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DIRECTOR’S DESK

by Gregory Boebinger

Let me begin this issue of Director’s Desk with a
resounding “thank you” to the many colleagues, users,
and members of the scientific community who contributed to our 2013-2017 renewal proposal. The $168.3
million award was made official this winter, the tangible
end product of the all the work by the co-authors of the
renewal language, the users who advocated for their
community, and the MagLab’s user support staff who
have helped build a stronger lab year after year. (To see
a one-page summary of our renewal proposal, check out
MagLab Reports Volume 19, No. 2.)

MagLab 2013 User
Committee Members

I’d like to thank Jan Musfeldt of UT Knoxville for her years of service as User
Committee Chair. She’s been extraordinarily active and effective, instituting our first
annual user satisfaction surveys (the latest of which is presented on page 18), traveling to Washington, DC on the users’ behalf, playing an active role in our successful
renewal process, and co-launching an independent website for users, maglabusers.
org. Jan’s energy, intelligence, and direct approach to problem solving has served the
MagLab and its users well.

Jonathan Amster, University of Georgia
Dmitri Artemov, Johns Hopkins University
Steve Beu, S.C. Beu Consulting
Christoph Boehme, University of Utah
Ari Borthakur, University of Pennsylvania
Kenneth Burch, University of Toronto
Joanna Collingwood, University of Warwick
Linda Columbus, University of Virginia
Myriam Cotton, Hamilton College
Nicholas Curro, University of California Davis
Ian Fisher, Stanford University
Roy Goodrich, George Washington University
Michael Greig, Pfizer Global R&D
Michael Harrington, Huntington Medical Research
Institutes
Jeanie Lau, UC Riverside
Conggang Li, Wuhan Institute of Physics
& Mathematics
Manish Mehta, Oberlin College
Gavin Morley, University of Warwick
David C. Muddiman, North Carolina State University
Janice Musfeldt, University of Tennessee-Knoxville
Cedomir Petrovic, Brookhaven National Lab
Tatyana Polenova, University of Delaware
Oliver Portugall, Laboratoire National des
Champs Magnétiques Intenses
Scott Prosser, University of Toronto
Marek Pruski, Ames Lab
Mark Rance, University of Cincinnati
Rob Schurko, University of Windsor
Alexandra Stenson, University of South Alabama
Stefan Stoll, University of Washington
Makariy Tanatar, Ames Lab
Joshua Telser, Roosevelt University
Fang Tian, Penn State University
Ivan Tkac, University of Minnesota
Evan Williams, University of California Berkeley
Sergei Zvyagin, Dresden High Magnetic Field Lab

In October of this year, Kirby Kemper passed the torch to his replacement, Gary
Ostrander. Working with Kirby as Florida State University’s Vice President for Research
— and my boss — has been a great pleasure over these past eight years. His support of the
MagLab and its user community have been unwavering. We welcome Gary Ostrander to
his new role with great excitement and anticipation. The future is bright indeed.

Catch Magnet Lab
Leadership on Twitter

This summer, DC User Program Director Eric Palm was promoted to Deputy
Lab Director, a newly created position that’s proven invaluable even in these first
months. The search is on for a new DC Program Director as well as a Chief Scientist
for Physics. For the DC Program Director, visit magnet.fsu.edu and search “careers”
to apply. Those interested in the Chief Scientist position can always pick up the
phone (or keyboard…I don’t do The Facebook), and we’ll talk!
Last November we welcomed our user community for their two-day annual
meeting, held in conjunction with our Energy@MagLab workshop (more about
that on page 14). The user committee selected Ian Fisher as its new chair. Ian is a
condensed matter physicist and the Deputy Director of the Geballe Laboratory for
Advanced Materials at Stanford. The user committee selected Nick Curro and Rob
Schurko as Vice Chairs for Condensed Matter Physics and Chemistry/Biology, respectively. I am confident that this new team will continue the tradition of a strong,
independent voice from the MagLab’s user community.

Best wishes to each of you in 2013!
Rock ‘n’ Roll,

Director
Greg Boebinger - @gboebinger
Deputy Lab Director
Eric Palm - @ecpalm
Pulsed Field Facility Director
Chuck Mielke - @chaliemielke
Science Council Chair
Albert Migliori - @alamocreek13

Gregory S. Boebinger
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Outgoing User Committee Chair
Jan Musfeldt - @SpectroscopyJan

maglab news

Let’s get theoretical
Attendees packed the room during the 2013 Theory Winter School, which this
year focused on unconventional superconductivity. The lectures presented an
overview of the most relevant concepts and mathematical techniques for understanding the mechanism and phenomenology of unconventional superconductors.
Theory school attendance exceeded expectations, and the good crowd prompted
lively discussions and a busy junior poster session. Visitors also toured the
MagLab. The list of invited lecturers included:
•
•
•
•
•
•
•
•
•

