLIPOPROTEIN PARTICLE
TECHNOLOGY OPTIONED

Nzyme2HC, LLC has optioned a Laboratory tech-
nology titled “Nanolipoprotein Particles for Hydro-
gen Production for Energy Applications.” The option
provides the company an exclusive, time-limited
right to negotiate and execute a license agreement.
Nzyme2HC, LLC is a small startup formed around
LLNL technology and is based in San Clemente,
California.
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http://fallmeeting.agu.org/2012/
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LAB GETS FUNDING FOR COAL
GASIFICATION WORK

LLNL has received a two-year research grant to
study water-quality hazard mitigation strategies for
underground coal gasification (UCG) for the Depart-
ment of Interior’s Office of Surface Mining Rec-
lamation and Enforcement (OSMRE). OSMRE is
coordinating a working group of federal, state, and
tribal regulators who are developing best-practices
guidelines for granting permits for new projects. “We
believe we understand the principles of clean opera-
tion,” says Livermore’s UCG Program Leader Da-
vid Camp. “The information we develop under this
$200,000 grant will help regulators do their job of
assuring minimal environmental impacts.” The proj-
ect will be led by Joshua White, who says, “It will
allow LLNL to share our significant experience and
understanding of strategies to mitigate water quality
hazards.” According to OSMRE’s Duane Matt, UCG
Team Leader and Western Region applied science
contact, “OSMRE is very pleased to be associated
with such a laboratory like LLNL. Not only are we
able to collaborate with LLNL on the development
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of UCG guidelines for our customers . . . but we are
also able to learn more about an exciting new tech-
nology. This collaboration will serve the public by
thoroughly examining this type of technology and
helping them understand its possible uses.”

HEART SIMULATION FEATURED IN
POPULAR MECHANICS

Popular Mechanics reported LLNL’s creation of
the world’s fastest computer simulation of the human
heart on the Sequoia supercomputer using a highly
scalable code called Cardioid, which researchers
including Art Mirin, Fred Streitz, and Dave Richards
created along with IBM. Lab scientists have mod-
eled the electrical signals travelling from cell to cell,
triggering them to contract. Art et al. revealed their
results publicly for the first time on November 13 at
the SC12 conference, where the team was one of five
finalists for the Gordon Bell Prize. The figure below,
used in the Popular Mechanics story, illustrates how
Cardioid computationally divides the human heart
into numerous subdomains.

November/December 2012


http://www.popularmechanics.com/science/health/med- tech/worlds-top-supercomputer-simulates-the-human-heart-13989798#ixzz2AAWuJz4g
https://str.llnl.gov/Sep12/streitz.html
http://sc12.supercomputing.org/

Achievements

DARK-MATTER DETECTOR
LOWERED INTO POSITION—A MILE
UNDERGROUND

In November, researchers at the Large Underground
Xenon (LUX) experiment lowered the world’s most
sensitive dark matter detector into position nearly
a mile underground in a former South Dakota gold
mine that today is the Sanford Underground Research
Facility. A key component on the ultrasensitive
detector is the copper photomultiplier tube mounting
structure (shown in the photo), which was designed
and built by LLNL. Livermore researchers have been
involved in the LUX experiment since 2008. “We at
LLNL initially got involved in LUX because of the
natural technological overlap with our own non-
proliferation detector development programs,” said
Adam Bernstein, who leads Livermore’s Advanced
Detectors Group.

Groundbreaking work that set the stage for LUX
was supported by LDRD, including an early project
(07-ERD-056) and a later strategic initiative (10-SI-
015) that Adam led as principal investigator.

