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THE USER PROGRAM

The National High Magnetic Field Laboratory continued to serve scientists from across the globe in 2019, ad-
vancing our understanding of new materials, energy solutions, and the science that underlies life. More than
2,090 researchers, students and technicians conducted experiments across the lab in 2019 — another record
year for the Maglab’s user program!

The National Maglab’s user community continued to grow with new researchers using the facility and its
high magnetic fields to investigate interdisciplinary scientific questions that span the spectrum — from physics to
biology, chemistry to engineering. Of the 667 principal investigators in 2019, 2| percent are new to the MaglLab
user facility that they accessed to conduct their research. More than one thousand, about half of the lab’s total
user community, were students and postdocs. More than 27 percent of the National MaglLab’s users who chose
to identify were females and 8.3 percent identified as a minority.

National Maglab users are profoundly positive about their experience. A user survey conducted in June
continues to show overwhelming satisfaction:

e 91% external users are satisfied with the performance of the facilities and equipment

e 94% external users are satisfied with the availability of the equipment and facilities

e 97% external users are satisfied with the assistance provided by technical staff

o 9% external users are satisfied with the proposal process

Across the National Maglab’s seven user facilities, enhancements and upgrades were made in 2019 that
improved the user experience and experimental environment. These enhancements included:

e The Pulsed Field Facility’s next generation duplex magnets were successfully tested up to 75 tesla (T).

Cryogenics, electronics, and data acquisition systems were completed for the system in preparation for
the first user-based commissioning experiments in early 2020.

e Wire fabrication has been completed for coils 3 and 4 of the 60T controlled waveform magnet for the
Pulsed Field Facility. This fabrication is now performed at the Maglab to address quality control issues
that had arisen with outside vendors.

e The Maglab High B/T Facility received a large, high bay research space that will become the Maglab’s
High Bay Convergence Lab, a new space for superconducting magnet systems, probe development and
expanded scientific opportunities connecting the UF-based AMRIS and High B/T facilities. This space was
cleared by the end of 2019 and is presently being configured for future user operations.

e A new director, Mark Meisel, UF Professor of Physics, was named to lead High B/T.

e The “Project | I” magnet, the 41.5T world record resistive magnet, began hosting users in 2019, provid-
ing DC Field users with a second 40T+ instrument for their research.

e The DC Field Facility’s magnet cooling water treatment system was completely replaced with a new
system that doubles the number of resin beds used to remove metal ions that are shed as the magnets
operate. This addition of a second resin bed enables the cleaning of one bed while still operating the
water-cooled magnets, allowing greater operational flexibility for our DC magnets. All of the original
1990s electronic controls and sensors were also replaced and are now integrated into the distributed
control system that monitors and controls plant operations.

e New 12.5kV - 480V Electrical Switchgear was installed in 2019, improving both the protection of critical
equipment and the safety of personnel.

e A 600MHz wide bore (89mm) magnet with a Bruker AVIIIHD console and an 800MHz narrow bore
(54mm) magnet and a three channel Bruker AVIII console were all added to the AMRIS Facility in 2019.
User operations have begun on both of these systems, and a 5mm cryoprobe is being installed on the
800 system, ensuring that these high field NMR systems offer the latest in sensitivity and pulse sequence
capabilities.
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Working directly with Bruker, the AMRIS Facility has successfully tested a new shielded gradient setup
on the 750MHz system which will significantly increase SNR during imaging experiments.

The installation of a |3C-optimized 10 mm cryoprobe at 600MHz in combination with the Hypersense
DNP polarizer previously installed in the AMRIS Facility now enables real-time metabolic measurements.
Arbitrary waveform generation and DNP/ENDOR capabilities were integrated into the EMR facility, en-
abling wideband excitation and implementation of state-of-the-art pulse schemes akin to what is possible
in NMR.

An in-situ NMR spectrometer was integrated with HiPER such that NMR experiments can be performed
by themselves, or in combination with the high-power pulsed microwave capabilities.

The 600MHz solid state DNP system has been assembled around a wide bore field swept 600MHz mag-
net, a demo gyrotron, a used spectrometer from Bruker, and a home-built quasi-optic table. This en-
hancement of our NMR user facility at FSU is now the DNP instrument with the highest operational up-
time in the country, thanks to superb scientific and engineering staff.

A field stabilization unit is being refined and enhanced for the Maglab’s unique 36T Series Connected
Hybrid magnet. It will reduce drift to 0.3ppm and suppress short term fluctuations and noise by a factor
of 100.