Daniel Agterberg – University of Wisconsin–Milwaukee
Mac Beasley – Stanford University
Andrei B. Bernevig – Princeton University
Andrey Chubukov – University of Wisconsin–Madison
Lev Gor’kov – NHMFL
Peter Hirschfeld – University of Florida
Sri Raghu – Stanford University
Subir Sachdev – Harvard University
James Sauls – Northwestern University

MAGLAB REPORTS
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EDUCATION

Outreach to diverse audiences
at the MagLab Center for Integrating Research + Learning

The Center for Integrating
Research + Learning

Through education and outreach, the MagLab’s Center for Integrating Research and Learning continues to work toward
the MagLab and NSF joint goal of increasing diversity among science students. The programs described below help to
highlight how CIRL’s programs reach out to diverse groups.

K-12 outreach (2012)
Over 9,000 students were reached
through CIRL’s classroom outreach –
this number represents 43 schools. 70
percent of these outreach visits were
to Title I schools. After participating
in the outreach, teachers are sent an
online survey to provide feedback on the
program. Of the teachers that responded
to the survey (82), 100 percent rated the
outreach program good or better, with 88
percent of these respondents rating the
outreach as excellent. All of the teachers
said they would definitely participate
in the outreach again. Specifically, the
teachers discussed the strengths of the
outreach and the outreach coordinator
in introducing them to alternative
instructional strategies that enabled
them to relate the science content to their
students in a way that made it relevant to
their everyday lives.
K-12 Student Programs
CIRL conducts four hands-on,
extended programs: Middle School
Mentorship (a semester-long program in
which middle school students are paired
with MagLab scientists), and three summer
camps that range from one to two weeks.
CIRL staff members conduct evaluations
and research on these programs. The
2012 evaluation results indicate that the
students’ means increased from pre to post
in regard to their self-efficacy in STEM
and their positive perceptions of STEM
careers. This result indicates that CIRL
programs are influential in improving
students’ abilities to see themselves as
potential scientists which can improve
their persistence in STEM fields.
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• Middle School Mentorship – 11 students; 7 female, 4 male
•M
 agLab Summer Camps (two 1-week camps) – 36 students; 14 female; 5 Hispanic (3M, 2F);
6 African American (2M, 4F); 6 Asian (4M, 2F); 1 Native American (F); 9 from Title I schools
•S
 ciGirls Summer Camps (two 2-week camps) – 32 students; 1 Hispanic, 10 African Americans,
1 Asian, and 1 Native American; 2 Title I schools
•E
 RC FREEDM Summer Camp (1-week) – 18 students; 18 from Title I schools; 6 female;
8 African Americans; 6 Asian Americans
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eDUCaTION
High School
ERC FREEDM Young Scholars
(5-weeks) – 7 students; 3 female; 5 African
Americans; 1 Hispanic; 1 Asian Americans.
K-12 Teacher Programs
In 2012, CIRL partnered with ERCFREEDM and the Deep-C Consortium
to house two additional RET programs.
A total of 15 K-12 teachers participated
in the 2012 RET programs, during which
teachers were paired with scientists at
the lab and/or worked with CIRL staff to
complete projects.

Asian Am.
Native Am.
5%
6%

44%
Female

2012 REU
Programs

56%
Male

28%
Hispanic

2012 REU

22%
White

Demographics

39%
African Am.

• MagLab REU – 18 undergraduates (8 female); 7 African American; 5 Hispanic; 1 Asian;
1 Native American; 4 from HBCU

60%
Female

2012 RET
Programs

40%
Male

• Deep-C RET – 1 male teacher
• ERC FREEDM RET – 4 teachers
(2 from Title I schools), 2 male/2 female
• MagLab RET – 11 teachers, three from
Title I schools; 7 female/3 male

Research Experiences for
Undergraduates
The 2012 REU program included
a more in-depth evaluation component
which included: pre and post surveys,
focus groups with REU participants twice
during the program, and a post survey
with the mentors. The results of the focus
groups helped CIRL to identify needs for
the students and mentors. First, students
would prefer to work in pairs so that
they can learn from each other. Second,
students would like to have presentations
on career and graduate school. In 2013, the
Director of the REU program (Jose Sanchez) will incorporate mentoring sessions
for REU students on the following issues:
applying to graduate school, writing cover
letters and resumes for graduate school,
and writing for scientific publication.

