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Michael Pettes uses an FEI Titan aberrationcorrected microscope in the Electron Microscopy
Lab. This scope allows the user to load samples
that are several millimeters thick, enabling
Pettes to develop in situ measurement schemes
for wire-bonded materials and devices.
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New method extracts
pinning lengths in
disordered materials
Celebrating service

Michael Pettes
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Taking the temperature on
innovative nanomaterials applications

“

By Katharine Coggeshall

I have the opportunity to
collaborate with the top
people in the world here,
which advances the impact
of my work as I move to a
higher level of science in
my career.

For Michael Pettes, accepting a job at Los Alamos National
Laboratory was a dream come true, offering him the prospect of being like a student again. “I feel like I’ve moved up
to the Major League—learning from the best scientists while
creating new techniques and discoveries,” he said. Notably,
Pettes has received a 2019 Laboratory Directed Research
and Development program Early Career Research award for
his work to determine the role of strain on electronic transport in two-dimensional materials.

“

Prior to joining the Center for Integrated Nanotechnologies
(MPA-CINT) this summer, Pettes was an assistant professor at the University of Connecticut where he had been
a recipient of a prestigious National Science Foundation
CAREER award reserved for early-career scientists and
continued on page 4
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From Mike’s desk . . .
For those of you who I haven’t yet met, let me introduce myself. I am Mike Rabin and I am
excited to be the new director of the National High Magnetic Field Laboratory-Pulsed Field
Facility here at Los Alamos.
While I am new to MPA Division, I am not new to the Lab, having been a staff member in
ISR Division for 15 years. Most recently I was a senior project leader there, with responsibility for LANL Agile Space and CubeSat projects. My primary scientific area has been
the development and application of ultra-low-temperature detectors, and I helped start
and grow this Lab capability. Over the years my work has also enabled me to engage with
sponsors and colleagues here and abroad.

“

That experience has shown me that a few key elements are at play in every proposal season. Knowing those elements, understanding them, and planning for them are essential to
a successful transition from “proposal coalition” to “execution team.”

The transition from coalition
to team is an essential
part of project leadership,
and the earlier it starts the
better off your project
will be.

As January is the traditional beginning of proposal season, now is a good time to look at
why this is and how we can work together for project success.
The start of proposal season results from a simple working backward from the nominal
budget cycle for the government. For a project to start on October 1, program-level decisions in Washington, D.C., have to go through an approval process in August, strategic
decisions must be made on individual proposals in July, peer review must be completed
in June, and all proposal due dates must come before that in the spring. Though we are
seeing the effects of the partial government shutdown right now, the vast majority of D.C.
offices—whether focused on basic research, mission science, or defense technology—
are still working on this calendar. The same tempo and timetable apply in the main to our
own LDRD program. So, January is often the time when proposal coalitions start to come
together.

“

Now, knowing this calendar and doing a little thinking ahead, everyone with a good idea
for an interdisciplinary, large, or complex project would be well served to have gotten
things together better in the fall. Don’t worry today if that’s not you, just mark your October
calendar with “start proposal ideas” and “contact colleagues.”
Proposal coalitions form based on networks among technical personnel, sometimes with
encouragement from program offices or management suggesting where expertise can
be found, and often based on informal connections among scientist and engineers with
common ambitions and varying domains of knowledge. They also adjust in this formation
time based on expectations of funding offices, the nature of the scientific challenges, and
budgetary forces. There is a component of ambition and self-interest involved. No surprise
there—and these have to be moderated so that a coalition can become a team.
A coalition is a temporary combination of distinct groups each with differing outlook and
goals. In contrast, a team has a common outlook and shared goals. Making this transition
real is crucial for success. If at the proposal stage you have only a loose coalition, reviewers and program managers will be able to tell. When you go to start the project in earnest,
a principal investigator whose vision is not fully shared by a larger team will have make-up
work to do. The transition from coalition to team is an essential part of project leadership,
and the earlier it starts the better off your project will be.
National High Magnetic Field Laboratory-Pulsed Field Facility Director Michael Rabin
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From Andrew’s desk . . .
In this note, I want to talk about the importance of maintaining stability during a period of
change and discuss the potential beneficial opportunity change can provide.