Science and Technology Update
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LAB’S PATHOGEN-DETECTION
TECHNOLOGY AMONG FASTEST IN
INTERNATIONAL EXERCISE

An LLNL team used the Lawrence Livermore
Microbial Detection Array (LLMDA) to successfully
identify unknown pathogens during an international
exercise this fall. In the exercise, which was hosted
by Canada and the U K., participants from the U.S.,
France, Germany, Italy, and Mexico were sent un-
identified tissue samples spiked with nucleic acids
from harmless vaccine strains of several viral patho-
gens. The purpose was to allow countries to exercise
their techniques, compare results, and establish con-
nections that could prove useful the next time a new
pandemic appears. The LLMDA, containing more
than 720,000 DNA probes capable of identifying all
sequenced viruses and bacteria, successfully detected
Rift Valley fever virus in the bovine and human
blood samples. The LLMDA was among the first
techniques to produce correct results, taking only 72
hours to do so, in contrast with the 8 to 13 days re-
quired by other techniques. Said Computation’s Tom
Slezak, “It was an excellent
forum for discussing how to
deal with unknown pathogens
and for promoting international
collaboration among expert
labs.” Since September, the
Centers for Disease Control’s
Bioterrorism Rapid Response
and Advanced Technology
Laboratory and the U.S. Army
Medical Research Institute
of Infectious Diseases have
begun a two-year evaluation of
LLMDA, working closely with
the LLNL developers. “This
should allow LLMDA to be
used on a variety of real-life
unknown samples available
to these groups, as well as for
a large set of controlled testing
to validate performance,”

Tom said.
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TWO AAAS FELLOWS NAMED

Chris Keane and
Jane Long have been
named fellows of the
American Association
for the Advancement
of Science (AAAS).
Election as a fellow
is an honor bestowed
upon AAAS mem-
bers by their peers
to recognize dis-
tinguished efforts
to advance science
or its applications.
Chris is recognized
for “distinguished technical and scientific leadership
in developing inertial confinement fusion and high-
energy-density science, and leading a robust global
science community
in this area.” He
serves as director
of the NIF User Of-
fice. Jane Long has
been recognized by
AAAS for “distin-
guished contribu-
tions to assessing
the societal impli-
cations of technol-
ogy development,
including in areas
of climate change,
geoengineering, nu-
clear waste and energy technology.” Recently retired
from LLNL, Jane is a senior contributing scientist for
the Environmental Defense Fund, visiting researcher
at UC Berkeley, consultant for geoengineering at the
Bipartisan Policy Center, and chair of the California
Council on Science and Technology’s California’s
Energy Future committee. The awards will be pre-
sented in February 2013 at the AAAS 2013 Annual
Meeting, to be held February 14—18 in Boston.
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LLNL-MACHINED OPTIC TO FLY ON
JAMES WEBB SPACE TELESCOPE

Using unique in-house capabilities, LLNL engineers
have produced a zinc selenide grism (optical dispers-
ing element) for a Canadian infrared imager and
spectrograph to be integrated onto NASA’s James
Webb Space Telescope, an infrared-optimized space
telescope that will look for the first galaxies that
formed in the early Universe. The grism was fabri-
cated on the Precision Engineering Research Lathe
(PERL), an LLNL-built diamond turning machine.
Although built in the 1980s, this R&D 100 Award-
winning system still represents the state of the art in
machining accuracy. The Canadian Space Agency
came to LLNL after unsuccessful attempts by com-
mercial vendors to fabricate this optical component.
The spectrograph will have the capability of deter-
mining the atmospheric composition of Earth-like
exoplanets. Detection of oxygen and water vapor in
those atmospheres would provide a strong indication
of the presence of life.

November/December 2012


http://www.jwst.nasa.gov/
http://www.sciencedirect.com/science/article/pii/0141635991900984
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NUCLEIC ACID DETECTOR
TECHNOLOGY LICENSED

Corporos, Inc. has optioned LLNL technology for

the point-of-care detection of nucleic acid in samples.

The option applies to the field of pathogen detection.
Corporos, Inc. is a startup located in Berwyn, Penn-
sylvania, that develops and tests point-of-care detec-
tors for use in food safety and biosecurity.