CiRL’s Presentations, Publications
and Awards
CIRL’s research staff published a number of studies at national conferences and
in peer-reviewed journals in 2012. CIRL
maintains a strong research agenda that allows it to add to the literature on informal
science education. This knowledge gained
from the research agenda allows CIRL to
be a leader in informal science education.
Presentations
R. Hughes. (2012, January). Trajectories of Science Identity Formation. Paper
presented at the Annual Meeting of the
Association of Science Teacher Education,
Clearwater, FL.
R. Hughes. (2012, January). Liberatory Science Education in a Single Sex and
a Coeducational Setting. Paper presented at
the Annual Meeting of the Association of
Science Teacher Education, Clearwater, FL.

Award nominated Hughes’ dissertation as
one of the finalist for the 2012 Dissertation
Award.
Roxanne Hughes, Recognition of Merit
(Top 5 Finalist) for the PDK International
Outstanding Doctoral Dissertation Award.
The PDK International committee selected
Hughes’ dissertation as a finalist based on
the dissertation’s representation of sound
scholarship and the strength of the knowledge presented and the conclusions drawn
for the improvement of education.

Publications
Hughes, R., Molyneaux, K., & Dixon,
P. (2012). The role of scientist mentors on
teachers’ perceptions of the community of
science during a summer research experience. Research in Science Education Journal. 42(5), 915-941.
Awards
Roxanne Hughes, Nominee for the
Research on Women and Education Dissertation Award: The Research on Women
and Education Dissertation Committee
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ion cyclotron resonance

21-T ICR magnet to be
most powerful of its kind
By Kristen Coyne

This year, in time for
the 40th anniversary of
that first FT-ICR mass
spectrum, the strongest
FT-ICR magnet ever built
will be commissioned at
the MagLab.
Alan Marshall, director of the
MagLab’s ICR program since 1993, has
been overseeing the $17.5 million project,
funded by the National Science Foundation. The new 21-tesla machine will not
only dwarf the power of Marshall’s very
first ICR magnet, it will almost double the
accuracy of measurements now produced
in the lab’s current flagship 14.5 tesla ICR
instrument.
“The leap from 14.5 to 21 tesla is
huge,” said MagLab director Greg Boebinger about the increase in magnetic field
strength. “The 21T will be the Hubble of
ICR machines: powerful, versatile and providing a far clearer picture than we’ve ever
had before.” The superconducting magnet
itself is being built by Bruker Corp. It is
scheduled for delivery this spring, when
it will be coupled with instrumentation
designed and built at the MagLab.
Development of the 21-tesla machine coincides with construction on a
2,500-square-foot bay to house the new
machine and, eventually, two additional
mass spectrometers which will meet the
growing demand for instrument time, both
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Magnet time The newly completed 21T ICR bay awaits its new magnet, due to arrive later this year.

for MagLab scientists and users from the
external community.
It’s an impressive collection of hardware — but useless, said Marshall, without
the world-renowned expertise of the lab’s
ICR scientists and other staff to back it
up. That brain power is a large reason why
some 100 external researchers a year turn
to the ICR facility for help mapping out
molecules in chemically complex samples.
“People come here as much because
of the expertise as they do because of the
gear,” said Marshall. “We have half-a-dozen
people down the hall who are the world
experts on doing all this, plus technicians
and machinists ... these people are always
developing something new.”
In fact, Marshall and his team coined
the name and aggressively developed the
field of petroleomics — the characteriza-
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tion of crude oil at the molecular level.
Thanks to their unique instruments and
techniques, lab scientists can take a fraction of a drop of oil — the most chemically
complex substance on earth — and pinpoint the identity of every type of molecule
in that sample. Such complex analyses can
lead to better, faster and more efficient
drilling, refining and delivery.
The new, more accurate 21-tesla ICR
machine will also help scientists understand the mechanism of action of proteins
— a potential boon to drug development
— and further research into new kinds of
biofuels.
Although the ICR addition may
seem modest compared to the sprawling
370,000-square-foot building it is joining,
it marks the first time since the lab opened
two decades ago that research space has

ION CyClOTrON reSONaNCe

been added to the building. Given that
the lab’s staffing, programs and equipment have grown significantly over that
time, even this small gain is exciting, said
MagLab Facilities Director John Kynoch.
“I’m excited that we’re getting some
more space,” said Kynoch. “The whole
building is really running out of space.

Whenever we have a new lab come in, we
usually have to move someone else out
... so it’s very hard to accommodate new
people.”
Because the building, designed by
Hicks Nation Architects, will house powerful magnets, magnetic materials such as
rebar could not be used in the cement

floor. Instead, a composite fiber was used.
Also, general contractor Albritton Williams, Inc. coordinated the running of
heavy construction equipment so as not to
interfere with the experiments taking place
in existing nearby magnets.