“

Director Mason has already
indicated his willingness
to engage directly with the
staff through a variety of
mechanisms, including a
blog that he intends to read
and respond to regularly.

All of us have just experienced a big change at Los Alamos National Laboratory that
moved us from one contractor to another. This change was significant for the Laboratory
and resulted in a new senior management team. But, while we have a new senior management team, many of us in MPA Division have worked with our new line management of
Toni Taylor and John Sarrao for many years, which helps lessen any uncertainty that could
have been caused by the transition. In fact, not much has changed for most of us at this
point. We still have the same division and group leader management in MPA, most of us
still have the same positions at the Laboratory that we had under the old contractor, and
we still work under the same policies/procedures in place prior to the transition. So, while
there has been a significant transition, most things that affect our day-to-day lives at the
Laboratory have remained the same, which provides us with a lot of stability for now.
However, I think we can expect some changes to occur over the next couple of years as
the new senior management team evaluates our organization and looks to make positive
improvements in how we do business at the Lab. Director Mason has already indicated his
willingness to engage directly with the staff through a variety of mechanisms, including a
blog that he intends to read and respond to regularly. I think this is just one venue for us to
make positive and actionable suggestions to senior managers that can help improve our
work environment at Los Alamos National Laboratory.

“

While I have a few things on my list that I would like to communicate, they may not be the
same things on your list. Therefore, I would like to challenge all of our staff to think about
the specific things, big and small, that would help make our work environment better and
then communicate directly your thoughts to your manager or division leader. You can
certainly post your comments on the Director’s blog, but having your specific thoughts
pushed from the group or division management level up to our senior managers may also
be helpful. So, I am optimistic that there is now an opportunity for us to make suggestions
that will be discussed and evaluated prior to implementation of new changes that are sure
to come over the next few years. Hopefully, your constructive suggestions can be a part
of the discussion to make Los Alamos National Laboratory an even better place to work in
the future.
Materials Synthesis and Integrated Devices
Group Leader Andrew Dattelbaum

Los Alamos National Laboratory

|

MPA Materials Matter |

Newsletter of the Materials Physics and Applications Division

4
Pettes cont.

was recommended to apply for early tenure by the tenure
committee.

get this combination of great basic science and direct impact
on the nation’s security anywhere else.”

Collaborating with colleagues and using the wide-ranging
tools and facilities available at Los Alamos and Sandia national laboratories, Pettes studies the thermal and electrical
properties of nanomaterials with the ultimate goal of advancing the nation’s energy security.

“We are extremely happy that we could attract Michael to
join CINT as he brings new capabilities and ideas to the
center that will help to expand our offerings as a Basic Energy Sciences user facility and at the same time support the
Laboratory’s mission,” said CINT Director Andreas Roelofs.
“Besides his technical expertise, we also appreciate his enthusiasm to collaborate and work across boundaries, which
makes him the perfect fit for our team.”

At these state-of-the-art facilities he studies the thermal and
electrical properties of nanomaterials, and at the intersection of these fields he is developing a new subfield: straincoupled transport engineering. Such research will allow the
identification of the effects of strain on electrical and thermal
transport in nanomaterial systems with different structural
characteristics. The ultimate aim is to allow researchers to
“dial in” desired properties during a material’s synthesis and
thus fabricate electronic devices with specific functionality.
Pettes said he views the Laboratory as being essential to
his research. “I have the opportunity to collaborate with the
top people in the world here, which advances the impact of
my work as I move to a higher level of science in my career,”
said Pettes, who has a Ph.D. in mechanical engineering
from the University of Texas at Austin.
“Being able to apply my expertise to the nuclear deterrence
mission is a big bonus,” said the United States Marine Corps
veteran who served in Operation Iraqi Freedom. “You can’t