LATEST VERSION OF “FAMOUS”
ENERGY FLOWCHARTS RELEASED

LLNL released the latest versions of the energy-use
flowcharts that have gained worldwide attention for
their visually simple presentation of American energy
use. According to the new figures, wind power saw
the biggest jump between 2010 and 2011 — from 0.92
quadrillion BTU (quad) to 1.17 quads. “Wind energy

R&D 100 AWARD-WINNING TOOL
DEBUGS MILLION-PROCESS
PROGRAM ON SEQUOIA

LLNL researchers have used the Stack Trace Analy-
sis Tool (STAT)—a highly scalable, lightweight
tool —to debug a program running more than one
million processes on the IBM Blue Gene/Q-based
Sequoia supercomputer. The debugging tool is a
significant milestone in LLNL’s multiyear collabora-
tion with the University of Wisconsin, Madison, and
the University of New Mexico to ensure supercom-
puters run more efficiently. STAT, a 2011 R&D 100
Award winner, has helped both early access users
and system integrators quickly isolate a wide range
of errors, including particularly perplexing issues
that only manifested at extremely large scales of up
to 1,179,648 cores. Sequoia delivers 20 petaflops of
peak power and was ranked No. 1 on the TOP500
list in June of this year. It is currently ranked No. 2,
behind Oak Ridge
National Labora-

Net Electricity
0.0175 Imports

126

tory’s Titan.

As LLNL takes de-
livery of the Sequoia
system and works to
move it into produc-
tion, computer sci-
entists will migrate

jumped significantly because, as in previous years,
many new wind farms came online,” said A. J. Si-
mon, an LLNL energy systems analyst who develops
the flowcharts using data provided by DOE’s Energy
Information Administration. “This is the result of
sustained investment in wind power.”
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applications that
have been running
on earlier systems

to this newer archi-
tecture. Said Kim
Cupps, leader of the
High-Performance
Computing Division:
“Having a highly
effective debugging
tool that scales to the
full system is vital to the installation and

acceptance process for Sequoia. It is critical that our
development teams have a comprehensive parallel
debugging tool set as they iron out the inevitable
issues that come up with running on a new system
like Sequoia.”
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https://flowcharts.llnl.gov/
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NEUTRON-DETECTING PLASTIC
WINS AWARD

The world’s first-ever plastic capable of efficiently
distinguishing neutron radiation from gamma rays—
developed by LLNL researchers—was awarded first
place in the nuclear and radiation detection category
of Government Security News magazine’s fourth an-
nual Homeland Security Awards competition.

The award was presented at a November 29 dinner in
Washington, D.C., attended by more than 200 gov-
ernment officials and business leaders. The material
was developed by a team led by Steve Payne and
Natalia Zaitseva. With its low cost, the material could
be fashioned into huge plastic sheets for dramatically
larger surface areas than is possible with any other
neutron detector currently available. The technology
has already been licensed to Eljen Technology, a
Texas-based scintillator company.

$2.75M FROM NASA-OFFICE OF
SCIENCE HED PROGRAM

NNSA and the Office of Science have awarded
more than $14 million in research awards as part of
their Joint Program in High-Energy-Density (HED)
Laboratory Plasmas, of which six LLNL researchers
have received nearly $2.75 million for their projects.
A total of 147 project proposals were received in
response to the call. After an evaluation process that
included a rigorous peer review by outside experts,
37 projects were selected for funding, with the
awards ranging from one to three years. The LLNL
principal investigators chosen are Brian Wilson (to
study the electronic structure of warm, dense matter),
Prav Patel (fast ignition HED science), Scott Wilks
(isochoric heating of reduced-mass targets), Hye-
Sook Park (measuring magnetic fields in collisionless
shocks), Jave Kane (scaled Eagle Nebula experi-
ments on NIF), and Yuan Ping (x-ray absorption fine
structure study of electron—ion equilibration in warm
dense matter).
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ACADEMY OF SCIENCES
EARTHQUAKE SHOW SELECTED AS
FINALIST FOR NSF AWARD

The full-dome show “Earthquake: Evidence of a
Restless Planet” at the California Academy of Sci-
ences in Golden Gate Park uses 3-D earthquake
simulations and earth-structure visualizations that
were developed by Arthur Rodgers and a team of
LLNL seismologists and computer scientists (Chris-
tina Morency, Nathan Simmons, Anders Petersson,
Bjorn Sjogreen, Michael Loomis, and Rich Cook),
working with Cheryl Vanderbilt at the California
Academy of Sciences. Now this show has been
selected as a finalist in the National Science Founda-
tion’s 2012 International Science and Engineering
Visualization Challenge. There are ten finalists in the
“video” category, and the winner will be determined
by public votes.