Why higher magnetic ﬁelds?
By Alan Marshall, ICR Program Director
For complex organic mixtures (e.g., virtually all
natural mixtures, ranging from body ﬂuids to petroleum
crude oil), many important data are fully accessible
only via FT-ICR mass analyzers. FT-ICR MS already
offers the highest mass resolution and mass accuracy
(by at least an order of magnitude) of any molecular
mass analyzer. Nevertheless, even higher resolution
accuracy is required to capture the full range of
information for increasingly complex natural mixtures
(e.g., fossil fuels and their products) and analytical
problems (e.g., peptide identification for proteomics).
Five different measures of FT-ICR MS performance
improve linearly (mass resolving power; scan speed)
or quadratically (broadband mass accuracy; dynamic
range; highest non-coalesced mass) with increased
magnetic field strength. Because all of those
parameters taken together comprise the overall figure
of merit for a mass analyzer, more than an order of
magnitude in enhanced performance will be available
in the MagLab’s 21-T system.
An increase by a factor of 2 in mass resolving
power can be more than twice as useful: It can make
an all-or-none difference. Moreover, because the
advantages are effectively independent, their effect
is multiplicative. For example, it is possible to detect
more peaks (higher dynamic range), and even more
peaks (higher mass, because the number of possible
peaks increases exponentially with mass), and yet
more peaks (higher resolution). The net effect is
transformational, not incremental.

Proposed 21-T
Ion Cyclotron
Resonance Magnet
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quantum matter

Bose glass and Mott glass of quasiparticles in a doped quantum magnet
Rong Yu1, Liang Yin2, Neil S. Sullivan2, J. S. Xia2, Chao Huan2, Armando Paduan-Filho3, Nei F. Oliveira Jr3,
Stephan Haas4, Alexander Steppke5, Corneliu F. Miclea6,7, Franziska Weickert6, Roman Movshovich6, Eun-Deok Mun6,
Brian L. Scott6, Vivien S. Zapf6 & Tommaso Roscilde8
1. Rice University - Department of Physics and Astronomy
2. University of Florida - Department of Physics and National High Magnetic Field Laboratory
3. Universidade de Saõ Paulo - Instituto de Fisica
4. University of Southern California - Department of Physics and Astronomy
5. Max Planck Institute for Chemical Physics of Solids
6 Los Alamos National Laboratory - Condensed Matter and Magnet Science
7. National Institute for Materials Physics, Bucharest-Magurele, Romania
8. Ecole Normale Supérieure de Lyon - Laboratoire de Physique

Introduction
This group’s experiments specifically test the leading theory
of what happens to the low temperature state of a quantum system
of bosons when it is subject to disorder. The long range phase
coherence of the pure system can be broken and the system is reduced to pieces that are no longer in phase with one another. This
phenomenon is very important in superconductivity, Bose-Einstein condensation (BEC), superfluids, and electrical conduction.
We introduced disorder in an XY quantum magnet
(dichloro-tetrakis-thiourea-nickel, or DTN) that, if pure,
undergoes BEC at low temperatures. With sufficient disorder
due to Br doping, the XY magnetic order of the BEC state will
break apart into independent pieces each with a different phase,
leading to a new Bose Glass (BG) state. This compound is
unusual in that the Br doping disorders the magnetism but not
the structure of the material, so the effects of magnetic disorder
can be carefully studied.
The phase diagram can be traversed with magnetic field at
very low temperatures with a BEC occurring for intermediate
fields and BG for low and high fields. Matthew Fisher and
collaborators predicted in 1989 that the critical fields for these
field-induced quantum phase transitions scales as |H-Hc| ~ Tα
with α less than 0.5. However, we observe α near to 1.0 for both
experiments and simulations.
Experimental (NS Adds)
Single crystals of Br-doped DTN were prepared by Armando
Paduan-Filho at the University of Sao Paulo and the heat capacities measured in magnetic fields at the MagLab’s Pulsed Field
Facility at Los Alamos National Laboratory. The heat capacities showed the characteristic scaling at very low temperatures
expected for a Mott glass. Following these measurements a
high sensitivity AC magnetic susceptibility bridge was used to
measure the magnetic susceptibility of the doped DTN sample
at the MagLab’s University of Florida High B/T Facility as a
function of temperature down to 1 mK and applied fields up
to 15 T. The temperatures were obtained using a PrNi5 nuclear
demagnetization refrigerator capable of cooling the sample to

10 MAGLAB REPORTS Volume 20 No. 1

FIGURE 1. Field dependence of the ac magnetic susceptibility for
Br-doped DTN at (i) the lower critical field and (ii) the upper critical field.
Clear evidence of a Bose glass state is seen for 12.2<H<13.5 T.