Always on the lookout for ways to further his nanoscience
research, Pettes is collaborating with Yongqiang Wang
(Materials Science in Radiation and Dynamics Extremes,
MST-8) to use the capabilities of the Lab’s Ion Beam Materials Laboratory to better understand the isotopic make-up
of a two-dimensional material and characterize the relationship of the different isotopes within these atom-thick
sheets of material. (Please see Michael Pettes’s favorite
experiment, below.)
He is also working with colleagues in the Lab’s Electron
Microscopy Laboratory to integrate four-dimensional scanning transmission electron microscopy with his thermometry platforms for in situ transmission electron microscopy.
The results would test advanced theories of non-diffusive
thermal transport and transport across interfaces.

Michael Pettes’s favorite experiment
What: Performing Rutherford backscattering detection of a two-dimensional material’s isotopic make-up.
Why: To determine isotopic concentrations and stoichiometry in reaction products in order to validate the hypothesis
and compare results with the source composition.
When: Current and ongoing
Where: Ion Beam Materials Laboratory at Los Alamos
Who: Michael Pettes and Yongqiang Wang (Los Alamos National Laboratory)
How: Heavy-element bombardment (silicon and alpha particles) at high energy up to 17.4 MeV.
The “a-ha” moment: When the simulation results indicated that experiments should be able to resolve each isotope
as a separate peak in the spectrum for films as thin as 3–6 atoms. The initial experiment also revealed stoichiometry to
around 1% accuracy, an added bonus that superseded our x-ray photoelectron spectroscopy measurements.

Los Alamos National Laboratory
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MPA staff in the news

Hou-Tong Chen serves as terahertz sensing
subcommittee chair at OSA Advanced
Photonics Congress
Hou-Tong Chen (Center for
Integrated Nanotechnologies,
MPA-CINT) was subcommittee
chair for the THz sensing session at the annual OSA
Advanced Photonics Congress,
held recently in Zurich.
The THz sensing session, part
of the Optical Sensors topical
meeting, addressed challenges in THz sensors from source
and detection technologies,
sensor configurations, and processing approaches to applications. Prominent experts in
Hou-Tong Chen
the field presented on topics
including THz microfluid chips,
metasurfaces for imaging and sensing as well as polarization conversion and beam focusing, field enhancement in
nanoantennas, and high-intensity field and strong light–
matter interactions.
Chen, who has a Ph.D. in physics from Rensselaer Polytechnic Institute, is a fellow of the OSA and the American
Physical Society. At Los Alamos, he performs metamaterials
research as part of CINT’s nanophotonics and optical nanomaterials science thrust.
THz sensing subcommittee members were Enrique Castro
Camus (Centro de Investigaciones en Optica, Mexico), Marco Rahm (University of Kaiserslautern, Germany), Giacomo
Scalari (ETH Zürich, Switzerland), and Yan Zhang (Capital
Normal University, China).
The Optical Sensors topical meeting focused on the R&D
applications of optical sensors and their potential in national
defense and commercial markets. The OSA Advanced
Photonics Congress includes eight topical meetings addressing all aspects of photonic device R&D and the use
of such devices in networks. The Optical Society’s mission
is to promote the generation, application, and archiving of
knowledge in optics and photonics and to disseminate this
knowledge worldwide.
Technical contact: Hou-Tong Chen