The NMR facility at FSU has developed two Magic Angle Spinning probes (I.3mm and a 0.70mm) for
800MHz systems during the past year. These probes have the potential to revolutionize biological solid
state NMR.

USER RESEARCH

In 2019, users published 420 peer-reviewed papers, many in significant journals like Science, Nature, Physical
Review Letters, Energy Fuels, Analytical Chemistry, and the Proceedings of the National Academy of Sciences. A complete
database of user publications can be found at https://nationalmaglab.org/research/publications-all/peer-reviewed-
publications. Important discoveries include:

Reenterant “Lazarus” superconductivity at fields above 35T in UTe, was discovered using the 45T hybrid
magnet, a 35T resistive magnet in the DC Field Facility and a 65T pulsed magnet in the Pulsed Field
Facility.

The magnetization of single crystals of BiPd were measured using torque magnetometry up to 35T at
temperatures down to 350mK in DC Field Facility, providing further experimental support that BiPd is
a topologically-nontrivial superconductor.

In a hydrogen-packed “superhydride” compound squeezed to ultra-high pressures, scientists observed
superconductivity at record-warm temperatures nearing room temperature.

By using pressure, researchers developed a new method to reversibly and in-situ induce superconductivity
in bilayers of graphene, providing new insights into the physics underlying this two-dimensional material’s
intriguing characteristics.

Using a mouse model of Alzheimer’s disease, AMRIS users demonstrated that high-field diffusion MRI
measurements can detect early changes in white matter that may help to monitor and predict disease
progression, as well as potentially suggest new treatment methods.

With the power of high resolution MRI, AMRIS users who are trying to understand how the brain clears
waste products have identified the perivascular space (PVS) network in a rat brain to elucidate both PVS
uptake and clearance pathways.

Researchers in the EMR Facility determined the molecular details of the structure of the T-cell receptor
and its dynamic movements during T-cell activation, providing insight into new drugs development to
fine tune T-cells that combat cancers or other non-malignant diseases.

Studying a system with a chiral staggered spin environment, EMR users found a different behavior than
for non-chiral staggered systems, work that opens the quest for finding other materials where anisotropic
interactions and particular crystal symmetries conspire to enable entirely novel magnetic states.
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e ICR users performed the first application of top/middle-down MS/MS sequencing of endogenous human
monoclonal immunoglobulins in a polyclonal immunoglobulin background using the 21T FT-ICR instru-
ment.

e NMR users achieved remarkable spectral sensitivity and resolution for characterizing cell wall compo-
nents of three agricultural crops (maize, rice and switchgrass) through DNP.

e |70 spectroscopy in the Series Connected Hybrid Magnet at 35.2T has continued with unique resolution
of all four water molecules and high resolution characterization of the quadrupolar coupling constants
and asymmetry parameters of the four unique waters bound in crystals of Lanthanum Magnesium Nitrate
Hydrate. This led to unique insights of the electronic environment in the crystal.

e NMR researchers found a link between migraines and how sodium is distributed through the brain.

e NMR research on the most economically important agricultural plant in the U.S. — corn — has revealed
a different internal structure of the plant than previously thought.

e Researchers studied the superconductor HsS at the Pulsed Field Facility, which required the application
of extreme temperatures (Tc = 203K), pressures (160GPa), and magnetic fields (65T). The results of this
study, which mapped out the temperature dependence of the upper critical field Hc2 as a function of
temperature using a diamond anvil cell (DAC), provides evidence that H;S behaves as a strong-coupled,
orbital-limited superconductor over the temperature and fields studied.

e By probing optical absorption as a function of magnetic field, Pulsed Field Facility users identified the
particular intra- and inter-chain lattice modes that evolve with magnetic field, knowledge that takes us
an important step closer to a full understanding of coercivity in Sr;NilrOs.

More user research highlights are featured on our website https://nationalmaglab.org/research/publications-
all/science-highlights-all and in our news articles https://nationalmaglab.org/news-events/news.

ADVANCEMENTS IN MAGNET-MAKING

This year, technology development work continued toward the MaglLab’s next world-record instrument —a 40T
all superconducting magnet. The team has selected REBCO, a tape conductor, as the magnet’s high-temperature
superconducting material and submitted a conceptual design proposal in June which was funded by the National
Science Foundation in December 2019.

Installation of the 32T all-superconducting magnet was completed in 2019 and commissioning is underway.
This world-unique superconducting magnet will begin routine operation in 2020 to provide users with sustained
high field environments with lower field ripple and electronic noise than our resistive and hybrid magnets.