RESEARCHERS ELECTED TO
PLASMA EDGE COMMITTEE

During the October 29-November 2 meeting of
the American Physical Society’s Division of Plasma
Physics (APS-DPP), the DOE Office of Fusion En-
ergy Sciences Edge Coordinating Committee (ECC)
elected Ilon Joseph to a two-year term as vice chair,
to be followed by a two-year term as chair beginning
in 2014. In addition, Maxim Umansky was elected
to a three-year term as a member of the ECC. The
Office of Fusion Energy Sciences created the ECC
in 2004 to identify and prioritize key edge-plasma
issues for magnetic fusion energy devices and to fa-
cilitate collaborations between national experimental
groups and international fusion programs. The ECC,
which consists of 14 members from the U.S. magnet-
ic fusion energy community, plus an ex officio Office
of Fusion Energy Sciences representative, holds two
business meetings yearly and also holds a one-day,
special-topic workshop.
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LLNL CO-SPONSORS 12TH
INTERNATIONAL WORKSHOP ON
FAST IGNITION

Pravesh Patel (PLS) co-chaired the 12th Interna-
tional Workshop on Fast Ignition of Fusion Targets in
Napa Valley, November 4-8. The workshop is held
every two years, rotating between the U.S., Europe,
and Asia. This year’s workshop was co-hosted by
LLNL and UC San Diego and attended by 85 sci-
entists, postdocs, and students working on the fast-
ignition scheme for inertial confinement fusion. The
workshop’s main topics were integrated, sub-scale,
fast-ignition coupling experiments; progress towards
developing an ignition point design based on fast
electron or ion heating; and experimental validation
of the simulations and underlying physics of relativ-
istic-intensity laser—plasma interaction. Overview
talks reported on progress of integrated experiments
at the Laboratory of Laser Energetics, the Gekko
XII facility in Japan, and the Shenguang II facility in
China. Livermore’s L. J. Perkins gave a plenary talk
on advanced ignition concepts for NIF.

LIVERMORE HPC REPRESENTED
AT COMPUTING-IN-SEISMOLOGY
CONFERENCE

Steve Bohlen, Deputy Director of the Laboratory’s
Energy and Environmental Security Program, repre-
sented LLNL at a meeting of the National Academy
of Sciences Committee on Seismology and Geody-
namics on the use of high-performance computing
(HPC) in the field of computational seismology and
geodynamics. The meeting was held November 19
in Washington, D.C., and focused on creating aware-
ness of the needs of the community in using HPC to
advance seismology and geodynamics and the poten-
tial for the community to partner with Livermore and
other DOE labs to achieve that goal.
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RAPID PCR TECHNOLOGY
OPTIONED

Livermore executed an option agreement with
Velocity Diagnostics, LLC, for an LLNL polymerase
chain reaction (PCR) technology titled “PCR Ampli-
fication under Three Minutes.” The option agreement
gives the company the right to negotiate an exclusive,
time-limited license in the fields of human diagnostic
testing, veterinary diagnostics, agriculture product
testing, and food testing. Velocity Diagnostics is a
startup located in Morristown, New Jersey, and will
be commercializing the PCR amplification technol-
ogy for use in diagnostics and product testing.

LLNL LEADS NEW INITIATIVE TO
IMPROVE LITHIUM-ION BATTERIES

A multi-institution team led by LLNL has won a
five-year, $3.7 million award from DOE’s Office
of Basic Energy Sciences and Office of Advanced
Scientific Computing Research to develop a new
methodology for performing first-principles quan-
tum mechanical simulations on an unprecedented
scale, and to use that methodology to understand key
aspects of the chemistry and dynamics of lithium-
ion batteries. A successful outcome will pave the
way for substantial advances in battery performance
and lifetime. The team, led by LLNL physicist John
Pask, brings together physicists, chemists, applied
mathematicians, and computer scientists from LLNL
and Lawrence Berkeley National Laboratory, includ-
ing two postdocs. Lithium-ion batteries have revo-
lutionized electrical storage, but progress beyond
the current state of the art has been hindered by an
incomplete understanding of the basic chemistry and
dynamics. Today, however, the combination of state-
of-the-art quantum mechanical methods, such as
LLNL’s Qbox code at LLLNL; the new “discontinuous
Galerkin” electronic structure methodology being
developed jointly at LLNL and LBNL; and the two
laboratories’ leadership-class computing facilities
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permits a fully quantum mechanical treatment of the
length and time scales required to capture essential
aspects of a lithium-ion battery, without recourse to
empirical schemes.