0.0004 K. Thermal contact to the sample was secured by immersing the sample in a bath of liquid 3He which was in contact with
a sintered silver plug cold welded to a silver post extending from
the nuclear refrigerator.
The observed field dependence of the AC magnetic susceptibility is shown in Figure 11. In contrast to the results for pure
DTN2 for which a single sharp transition is observed, a double
transition is observed. A characteristic power law of the transition vs magnetic field is observed, which agrees with simulations
and other preliminary experiments, but disagrees with the leading theory for Bose Glass behavior.
References
1. Yu, R. et al.; Nature 489, 379 (2012).
2. Yin, L. et al.; Phys. Rev. Lett. 101, 187205 (2008).

NUClear magNeTIC reSONaNCe

Solid state NMR Structural
Characterization of MAX8 Nanofibers
Sarah R. Leonard1,2, Ashley R. Cormier1,2, Xiaodong Pang3, Maxwell I. Zimmerman1, Huan-Xiang Zhou3, Anant K. Paravastu1,2
1. Department of Chemical and Biomedical Engineering, FAMU-FSU College of Engineering
2. National High Magnetic Field Laboratory
3. Department of Physics and Institute of Molecular Biophysics, Florida State University

introduction
The peptide MAX8
(VKVKVKVKVDPPTKVEVKVKVNH2) was designed by Schneider et. al.
to self-assemble controllably in order to
form a 3-dimensional support structure
for implanted stem cells and cell cultures.
The peptide was designed to form a hairpin
structure composed of 2 β-strand segments
in the presence of salt. Self-assembly into a
nanofiber network is hypothesized to be initiated by molecular hairpin formation1. In
this project, we employed solid state nuclear
magnetic resonance (NMR) spectroscopy
on MAX8 nanofiber samples in order to
produce a detailed molecular model.

with linear β-strand secondary structure.
Narrow linewidths indicate a well-ordered
system though NMR spectra indicate that
approximately 10% of the sample consists
of a minority structure possessing different
secondary structure. PITHIRDS-CT data
for selectively 13C-labeled MAX8 nanofiber samples corroborate the formation of
a closed hairpin, as reported by Schneider
et. al.4, while also providing additional
constraints which indicate further assembly
into parallel β-sheets. Additional structural
constraints are required to fully characterize the between-sheet structure of MAX8
nanofibers, though a possible molecular
model is presented (Figure 1c).

Experimental
Structural constraints determined
by NMR were introduced into annealing
molecular dynamics computer simulations
in order to produce the molecular model.
NMR constraints include site-specific 13C
NMR peaks positions, which report on
secondary structure, as well as inter-atomic
distances between selectively 13C-labeled
sites, which can test precise predictions
based on inter-molecular packing schemes.
Site-specific knowledge of NMR peak
positions is determined by 2D-exchange
finite pulse radio frequency driven recoupling (fpRFDR) spectroscopy2 (Figure 1a),
where patterns of off-diagonal crosspeaks
are used to make spectral assignments.
Decays of NMR peak intensities under the
PITHIRDS-CT 13C-13C dipolar recoupling
experiment3 (Figure 1b) provide more
quantitative information on inter-atomic
proximities.

Conclusions
These results show that a simple,
repetitive amino acid sequence can produce
nanofibers with well-defined molecular
structure. However, the work also indicates
that we presently have little predictive ability
when it comes to several details of intermolecular packing. A known structure provides
a basis for future work on assembly under
different conditions and mechanistic studies
of molecular structure formation.

Results and Discussion
Characteristic secondary shifts of lysine
and valine α- and β-carbons, as determined
by fpRFDR spectroscopy, are consistent

REFERENCES
1. L. Haines-Butterick. et al.,
Proc. Natl. Acad. Sci. 104, 7791 (2007).
2. Y. Ishii, J. Balbach, R. Tycko,
Chem. Phys. 266, 231 (2001).
3. R. Tycko, J. Chem. Phys. 126,
064506 (2007).
4. B. Ozbas et al., Macromolecules 37,
7331 (2004).
5. Leonard, S.R.; Cormier, A.R.; Pang, X. Zimmerman, M.I.; Zhou, H.X.; *Paravastu, A.K.
“Solid state NMR evidence for β-hairpin
structure within self-assembled MAX8
designer peptide nanofibers.” submitted.