Two new 75T duplex magnets were built and tested at the Pulsed Field Facility in 2019, including one that
was successfully tested to 76.8T in September. The Pulsed Field’s four 65T workhorse magnets delivered about
8,200 shots this year, a new record for the number of shots provided to users in a calendar year. While the
generator powering the 100T magnet is undergoing repair, magnet designers developed a path to provide mag-
netic fields up to 85T using a capacitor bank.

Advancements in both high- and low-temperature superconductors continued in the Magnet Science and
Technology department and Applied Superconductivity Center in 2019. Industry collaborations with Cryomag-
netics Inc., Oxford Instruments — Nanoscience, Bruker-OST, Engi-Mat, and MetaMeteria helped grow our un-
derstanding of Bi-2212 round wire, a technology that could be used to build magnets for high energy physics
and nuclear magnetic resonance. In 2019, the first paper worldwide with preliminary results on the mechanical
strains due to REBCO screening current was published by a MaglLab-led collaboration. And finally, MaglLab re-
search found that adding Hafnium (Hf) boosts current-carrying capability by 60 percent in NbsSn, a technologi-
cally-important low-temperature superconductor.

BROADENING PARTICIPATION & BUILDING THE STEM PIPELINE
In 2019, the National Maglab provided outreach to over 7,500 students from school districts in Florida and
Georgia. More than 120 middle-school aged students participated in a summer camp and 2| students were
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middle school mentors in 2019, nearly half of whom were female and 33 percent of whom were African-Amer-
ican. Ten teachers and 19 undergraduates from 14 different universities spent the summer conducting research
through the lab’s Research Experiences programs (RET and REU). AMRIS and High B/T staff worked with local
schools from Alachua County and several Pulsed Field Facility scientists participated in “Scientist in the Spotlight”
programs at the Bradbury Science Museum in Los Alamos.

More than 10,800 visitors — the largest crowd in Maglab history - came from across the southeast to sample
the 100 hands-on demonstrations on the science smorgasbord of Open House 2019. We wrote a recipe for
science featuring 30+ community partners including the FSU Nutrition Department, FAMU Vitaculture, Keiser
University’s Culinary Arts, and the Florida Department of Agriculture’s Food Safety Division who helped visitors
learned about the science of food. Visitors enjoyed a taste test of science with 30+ food-themed demonstrations
including Molecular Cuisine, Glowing Pickles, Easy Bike Ovens, Einstein’s Ice Cream, Pitch Perfect Marshmallows
& a special live performance of music from the Moire video at the world’s strongest magnet — the 45T.

In 2019, Maglab staff gave 317 lectures, talks and presentations across 23 countries and 33 states. The
Maglab hosted an RF Coil building workshop, DNP-enhanced Magic Angle Spinning ssNMR workshop and the
North American Fourier Transform Mass Spectrometry Conference in 2019. The 2019, User Summer School
attracted more than two dozen graduate students and postdoc attendees and Winter Theory School continued
to be a success with a focus on strongly correlated and quantum spin liquid physics, Weyl and topological physics
and new computational techniques and machine learning.

CULTIVATING A SAFE LAB ENVIRONMENT
With strong support from our host institutions, the National MaglLab continues to focus on safety improvements
for our users, staff, contractors and visitors. The lab makes key investments in safety and in 2019, over $120,000
was allocated for safety-related equipment, supplies, training, and processes. Safety was at the forefront of the
2019 annual maintenance shutdown which included a week-long power outage, lab space decommissioning and
the Open House event. This year, there were also a number of special safety initiatives, trainings and reviews
conducted that offer opportunities to continuously improve the lab’s safety toolkit —
e A situational awareness training to train staff who interface with the public on how to identify potential
threats or dangerous situations and how to respond.
e An onsite security assessment of the MaglLab provided by Florida State University’s Crime Prevention
Division. A report was provided that detailed recommendations to improve lighting and security at the
MagLab and the lab is working to implement the recommendations.

LOOKING AHEAD

The 32T magnet system will begin user operations in DC Field in 2020. An addition of a sixth magnet cooling
water pump in DC Field this coming year will provide a larger operational envelope of pressure and flow for
future magnet designs. Ongoing upgrades will continue to be made to the HiPER spectrometer in the coming
year to optimize the wideband pulsed EPR capabilities. A new Bruker Neo Console and cryo platform will be
coming to AMRIS in 2020 and final development of a cryostat and probe assembly for the Series Connected
Hybrid (SCH) magnet should lead to the first high-resolution EPR measurements in the SCH by the end of 2020.

The Pulsed Field Facility will open the 75T duplex to users in mid 2020 and continue work on a second
duplex magnet that will provide users with fields up to 88T with a |0mm bore size. The 65T short pulse magnet
cells will be re-designed to have a more standardized experimental set-up that will increase the efficiency of
experiments and provide for a more productive user experience.