SCIENTIST TO SERVE ON
AMS RENEWABLE ENERGY
SUBCOMMITTEE

Atmospheric scientist Sonia Wharton has been se-
lected as one of seven new members of the American
Meteorological Society’s Renewable Energy Sub-
committee. The primary goal of the subcommittee
is to bring together the weather, climate, and energy
communities to facilitate dialog about the respec-
tive needs and responsibilities of the public, private,
and academic sectors in providing the environmen-
tal sciences data required for the increased use of
renewable energy in the nation. A secondary goal
is to encourage the education and development of
the future pool of workers to support the renewable
energy community. Sonia will serve a 3-year term on
the subcommittee.

LLNL AUTHORS DELIVER
“BEST PRESENTATION” AT
GEOTHERMAL MEETING

At the Geothermal Resources Council’s 36th An-
nual Meeting, held in Reno, Nevada, September
30—October 3, an LLNL—-Princeton University pre-
sentation titled Integrated Geothermal-CO, Storage
Reservoirs: Adaptable, Multi-Stage, Sustainable,
Energy-Recovery Strategies That Reduce Carbon
Intensity and Environmental Risk was chosen as
one of the 15 best presentations (out of 214) at the
meeting. The authors of the work were Thomas A.
Buscheck, Thomas R. Elliot (Princeton), Michael A.
Celia (Princeton), Mingjie Chen, Yue Hao, Chuanhe
Lu, and Yunwei Sun.

Science and Technology Update

LICENSEE EXHIBITS AT
CONFERENCE ON ANTI-IED
TECHNOLOGY

LLNL licensee Field Forensics was an invited
exhibitor at a three-day conference in September in
Mumbai, India, focused on state-of-the-art solutions
for countering improvised explosive devices (IEDs).
High-level speakers at the conference represented
the Indian government, U.S. Pacific Command, and
military staff from the New Zealand Defense Force,
the European Union, and the Association of South-
east Asian Nations, among others. Field Forensics
demonstrated its explosive trace detector products
based on Livermore’s ELITE technology, which the
company exclusively licensed in 2007.
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BOOK ON NANOPOROUS GOLD

Edited by A Wittstock, J Biener, J Erlebacher and M Baumer

Nanoporous Gold
From an Ancient Technology to a High-Tech Material

RSCPublishing

Jiiergen Biener and Arne Wittstock, together with
colleagues from Johns Hopkins University and Ger-
many’s Institute of Applied and Physical Chemistry,
are editors of a new book titled Nanoporous Gold:

From an Ancient Technology to High-Tech Material.

Nanoporous gold has been intensively investigated
in recent years because of its promise for numerous
applications. This book provides an up-to-date, mul-

tidisciplinary exposition of the synthesis and proper-
ties of nanoporous gold and covers both experiment
and theory. In addition to serving as co-editors,
Jiiergen and Arne co-authored the introductory chap-
ter and a chapter on surface chemistry and catalytic
properties.

NEW INSIGHT INTO LASER-INDUCED
CRYSTAL DAMAGE

Deuterated potassium dihydrogen phosphate
(DKDP) crystals are used for frequency conversion
and beam control in high-power, large-aperture laser
systems such as NIF. Exposure to high laser ener-
gies increases the materials’ localized temperature
and pressure, which can lead to irreversible material
damage. In an article published in Optics Express,
Raluca Negres and other LLNL researcher report on
studies that have provided new insights into the dy-
namics of transient changes in the optical properties
of bulk DKDP material.