Yuxiang Chen

Kannan Ramaiyan

Yuxiang Chen and Kannan Ramaiyan
named Entrepreneurial Fellows
Yuxiang Chen and Kannan Ramaiyan have been selected
as Laboratory Entrepreneurial Fellows.
The six-month fellowship program—a joint initiative of the
University of California and Los Alamos, now in its second
year—is designed to help early career scientists consider
their technologies from a commercial perspective and bring
the technology to the marketplace faster. The Lab selected
the fellows based on the potential for their projects to have
both scientific and commercial impact. They receive six
months of targeted training and mentoring from experienced
investment mentors, as well as funding to pursue market
exploration and technology application.
Chen (Center for Integrated Nanotechnologies, MPA-CINT)
was recognized for his work on affordable and rapid testing for food safety in any environment. Los Alamos’s R&D
100 nanocluster beacon technology is behind a new type of
portable smart sensors used to detect DNA targets, including pathogens. This new type of DNA detection technology
offers significant improvements to existing solutions used
to detect foodborne pathogens as it requires fewer steps
and less time and expertise to use its testing process. The
sensors can be packaged as a self-contained test kit and
executed in a restaurant, home, or wherever a potential
customer prefers. This technology has been tested successfully on six diseases in the laboratory environment. As
requirements for food safety testing expand due to the recent implementation of the Modernization Act Produce Rule,
applications are being explored for use at local restaurants
and restaurant chains, farms, farmers’ markets and produce
distribution companies.

continued on next page
Los Alamos National Laboratory

|

MPA Materials Matter |

Newsletter of the Materials Physics and Applications Division

6
MPA staff cont.

Ramaiyan (Materials Synthesis and Integrated Devices,
MPA-11) was selected for his work on sensor platforms for
reliable gas monitoring in demanding environments. Los
Alamos has developed an affordable, low-power sensor array
capable of simultaneously detecting up to three types of gas
mixtures in challenging monitoring environments that demand
accurate measurements, long-term reliability, and minimal
maintenance of the sensors. This durable and sensitive sensor platform continually measures the levels of multiple target
gases, such as a combination of ammonia and hydrocarbons,
and provides real-time measurements of each gas. Applications and market opportunities are being explored in markets
where users are seeking sophisticated, wireless sensor
platforms such as in gas and storage transportation, research
laboratories, and city environmental monitoring.
Two other entrepreneurs came from Inorganic Isotope and
Actinide Chemistry (C-IIAC). Ross Beattie was selected for
work on high-value rare earth metals recovery and refinement. Laura Lilley was selected for her work on ridding
pipelines of biofouling with nuclear antibiotics.

Stacy Copp named Lab’s Hoffman Distinguished
Postdoctoral Fellow; receives L’Oréal USA For
Women in Science fellowship
Stacy Copp (Center for Integrated Nanotechnologies,
MPA-CINT) was named Los
Alamos National Laboratory’s
Darleane Christian Hoffman
Distinguished Postdoctoral
Fellow. She is also the
recipient of a L’Oréal USA
For Women in Science fellowship.

Copp completed her Ph.D. and master’s degrees in physics
at the University of California, Santa Barbara. Her doctoral
thesis focused on optical properties and nanoscale arrangement of DNA-stabilized silver clusters. She was an
undergraduate intern at the Center for Integrated Nanotechnologies for two summers and joined the Lab as a
Director’s Postdoctoral Fellow in January 2017. She is also
the recipient of a University of California President’s Postdoctoral Fellowship.
Copp’s research lies at the intersection of soft matter and
photonics. Inspired by the elegant, complex systems that
biology has evolved to manipulate light, she studies how soft
materials can organize and enhance the function of photonic
nanomaterials. Her recent work focuses on the ways
biomimetic polymer membranes arrange light-active
nanoparticles and molecules. She is studying self-assembly
in composite mixtures of polymers, nanoparticles, and
molecules, with the goal of understanding how individual
ingredients can be programmed to drive the assembly of
novel photonic materials.
CINT is a DOE Office of Basic Energy Sciences user facility
jointly operated by Sandia National Laboratories and Los
Alamos National Laboratory.
Technical contact: Stacy Copp

Jordan Evans receives
Seaborg Postdoctoral Fellowship

The Hoffman appointment,
named for the first woman to
lead a scientific division at Los
Alamos, recognizes, encourages, and rewards outstanding scientific and engineering
contributions by women.