Work on a conceptual design for the 40T all-superconducting magnet will continue in 2020. The 40T magnet
team will work to develop a variety of controlled contact resistances suitable for the various sections of a 40T
SC magnet based on NI-REBCO technology and continue to explore the potential benefits of operating the
magnet at a higher fraction of critical current. Additional coil testing is planned for 2020 to better predict the
performance of the final 40T magnet.

An exciting new High Bay Convergence Lab at the University of Florida will continue to take shape in 2020,
merging the unique capabilities of High B/T and AMRIS into one 3,400 square foot space. Three NMR quality
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superconducting magnet systems will advance research in probe development for DNP NMR imaging, new re-
frigeration with enhanced magneto-caloric effect, and materials growth far from equilibrium. An 18.8T system
is expected to arrive in spring 2020 and to be operational by fall. Systems featuring 9.4T and 14T magnets are
expected to arrive by the end of summer 2020.

All Maglab user facilities and in-house research groups continue to advance the development of new instru-
mentation to serve our growing user community. Please explore the detailed information available in the indi-
vidual chapters that follow and across our website at https://nationalmaglab.org/
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Seeking the most powerful magnetic fields on Earth, scientists and
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WHO OUR USERS ARE

High magnetic fields are a powerful research tool across many disciplines leading to groundbreaking
discoveries that impact your life. The lab comprises 7 distinct user facilities that offer our researchers
a wide range of research capabilities:

* DC Field e Nuclear Magnetic Resonance (NMR)
Steady, continuous magnetic fields up to 45T Solid & solution state NMR & animal imaging

e Pulsed Field e Advanced Magnetic Resonance
Short, ultra-powerful magnetic fields up to 100 T Imaging & Spectroscopy (AMRIS)

eHigh B/T High-resolution solution and solid-state,
Magnetic fields up to 15 T combined with NMR, animal imaging & human imaging
ultra-cold temperatures of 0.4 mK e lon Cyclotron Resonance (ICR)

e Electron Magnetic Resonance (EMR) Ultra-high resolution and high mass accuracy
Magnetic resonance fechniques associated Fourier fransform ion cyclotron resonance
with the electron (FT-ICR) mass spectrometry

SENIOR
PERSONNEL:
45%

POSTDOCS:
15%

USERS BY FACILITY

DC FIELD-708
PULSED FIELD-207
HIGH B/T-17
EMR-162
NMR-287
AMRIS-407
ICR-308

USERS
BY CAREER
LEVEL

TECHNICIANS:
9%

STUDENTS:
35%

/A OF STUDENT USERS & /A OF POSTDOC USERS
ARE FEMALE. ARE FEMALE.
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2019 USERS BY DISCIPLINE

700 —

M Condensed Matter Physics ™ Chemistry, Geochemistry
600 — Engineering W Biology, Biochemistry, Bio-

® Magnets, Materials, physics
500 — Testing, Instrumentation
400 —
300 —
200 —
100 —

]
— |

DC Pulsed HighB/T EMR NMR  AMRIS ICR
Field Field

WHAT OUR USERS SAY

%
(o)
satisfied with

performance of

of users were satisfied of users were
with the assistance satisfied with the
provided by MagLab proposal process.
technical staff.

the facilities and
equipment.

Effie Kisgeropoulos Miller @effiechristina Q
Goodbye TLH @ goodbye @NationalMaglLab @ | have learned so much

about myself and science through all these visits as a graduate student.

So many different versions of Effie have come and left here. | hope to

come back with the next one #nextchapter #adventureofme

Amrit Venkatesh @amrit_venkatesh
Productive and fun week working with @SchurkoFSU group at the
o @NationalMagLab with high field and fast MAS solid-state NMR experiments!
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INVESTING N
IHE FUTURE

The National MagLab is funded by the National Science Foundation
and the state of Florida, making you a stakeholder in our science. In
return for your investment, we are positively impacting the nation’s
economy and making critical discoveries that will lead fo the
technologies of fomorrow.