Understanding the electronic and optical proper-
ties of these transient phases is important for the
fundamental understanding of material response
under extreme conditions as well as for the optimiza-
tion of current or near-future laser applications. The
research provides the basis for future studies to bet-
ter understand and control the energy deposition of
laser power in materials and the behavior of optical
materials for high-power laser systems. The figure
gives typical ratio images of intrinsic bulk damage in
DKDP, indicating how damage varies depending on
the delay time between pump and probe.

Science and Technology Update
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ION-HEATING PAPER IN PRL IS
HIGHLIGHTED ON APS SYNOPSIS

An LLNL-authored paper published in the Novem-
ber 11 edition of Physical Review Letters was cho-
sen by the editors of the American Physical Society
(APS) journals to be featured on the APS Synopsis
website. In the paper, Livermore’s Pierre Michel and
colleagues show that the interference of different
laser frequencies can mitigate some of the problems

of cross-beam transfer and strongly heat plasma ions.

In their simulations—modeled after experiments
done at NIF—beat waves adjusted in groups create
electrostatic potentials that push the ions around and
heat the plasma. The authors calculated the time evo-
lution of the ion-velocity distribution and its effect
on cross-beam transfer. They find that the energy is
redistributed very quickly and that saturation effects
cause the cross-beam transfer to stabilize within
nanoseconds. The analysis suggests that with proper
control of the beat waves, input-laser energy losses
could be reduced and the plasma more efficiently
heated to temperatures up to 45 million kelvin. The
figure shows (left) the upper half of a NIF hohlraum,
where 96 of the 192 NIF laser beams, grouped in 24
quadruplets, overlap to produce 276 possible indi-
vidual pairs. Each pair of quads drives a beat wave,
represented on the right (green arrows).

NEW FRAMEWORK TO INTERPRET
FORCE SPECTROSCOPY

In a paper published in Proceedings of the National
Academy of Sciences, Alex Noy, former LLNL re-
searcher Jim De Yoreo (now at LBNL), and a Sandia
colleague show that a model involving only a single
energy barrier can explain the observed force-spec-
troscopy systematics of dynamic force spectroscopy,
which allows researchers to characterize the micro-
scopic basis of inter- and intra-molecular bonding in
a simple experiment. Their new model considers two
fundamental regimes of bond rupture: a near-equilib-
rium regime, produced either by bond reforming in
the case of a single bond or by asynchronous rupture
of multiple individual bonds, and a kinetic regime
produced by fast, non-equilibrium bond rupture. Data
from 10 different molecular systems show that the
new interpretation provides a comprehensive descrip-
tion of force spectra for a diverse suite of bonds over
experimentally relevant loading rates and eliminates
the inconsistencies present in previous explanations.
Furthermore, the approach allows determination of
the equilibrium free energy of a bond, which means
that the single-molecule binding free energies for a
vast number of bonds, as already measured by previ-
ous force-spectroscopy measurements, can now
be utilized.
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PAPER IN PRL ON ENERGY
DISTRIBUTION OF FAST ELECTRONS
FOR FAST IGNITION

In the November 8 edition of Physical Review Let-
ters, physicists Andreas Kemp and Laurent Divol
report on the physics of the interactions between
petawatt laser pulses of a few picoseconds duration
with overdense plasma. Using the results of two- and
three-dimensional kinetic particle simulations, the
authors show how nonlinear saturation of laser-driv-
en density perturbations at the target surface causes
recurrent emissions of plasma, which stabilize the
surface and cause absorption of the laser energy to
remain high. These dynamics lead to the accelera-
tion of three distinct groups of electrons up to ener-
gies many times the laser’s ponderomotive potential.
The resulting energy distribution and divergence
of the laser-generated electron beam has important
implications for applications such as the fast-ignition
approach to inertial confinement fusion. The figure
shows a relativistic petawatt laser pulse interacting
with overdense plasma at 1 ps (a) and 4 ps (b), with
energy flux density along z (in red) showing continu-
ously high conversion from the laser into a relativis-
tic electron beam.