Stacy Copp

The annual L’Oréal USA For Women in Science fellowship
program, administered by the American Association for the
Advancement of Science (AAAS), recognizes five women
postdoctoral scientists for their contributions in science,
technology, engineering, and math fields and their commitment to being role models for younger generations. The
program has awarded 70 scientists more than $3.5 million
in grants over the last 15 years. To be eligible, applicants
must have received their Ph.D. before February 2017 and
be actively researching within life, physical, or material sciLos Alamos National Laboratory

ences; engineering; technology; computer science; mathematics; immunology; chemistry; earth science; or medical
research. Copp is the first Los Alamos researcher to hold
the L’Oréal fellowship.
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Jordan Evans (National High
Magnetic Field LaboratoryPulsed Field Facility, NHMFLPFF) received a 2018 Seaborg
Postdoctoral Fellowship based
on the technical merit and the
strategic importance of his
proposed research project in
actinide science.
In “Thermodynamic and Dynamic Elastic Properties of UO2+x,”
Evans proposes to produce
highly accurate measurements
of UO2 and UO2+x elastic constants and sound attenuation
Jordan Evans
as a function of temperature.
This will help explain the
coupling of magnetism and lattice vibrations and the way discontinued on next page
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order influences these properties. Evans and his colleagues
will also develop resonant ultrasound spectroscopy capabilities under large DC magnetic fields to help create measuring techniques for plutonium under magnetic fields.
Evans, who received his Ph.D. in 2017 from Texas A&M
University in materials science and engineering, joined
Los Alamos as a postdoctoral researcher in June. He was
nominated by his mentor, Boris Maiorov (NHMFL-PFF).
Eloisa Zepeda-Alarcon (Materials Science in Radiation and Dynamics Extremes, MST-8) and Miguel Santiago Cordoba (Engineered Materials, MST-7) were also
granted Seaborg fellowships.
The Los Alamos branch of the Glenn T. Seaborg Institute
serves as a national center for educating and training
students, visiting scientists, and faculty in transactinium
science. Its research programs investigate properties of the
lighter actinide elements as fuels for energy and as nuclear
weapons. Support for Seaborg Postdoctoral Fellowships
comes from the Laboratory Directed Research and Development program, the Principal Associate Directorate for Global
Security, and the Science Campaigns in the Principal Associate Directorate for Weapons Programs.
Technical contact: Jordan Evans

Jennifer Hollingsworth named 2018 APS Fellow
Jennifer Hollingsworth (Center for Integrated Nanotechnologies, MPA-CINT) has been named a 2018 American
Physical Society (APS) Fellow. She was nominated for “the
discovery and development of non-blinking giant quantum
dots (gQDs), spanning pioneering contributions to materials
chemistry, the photophysics of excited-state processes in
nanomaterials and applications in optoelectronics.” She
was nominated by the APS Division of Material Physics.
Hollingsworth has 100 publications, of which more than 35
are about gQD research. Those 35 articles have led to more
than 3,200 citations. Her initial work on the topic led to a
U.S. patent for the QD structure and its resulting photophysical properties. The implications of novel gQD performance
behavior have been demonstrated for a range of applications from solid-state lighting to 3D single-molecule tracking
in live cells and nanoscale thermometry. Thanks to the CINT
user program, Hollingsworth’s uniquely photostable quantum emitters are enabling the work of materials physicists
around the world.
Hollingsworth received the LANL Fellows Prize for Research
in 2013 and became a Laboratory Fellow in 2016. Her work
supports the Lab’s Energy Security mission and the Materials for the Future science pillar by tailoring materials to
perform in ways beyond their basic properties, enabling controlled functionality. DOE Basic Energy Sciences program
and DOE Office of Energy Efficiency and Renewable Energy
Los Alamos National Laboratory
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funded gQD development and
applications, respectively.
Also named APS Fellows from
Los Alamos this year were
Brian Albright (XTD Primary
Physics, XTD-PRI), Brian J.
Jensen (Shock and Detonation
Physics, M-9), and Brian Kendrick (Physics and Chemistry
of Materials, T-1).
The APS is a non-profit membership organization working
to advance and disseminate
the knowledge of physics
Jennifer Hollingsworth
through its research journals, scientific meetings, and
education, outreach, advocacy and international activities.
APS represents more than 53,000 members, including
physicists in academia, national laboratories and industry
around the world.
Technical contact: Jennifer Hollingsworth