FiGURE 1. a. 2D fpRFDR spectrum of uniformly
13C-labeled V3, T12, and K17 MAX8, b. PITHIRDSCT NMR data, c. A possible all-atom molecular
model for the MAX8 nanofiber, with the peptide
backbone rendered as ribbons with lysine (blue),
glutamic acid (red), proline (green), threonine
(magenta), and valine (green) residues shown.
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CONDeNSeD maTTer SCIeNCe

Emergence of superconductivity
from the dynamically heterogeneous
insulating state in La2-xSrxCuO4
by Xiaoyan Shi1, G. Logvenov2,3, A. T. Bollinger2, I. Božović2, C. Panagopoulos4,5, Dragana Popović1
1. National High Magnetic Field Laboratory and Department of Physics, Florida State University
2. Brookhaven National Laboratory
3. Max Planck Institute for Solid State Research, Stuttgart
4. Department of Physics, University of Crete and FORTH
5. Division of Physics and Applied Physics, Nanyang Technological University

introduction
A central issue for copper oxides is
the nature of the insulating ground state
at low carrier densities and the emergence
of high-temperature superconductivity
from that state with doping. Even
though this superconductor–insulator
transition (SIT) is a zero-temperature
transition, measurements are not
usually carried out at low temperatures.
Here we use magnetoresistance to
probe both the insulating state at very
low temperatures and the presence of
superconducting fluctuations in La2xSr xCuO4 (LSCO) fi lms, for doping
levels that range from the insulator to
the superconductor (x = 0.03 - 0.08). We
observe that the charge glass behavior,
characteristic of the insulating state, is
suppressed with doping, but it coexists
with superconducting fluctuations that
emerge already on the insulating side
of the SIT. The unexpected quenching
of the superconducting fluctuations
by the competing charge order at low
temperatures provides a new perspective
on the mechanism for the SIT1.
Experimental
The 100-nm-thick fi lms of LSCO were
grown by atomic layer-by-layer molecular
beam epitaxy, which provides exquisite
control of the thickness and chemical
composition of the fi lms. The in-plane
sample resistance and magnetoresistance
were measured with a standard fourprobe a.c. method (~11 Hz) in the Ohmic

FiGURE 1. The contribution of SCFs to conductivity and the glassy region in x = 0.06 LSCO film.
The color map and contour plot shows the SCF contribution to conductivity ∆σSCF as a function
of T and H || c. Red squares represent Hc’(T) where SCFs vanish and the green dashed line is a
phenomenological fit. Pink dots (H || c) and purple diamonds (H ⊥ c) show the extent of the charge
glass region as determined from the measurements of the hysteretic positive magnetoresistance.

regime, at temperatures T down to 0.3 K
realized in a 3He cryostat with magnetic
fields H up to 9 T and in the DC Field
Facility at the National High Magnetic
Field Laboratory with fields up to 18
T. The fields, applied either parallel or
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perpendicular to the CuO2 planes, were
swept at constant temperatures. The sweep
rates, typically 0.02-0.03 T/min, were
low enough to avoid the heating of the
sample due to eddy currents. In both field
orientations, the current I ⊥ H.

Condensed Matter Science
Results and Discussion
The existence of the low-T charge
glass state in insulating samples was
determined 1) from the presence of the
hysteretic, positive magnetoresistance
(MR), and 2) from the difference
between zero-field resistance measured
after zero-field cooling and cooling in
a magnetic field2,3. The results show
that the glassy state is suppressed as
hole doping x increases. As x increases
towards the superconductor-insulator
transition (SIT), MR measurements also
reveal the emergence of superconducting
fluctuations (SCFs). In particular, the
results show a rapid onset of SCFs for
x>0.05. Interestingly, in insulating
samples with x=0.055 and 0.06, the charge
glass and SCFs coexist, consistent with
the Bose glass picture of the SIT. Quite