POSSIBLE PATH TO TABLETOP
EXPERIMENTS ON DYNAMIC
COMPRESSION

A Lab team including Michael Armstrong and
Jonathan Crowhurst, along with a collaborator at
the Carnegie Institution of Washington’s Geophysi-
cal Laboratory, recently published a conceptual
article on the prospects for achieving high dynamic
compression with low energy in Applied Physics
Letters. The study establishes a lower bound to the
reduction of length, time, and energy scales in dy-
namic compression experiments, and shows that in
materials with picosecond equilibration times, some
types of experiments may be possible with orders-
of-magnitude less drive energy than currently used.
Simulations performed by the team under an LDRD-
funded project show that the compression energy for
geometrically similar experiments varies as the third
power of the time scale of compression. In many cas
es, dynamic compression experiments require large-
scale laser systems to obtain extreme conditions in
materials, and so reducing the energy required to a
scale achievable by tabletop laser systems would en-
able substantially higher throughput, as well as more
extreme conditions for a given drive energy.
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SIGNAL OF HUMAN-CAUSED
CLIMATE CHANGE DETECTED IN
THE NOISE

Atmospheric scientist Benjamin Santer is lead
author of a paper published in Proceedings of the
National Academy of Sciences describing a 17-orga-
nization team’s comparison of 20 different computer
models to satellite observations, which concludes that
tropospheric and stratospheric temperature changes
are clearly related to human activities. The new
climate model simulations analyzed by the team will
form the scientific backbone of the upcoming 5th as-
sessment of the Intergovernmental Panel on Climate
Change, due in 2014. Both satellite observations
and simulations show the lower stratosphere cooled
markedly over the past 33 years, primarily as a re-

sponse to the human-caused depletion of stratospher-
ic ozone. The observations and model simulations
also show a common pattern of large-scale warming
of the lower troposphere, with the greatest warm-
ing over the Arctic and muted warming over Ant-
arctica. Tropospheric warming is mainly driven by
human-caused increases in well-mixed greenhouse
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gases. “It’s very unlikely that purely natural causes
can explain these distinctive patterns of temperature
change,” said Ben. The figure is a screen capture of
an animation depicting atmospheric temperature
change in different atmospheric layers over a 32-year
period (1979-2011) as simulated with a model (left)
and based on satellite observations (right).

EVALUATION OF HISTORICAL
BERYLLIUM ABUNDANCE PUBLISHED

Lab researchers Mark Sutton, Richard Bibby, Gary
Eppich, Steven Lee, Rachel Lindvall, Kent Wilson,
and Brad Esser have published, in Science of the
Total Environment, an evaluation of historical beryl-
lium abundance in soils, airborne particulates, and
LLNL facilities. LLNL soils and
airborne particulates have been
collected and analyzed for haz-
ardous and radioactive contami-
nation for more than 30 years.
This new study compared his-
torical data with multi-element
analyses of archived samples and
recently collected facility carpet
dust. Using the ratio of beryllium
to correlated elements allows the
discrimination of natural ver-
sus process-induced beryllium
in the workplace. Beryllium in
soils at the main LLNL site is
typical both with respect to its
concentration and its correlation
to other metals relative to local
and US soils. Soil at the Lab’s
Site 300 contains a higher level
of beryllium, likely due to the
difference in soil type. Analysis
of historical air filters shows that LLNL’s beryllium
work has had negligible impact on the beryllium
content of airborne particulates at both the main site
and at Site 300. The study’s authors recommend that
other beryllium-handling facilities use multi-element
analysis and multiple elemental marker ratios to
supplement current beryllium surveillance activities.
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IN OCEAN SALINITY, HUMAN
FINGERPRINT IN CLIMATE CHANGE

According to a new study by researchers at LLNL
and Scripps Institution of Oceanography, changes
in ocean salinity over the second half of the 20th

century are
consistent with
changes driven
by human
activities and
are inconsistent
with natural
climate varia-
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century show an intensification of existing patterns.
These suggest that salty ocean regions have experi-
enced even more evaporation, becoming saltier, and
relatively fresh regions have becoming even more
diluted with precipitation because of global changes
in precipitation and evaporation. This study, say its
authors, provides an independent check of the effects