Sincheng Huang wins outstanding poster award
at Lab’s 2018 Student Symposium
Sincheng Huang (Materials Synthesis and Integrated Devices, MPA-11) received an outstanding poster award in the
materials science category at the Laboratory’s 18th Annual
Student Symposium.
For his research on “Automated ultrasound data acquisition and analysis,” Huang used the programming software
LabView to develop an application that controls certain
fieldable, low-profile instruments that are critical to MPA-11’s
Acoustics Lab. He then proved that this automated, ultrasound data acquisition and analysis application was able to
accurately determine the sound speed of a liquid medium.
Huang tested his application using the TiePie Handyscope
HS5, a device used by Acoustics Lab researchers to make
field measurements. The test was done with two different
waveforms: a wavelet with a Gaussian shaped frequency
content and a “chirp” that increased in frequency over the
signal’s duration. When Huang’s application was applied to
the Handyscope, it measured sound speeds within 1% of
accepted literature values, which makes it especially useful
for accurately determining the concentration of solutions.
Huang, an undergraduate student researcher attending the
University of California, San Diego, is mentored by Cristian Pantea (MPA-11). His work, which supports the Lab’s
Energy Security mission and its Materials for the Future
continued on next page
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science pillar, was funded by the Safeguards Technology
Development office (NA-241), which is part of the Office of
Nonproliferation and International Security. It was performed
at the MPA Acoustics Lab, which for 25 years has enabled
the development of novel sensors and techniques with applications in industry and U.S. government.

proceedings, and book chapters. He is a member of the
advisory board of the National Nanotechnology Coordinated
Infrastructure and a member of the International Advisory
Board for the Centre for Doctoral Training in Science and
Applications of Graphene and Related Nanomaterials at the
University of Manchester, U.K.

His poster was one of almost 170 presented at the symposium, which allows LANL students to publicize their research
and to network and make professional contacts. The event
was organized by the National Security Education Center
Student Programs Office and held at the J. Robert Oppenheimer Research Library.

SSURF is a non-profit organization that advances awareness of user facility research. It was incorporated in 2016 to
provide a consolidated voice for those who use, support, or
are interested in research conducted at the 27 national user
facilities, which include light sources, nanocenters, computing facilities, and more.

Technical contact: Sincheng Huang

SSURF’s activities include a project to bring Congressional
staff members to user facilities and efforts to centralize core
training for DOE Office of Science user facilities.

Andreas Roelofs elected to board
of Society for Science at User Research Facilities
Center for Integrated Nanotechnologies Director Andreas Roelofs was elected to the board
of directors for the Society
for Science at User Research
Facilities (SSURF). He was
chosen for the two-year, renewable term by current SSURF
members.

Greg Swift named
2018 AAAS Fellow
Greg Swift (Condensed Matter
and Magnet Science, MPACMMS) has been named an
American Association for the
Advancement of Science
(AAAS) Fellow. Election is an
honor bestowed upon AAAS
members by their peers.

CINT is a DOE Office of Basic
Energy Sciences user facility jointly operated by Sandia
National Laboratories and Los
Alamos National Laboratory.
Andreas Roelofs
Roelofs joined Los Alamos in
2017 as director of the national
user facility and as a group leader in Materials Physics and
Applications Division. Previously he was the director of Argonne National Laboratory’s Lab-Embedded Entrepreneurship Program Chain Reaction Innovations and the Argonne
Design Works center. He is also the former deputy director
of Argonne’s Nanoscience and Technology Division and
Center for Nanoscale Materials.