unexpectedly, however, glassy behavior
leads to a non-monotonic T and H
dependence of SCFs, i.e. a suppression
of SCFs at low T (Figure 1). Eventually,
superconductivity appears at even higher
doping. Therefore, the pair localization
and the onset of SIT in LSCO are
influenced by a competing charge order.
Conclusions
Low-T magnetotransport
measurements on underdoped LSCO
strongly suggest that the SIT as a function
of doping is driven by superconducting
phase fluctuations. In particular, on the
insulating side, the superconductivity
survives locally: it coexists and competes
with dynamic charge heterogeneities that
are characteristic of the insulating state.
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2012 Energy Workshop
On November 7– 8, the MagLab invited a group of leading
researchers, industry, and agency representatives in the energy
trenches to gather in Tallahassee for its Energy@MagLab
Workshop. The goal of the workshop was to illustrate the
overlap between the MagLab’s interdisciplinary facility and the
most pressing energy challenges. These include better crude
oil distillation, sound approaches to fracking, understanding
catalysts, and creating more efficient fuel cells and energy storage
devices. The workshop featured speakers from organizations
as diverse as the Department of Energy, Exxon Mobil, national
laboratories, and prominent research universities.
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1. M
 agLab director Greg Boebinger welcomes
visitors to the workshop.
2. Laptops at the ready, Energy Workshop
attendees listen to a talk.
3. C
 ondensed Matter/ Experimental staffer and
FSU professor Theo Siegrist during some
downtime.
4. UF’s Liang Yin catches up with recent co-author
and High B/T facility director Neil Sullivan.
5. Jen Hollingsworth of Los Alamos National Lab
pays close attention to a speaker.
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MagLab News
HONORS & AWARDS
Rufina G. Alamo, a professor of
chemical engineering in the Florida
A&M University-Florida State University College of Engineering and frequent
MagLab researcher, was made a Fellow of the American Physical Society
“for her use of well-characterized materials and performance of carefully designed experiments
to address structure-property relationships in polyolefins.”
Condensed Matter Scholar/Scientist
Luis Balicas was named a fellow of
the American Physical Society “for experimental studies of unconventional
superconductors, heavy-fermion materials, and frustrated magnet systems.”
Balicas has been with the MagLab
since 1999 and his work was most recently published in
Physics Review Letters, Nano Letters and Nature Materials.
Jacqueline Jarvis, an FSU Department
of Chemistry and Biochemistry Ph.D.
candidate working in the MagLab’s ICR
Program, has won the 2012 American
Chemical Society Energy and Fuels
Student Award. The award, which carries a $250 honorarium, was based
on her oral presentation, “Detailed Characterization of
Generation II Bio-Oils by Fourier Transform Ion Cyclotron
Resonance Mass Spectrometry,” in the Bioenergy and Biofuels Symposium at the 244th American Chemical Society
National Meeting in Philadelphia in August 2012.
Applied Superconductivity Center Director David Larbalestier was named a
fellow of the Institute of Electrical and
Electronics Engineers (more commonly
known as IEEE), for “contributions to
development of superconducting materials leading to high-field magnets.”
Dragana Popović was named a fellow
of the American Physical Society “for
experimental studies of glassy behavior in strongly correlated systems
near the metal-insulator transition.”
Popović, a scholar/scientist in the
lab’s Condensed Matter Science group,
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has been with the lab since 1995. She was most recently
published in Nature Materials, Physical Review B., and the
Journal of Superconductivity and Novel Magnetism.

ABOVE Yury Tsybin in the ICR Lab.

Yury Tsybin, a former postdoctoral researcher in the
MagLab’s ICR Program and currently an assistant professor at the Ecole Polytechnique Federale de Lausanne
in Switzerland, has won European Young Chemist Silver
Medal Award. He was selected from a dozen finalists who
presented their research at the 4th European Chemistry
Congress in Prague in August 2012. The award is based
on his recent research on protein structure analysis, with a
focus on top-down mass spectrometric sequence analysis
of antibodies (molecular weight ~150 kDa) and “super-resolution” mass spectrometry based on filter diagonalization.
Peng Xiong, an FSU professor of
physics and heavy MagLab collaborator, was made a fellow of the American
Physical Society “for contributions to
the understanding of magnetotransport in nanostructured superconductors, ferromagnets, and their hybrids.”

COMING & GOING
James Hamlin joined the University
of Florida’s low-temperature group as
a UF assistant professor and MagLab
affiliate. With a Ph.D. from Washington
University in St. Louis, he was most
recently a postdoctoral researcher at
the University of California, San Diego.
Hamlin’s group at UF is directed toward utilizing a combina-

tion of materials synthesis, ambient pressure characterization, and high pressure and high magnetic field measurements to advance our understanding of novel and potentially
useful electronic and magnetic materials.
Longtime Florida State University Vice
President of Research and nuclear
physicist Kirby Kemper retired last fall.
Kemper, who held the post for the past
nine years, has been a professor at
Florida State for 40 years. Kemper’s
contribution to the FSU community was
celebrated on September 19, when MagLab staff turned
out to make nitrogen ice cream.
The University of Hawaii’s Gary
Ostrander, a biologist who served as
the university’s vice chancellor for research and graduate education, was selected as Florida State’s new vice president of research following a nationwide
search. Ostrander’s research focuses
on laboratory and field studies aimed at understanding the
worldwide deterioration of coral reefs. In addition to his
oversight of the MagLab, Ostrander will oversee the Center
for Advanced Power Systems, the Coastal and Marine Laboratory, the Florida Center for Advanced Aero-propulsion, the
Florida Climate Institute, the Future Fuels Institute, the High
Performance Materials Institute, and the Institute for Energy
Systems, Economics and Sustainability.
Xiaoyan Shi, a recent Ph.D. graduate of
the Physics Department and the Magnet Lab, has accepted a postdoctoral
position at the Sandia National Laboratories with Dr. Wei Pan to study electron
dynamics in semiconductors and superconductors at low temperatures. His
recent research has been just published in Nature Materials.
The manuscript describes a project carried out as part of
Shi’s thesis with Dr. Dragana Popović on magnetotransport
properties on a family of high-temperature superconductors.
It is well known that superconductivity becomes more robust
as the sample’s temperature is decreased. Unexpectedly,
Shi’s work showed that, in certain samples, all traces of
superconductivity are quenched as temperature is lowered.