SCIENCE PAPER CONFIRMS
METALLIC LIQUID STATE OF
MAGNESIUM OXIDE

Until now, researchers have struggled to reach the
pressures and temperatures needed to validate predic-
tions of how magnesium oxide (MgQO) behaves in
planetary interiors. In a paper published in Science, a
team of researchers from LLNL, the Carnegie Institu-
tion of Washington, and UC Berkeley report on laser-
driven shock-compression experiments on MgO in
which they used the Lab’s Jupiter Laser Facility and
the Omega Laser Facility at the University of Roch-
ester to generate pressures exceeding 1.4 TPa and
temperatures of about 50,000 K. They confirmed that
MgO transforms into a metallic liquid at 0.65 TPa
and 14,000 K. This finding has major ramifications
for understanding how planetary magnetic fields
are generated, such as whether a large rocky planet
lacking molten iron inside it might still have enough
metallic molten MgO to generate a magnetic field,
which protects against harmful radiation and helps
retain an atmosphere, both of which make a planet
more conducive to life. Lead author and Carnegie In-
stitution researcher Stewart McWilliams, who did his
Ph.D. thesis research at LLNL, says, “Our findings
blur the line between traditional definitions of mantle
and core material and provide a path for understand-
ing how young or hot planets can generate and
sustain magnetic fields.” The figure is a schematic of
the laser-shock experiments, showing the drive laser
impinging on an aluminum (Al) buffer plate to which
the MgO sample is attached.

of climate change on the global water cycle
using completely different instruments and
techniques than with land-based rainfall
measurements. Studies of rainfall changes
over land are harder to place in context of
climate change because of the episodic na-
ture of storms, which bring rainfall to land
areas, and changes to the observing net-
work over the years. “Salinity in the ocean
averages out all that variability,” said lead
author David Pierce, of Scripts.
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FIRST-EVER DETERMINATION OF
PROTEIN STRUCTURE WITH
X-RAY LASER

An international team of researchers, including
LLNL physicist Matthias Frank and postdoc Mark
Hunter, have for the first time used an ultra-intense
x-ray laser to determine the previously unknown
atomic-scale structure of a protein. The work was
reported in the online edition of Science, which
also featured the story as a News Flash. The team

the Linac Coherent Light Source, followed by “stack-
ing” of the resultant diffraction data—in this case,
from 178,875 individual nanocrystals. The achieve-
ment also demonstrates that the approach can provide
otherwise unobtainable biomolecular information,
potentially ushering in a new era of protein crystal-
lography. Livermore researchers —whose participa-
tion in the research is supported by the LDRD Pro-
gram—include the development of the nanoparticle
injectors, setting up laser pump probe experiments,
sample preparation, damage modeling, and data ac-
quisition at the LCLS. The figure

propeptide
carbohydrate |

i

enzyme
carbohydrate

determined the structure of an enzyme key to the
survival of the single-celled parasite, Trypanosoma
brucei, responsible for African sleeping sickness, a
disease that kills 30,000 people each year. This new
structural information should help guide the search
for drugs that act like the propeptide, tying up the
enzyme and killing the parasite. To determine the
structure of the precursor form of the protein—which
does not form crystals large enough for traditional x-
ray diffraction—submicron nanocrystals produced by
the parasite were analyzed by the “diffraction before
destruction” technique, in which individual nanocrys-
tals are passed, one by one, through the x-ray beam at
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propeptide )

shows the quality of the electron
density (blue) in the calculated
structure.

NEW TECHNIQUE
YIELDS POWERFUL—
AND STABLE—
EXPLOSIVE

Philip Pagoria and colleagues
from LLNL and the University
of Michigan describe, in Crystal
Growth & Design, how a tech-
nique for engineering medicines
and other materials —cocrystalli-
zation—has yielded an improved
explosive. Cocrystallization
involves combining two materi-
als into a new crystal architecture
with the goal of producing an
improved material. The team has cocrystallized a
standard military explosive, HMX, with a powerful
explosive called CL-20, which by itself is too prone
to accidental detonation for military use. Mixing the
two, however, produced a new explosive with a blast
wave that would travel almost 225 miles per hour
faster than that of the purest form of HMX, mean-
ing a much more powerful blast. Moreover, the new
explosive was as stable and resistant to accidental
detonation as HMX. The authors suggest that it has
the potential to replace HMX as the new state of the
art in military explosives.
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