He has extensive experience in scientific research and
leadership in private industry, startups, and the public sector,
and was a major driving force in the development of piezoresponse force microscopy. Roelofs spent six years in the
computer memory industry and co-founded a U.S. subsidiary of a German equipment manufacturer.
Roelofs, who has a Ph.D. in physics from Germany’s RWTH
Aachen University, holds multiple U.S. patents and has
authored or coauthored numerous scientific journal articles,
Los Alamos National Laboratory

Technical contact: Andreas Roelofs
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As part of the AAAS section
on physics, Swift was elected
fellow for pioneering developments in the science and
Greg Swift
technology of thermoacoustics,
for his influential textbook Thermoacoustics, and for efforts
on behalf of science education in New Mexico.
Also named AAAS Fellows from Los Alamos were Manvendra Dubey (Earth Systems Observations, EES-14) and
David Janecky (Assembly Operations, PT-3).
This year 416 members were awarded this honor by AAAS
because of their scientifically or socially distinguished efforts
to advance science or its applications. The AAAS is the
world’s largest general scientific society and publisher of the
journal Science as well as Science Translational Medicine,
Science Signaling, Science Advances, Science Immunology, and Science Robotics. AAAS was founded in 1848 and
includes nearly 250 affiliated societies and academies of
science, serving 10 million individuals.
Technical contact: Greg Swift
Newsletter of the Materials Physics and Applications Division
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Annual CINT users meeting
celebrates 11 years of innovation
The Center for Integrated
Nanotechnologies’ (CINT) 17th
Annual Users Meeting, held
recently in Santa Fe, highlighted 11 years of innovation
at the DOE Office of Basic
Energy Sciences user facility. The event drew hundreds
of participants from industry,
government agencies and
laboratories, and international
universities.

A poster session highlighted research by users and
CINT scientists.

The two-day meeting kicked off with a welcome by Los Alamos National Laboratory Associate Director for Experimental
Physical Sciences Mary Hockaday and Sandia National
Laboratories Associate Lab Director Susan Seestrom. CINT
is a DOE Office of Basic Energy Sciences user facility jointly
operated by Sandia and Los Alamos. The event featured
plenary presentations by Nobel Prize recipient Fraser Stoddart (Northwestern University) on artificial molecular machines based on the mechanical bond; Philip Kim (Harvard
University) on van der Waals heterostructures; and by Jun
Lou (Rice University) on low-dimensional materials.
Three symposia were held, each of which featured invited
guest speakers.
• “Quantum materials,” organized by Michael Lilly 		
		 (CINT-Sandia National Laboratories, CINT-SNL), 		
		 Jian-Xin Zhu (Physics of Condensed Matter and 		
		 Complex Systems, T-4), and Jinkyoung Yoo and
Han Htoon (Center for Integrated Nanotechnologies,
		 MPA-CINT), highlighted cutting-edge ideas,
		 achievements, and CINT contributions to materials
		 and devices for the quantum era.
• “Soft materials imaging,” organized by Peter
Goodwin (MPA-CINT) and Dale Huber (CINT-SNL),
		 featured the state of the art of electron and
		 fluorescence microscopy techniques for imaging soft,
		 biological, and composite nanomaterials.
• “Emerging methods in in-situ nanomechanics,” 		
		 organized by Brad Boyce (CINT-SNL) and Yongqiang
		 Wang (Materials Science in Radiation and Dynamics
		 Extremes, MST-8), examined emerging in situ 		
		 methods to study nanomechanic mechanisms, 		
		 behaviors, and novel applications of nanoscale 		
		 materials and systems.
The user meeting also included a poster session highlighting
research by users and CINT scientists; talks by former and
current members of CINT management; and a meeting of
the CINT User Executive Committee.
Technical contact: Andreas Roelofs
Los Alamos National Laboratory
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CINT Director Andreas Roelofs introduces the first plenary
speaker, Fraser Stoddart, recipient of the Nobel Prize in
Chemistry.