worth noting

Independent website for users launches
A website dedicated to providing users an independent line
of contact with the Magnet Lab’s user leadership has been
launched. Located at MagLabUsers.org and run by former
User Executive Committee Chair Jan Musfeldt, the site is
a simple, streamlined outlet for user executive committee
contact info and the rules and regulations governing the user
community.
Dependent care travel grant program
Attending meetings and conferences is a vital and necessary
career-development step for scientists in all disciplines, but
such attendance can be financially and logistically burdensome for early career scientists struggling to balance this
time-intensive part of their careers with the demands of
family life.
The Magnet Lab hopes to mitigate some of this strain with
the implementation of a new dependent care travel grant
program. Subject to the availability of funding, the Magnet
Lab now offers small grants up to $800 per calendar year
for qualified short-term, dependent-care expenses incurred
by eligible recipients when traveling.
For complete details please visit:
www.magnet.fsu.edu/usershub/funding/travel.html

Got your own good news, job transition, etc. to share?
Send it to public-affairs@magnet.fsu.edu.
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2012 User Survey – Clean Energy & Energetic Materials
Administered by Janice L. Musfeldt, Former Chair of the NHMFL User Committee, August 13, 2012

What percentage of your work would you classify as
energy-related?

Most exciting
energy-related efforts

0%

10%

20% 30% 40% 50% 60% 70% 80% 90% 100%

“Graphene energy harvesting devices.”

3%

6%

15%

24% 6%

15%

3%

6%

3%

3%

15%

Energy-related work
by percentage

“NMR techniques for paramagnetic
Li-ion materials.”

15% of those
surveyed said
that 100% of
their work was
energy-related.

“Molecular-level characterization
of Deepwater Horizon oil spill.”
“Superconductivity.”
“Detection of electron hole
recombination in solar cells.”
“Research on new thermoelectrics
and materials for Li-ion battery
electrode and photovoltaics.”
“Oxides for light harvesting.”
“Hydrogen storage materials.”

How can the NHMFL advance your energy-related science?
Acquiring instrumentation.

Hiring dedicated researchers with expertise in emerging areas.

Providing extended support for users.

Hiring more interdisciplinary staff researchers.

Prioritizing the magnet time decisions to favor risky science with energy-related themes
18 MAGLAB REPORTS Volume 20 No. 1

Other Comments
“ The NHMFL is great as-is in supporting
this research. I’m hard pressed to find
ways it can be better except have more
of everything.”
“Advancing the maximum magnetic field
intensity of the ﬂagship magnets, i.e.
45 T Hybrid, the 100 T Multi-shot and
the Single-Turn magnet.”

How well does the NHMFL support your
energy-related science?
Very well 30.3%

Excellently 21.2%

Would you and/or your students attend
a weekly or monthly seminar series on
clean energy and high magnetic fields?

Attend often when we visit the lab

Adequately 18.2%

Not Applicable
27.3%
Poorly 3%

Are there certain fields where the NHMFL is particularly well-equipped to compete and contribute?

Attend occasionally when we visit the lab

Not attend when we visit the lab,
as we need to focus on experiments

Participate live via weblink

Participate via download of posted seminars

Superconductivity

Petroleomics

What NHMFL facilities can be built
(or extended) to better support
energetic materials research,
clean energy research, and so on?

Battery Materials

“Large-bore horizontal magnets.”

Fuel cell research

“Free electron laser for light harvesting and
spectroscopy of energy materials.”

Nanoscience

“Magnets for temperatures above 300 K.”

Catalysis
Hydrogen Storage

“E xtend the available microwave power and frequency
range for cutting-edge EPR experiments.”
“Experimental solar cells.”

Light Harvesting

“Complementary separation and analytical equipment
for ICR programs in oil, water and deposit chemistry.”

Biofuels

“High-field NMR instruments for solid-state work.”

Electrode and Water Splitting

“More high-field, superconductive magnets, better
functionality of existing SC magnets.”
“Additional instrumentation for MS analysis.”

Electrochemistry

“Extend optics capabilities.”
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