The CINT User Executive Committee: top row, Sid Pathak,
Steven Hayden, Plamen Atanassov; bottom row, Tito Busani,
Don Lucca, Erika Vreeland, Alan Van Orden. (Absent: Shalini
Tripathi, Timothy Lambert)
Newsletter of the Materials Physics and Applications Division
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New method extracts pinning lengths
in disordered materials
Perfect crystallinity is an uncommon material characteristic.
For superconductors (materials that exhibit no electrical
resistance), it is not only rare, but also often undesirable, as
defects are prerequisite for these materials to host
high dissipation-less currents.
Disorder affects superconductors in remarkably different
ways, depending on the type and concentration of defects.
Understanding how defects change the way whirling vortices
“pin” in place and cause other phenomena to emerge may
help researchers intentionally design materials with controlled
functionality and predictable performance, which is the central
vision of the Lab’s Materials for the Future strategy.
To better understand pinning in systems with different types
of defects, Los Alamos researchers and collaborators studied the thickness-dependence of the creep rate of vortices
in thin films. The team characterized the dependence of rate
of the time decay of the supercurrents (known as creep rate,
S) on sample thickness in niobium, a superconductor that
has a low critical temperature and is commonly used for device applications, and cuprate films. The work showed that
results for niobium were consistent with collective pinning
theory, while creep in the cuprate was strongly influenced
by sparse large precipitates. The results, published in the
Nature partner journal Quantum Materials, indicated the
different role of defects in pinning vortices in these materials
and establish a new route for extracting pinning lengths in
heterogeneously disordered materials. The research relied
on magnetization measurements, ion milling, and atomic
force microscopy performed at the Center for Integrated
Nanotechnologies (CINT).
The LANL portion of the work was funded by the DOE Office
of Basic Energy Sciences’ Materials Science and Engineering Division. CINT is a DOE Office of Basic Energy Sciences
user facility jointly operated by Sandia National Laboratories
and Los Alamos National Laboratory. This research supports
the Lab’s Energy Security mission area and Materials for the
Future science pillar through the development of materials
for semiconductor applications.
Researchers: Serena Eley (Condensed Matter and Magnet Science, MPA-CMMS, and Colorado School of Mines),
Roland Willa (Argonne National Laboratory), Masashi Miura
and Michio Sato (Seikei University, Tokyo), Maxime Leroux
(MPA-CMMS), Michael David Henry (Sandia National Laboratories), and Leonardo Civale (MPA-CMMS).
Reference: “Accelerated vortex dynamics across the magnetic 3D-to-2D crossover in disordered superconductors,”
npj Quantum Materials 3:37 (2018).

HeadsUP!

Vacuum pump disposal project wins
LANL environment award
Members of the “Bring out your dead” vacuum pump
project team, which included Mike Hundley (Condensed
Matter and Magnet Science, MPA-CMMS), have been
recognized with a 2018 LANL Patricia E. Gallagher
Environmental Award. The team safely disposed of 44
vacuum pumps.
In addition to Hundley, the team included Iven Gonzales,
Mark Lorenzo Ortega, Chris Baxter, and Carlos Archuleta
(Nuclear Materials Science, MST-16), Patricia VardaroCharles (Waste Management Programs, EPC-WMP),
and Chris Serazio (Waste Management Services, EPCWMS).
This project achieved cost efficiencies in recycling a
large group of pumps instead of recycling a few at a
time. It also furthered the Laboratory goal of reducing
legacy equipment. The Patricia E. Gallagher Environmental Awards program recognizes exemplary achievement in waste reduction, improved waste management,
innovation that leads to environmental improvement, and
environmental education.

Celebrating service
Congratulations to the following MPA Division employees
recently celebrating service anniversaries:
Julie Gallegos, NHMFL-PFF..................................... 30 years
Filip Ronning, MPA-CMMS........................................ 15 years
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