BUDGET

TOTAL BUDGET: $ 58,813,194

NSF CORE GRANT: 61%
$35,760,000

Physics & Materials
Research: 46%
Magnets, Materials &
. Engineering: 25%
Fiscal Year Chemistry: 11%

. Biology & Biochemistry: 8%
2019 Funding Management &
Administration: 8%
Education & Diversity: 2%

STATE OF
FLORIDA: 22%

$12,965,764
AFFILIATED
INDIVIDUAL
INVESTIGATOR
AWARDS*: 17%
$10,087,430

*New 2019 awards from funding other than the NSF core grant and state of Florida.
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ECQNOMIC IMPACT

IN THE US., THE MAGLAB OVER THE NEXT 20 YEARS,
ANNUALLY GENERATES PROJECTED TO GENERATE

$708 million $14.2 billion

in economic output in economic output

more than

4,550 jobs

more than

91,000 jobs

6.4
INVESTED

BY THE STATE o® ACTIVITY IN FLORIDA 00’

CROSS-SECTOR PARTNERS

Our researchers and staff develop partnerships and collaborations with private
sector industries, universities, national labs and infernational organizations to
ypbn’% new technologies closer fo the marketplace.

100" PATENTS it

High magnetic field research can impact dozens of industrial sectors
[lVellasls] computer & elecironic product manufacturing,

 clean energy, [is] pharmaceuticals.

MAGLAB STAFE

The MagLab employs a diverse workforce that includes scientists, machinists,
engineers, administrators, writers and even artists.

Total MaglLab Staff: 779
.
. Senior Personnel: 252 - Support Staff - Clerical: 28
- Other Professional: 95 - Postdoctoral: 62

- Support Staff -Technical/ . Graduate Student: 172
Managerial: 94 - Undergraduate Student: 76

12

of MagLab students
are female.
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SIZANUNE
CURIOSITY

Whether in a traditional classroom setting or on our website, within
the walls of our lab or in universities around the globe, the National
MagLab is committed fo sharing our passion for science. We are
growing the next generation of scienfists and inspiring all individuals
about the magic of discovery in high magnetic fields.

10.800+ _//

scientists & staff reported

BI(J§] - the largest crowd in MagLab history — fﬁgiﬁﬂﬁ%;i‘;ﬁﬂ;ﬁ:ﬁ -

came from across the southeast to sample the these scientists reached
100 hands-on demonstrations on the science 7.100* peonle

smorgasbord of annual Open House event.

MILLION*
EWHICY pageviews |

middle school students in long-term
mentorship or camp programs, '

89% of whom were from
MILLION*

minutes of MagLab video content
watched on YouTube.
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[.1.  ORGANIZATION

The Florida State University (FSU), the University of Florida (UF) and Los Alamos National Laboratory (LANL) jointly
operate the National High Magnetic Field Laboratory (NHMFL or MagLab) for the National Science Foundation (NSF)
under a cooperative agreement that establishes the Lab’s goals and objectives. FSU, as the signatory of the agreement, is
responsible for establishing and maintaining administrative and financial oversight of the Lab and ensuring that the oper-
ations are in line with the objectives outlined in the cooperative agreement.

The structure of the Maglab is shown in the three figures below. Figure 1.l.1 illustrates the external oversight
and advisory committees, as well as the three internal committees that provide guidance to NHMFL leadership.

Figure 1.1.1: Advisory Committees of the Maglab, showing internal and external advisory committees (as of December
2019).
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Greg Boebinger is the Director of the Maglab and Pl of the cooperative agreement. Together, the Director,
Deputy Laboratory Director, Eric Palm, and Chief Scientist, Laura Greene, function as a team to provide
management oversight for the Laboratory. Lab Leadership — consists of the Maglab Director, Deputy Lab
Director, Chief Scientists, Associate Lab Directors and Maglab Facility Directors. Mark Meisel became the new
Director for High B/T Facility replacing Neil Sullivan.

The Executive Committee meets on a monthly basis to discuss Lab-wide as well as program—specific
issues. The Lab’s scientific direction is overseen by the Science Council, a multidisciplinary “think tank” group
of distinguished faculty from all three sites. Two external committees meet regularly to provide critical advice
on important issues. The External Advisory Committee, made up of representatives from academia, gov-
ernment and industry, offers advice on matters critical to the successful management of the Lab. The Users
Committee, which reflects the broad range of scientists who conduct research at the Lab, provides guidance
on the development and use of facilities and services in support of the work of those scientists. These commit-
tees are further described below.

Figure 1.1.2 shows the structure of the user program with its seven user facilities — DC Field Facility,
Pulsed Field Facility, High B/T Facility, Electron Magnetic Resonance Facility, Nuclear Magnetic Resonance and
Magnetic Resonance Imaging at Florida State University and at University of Florida and lon Cyclotron Reso-
nance.

MagLab Director and
Principal Investigator
Greg Boebinger
Deputy Lab Director
Eric Palm
Chief Scientist
Laura Greene
'l

MaglLab User Program
Anke Toth, Chief of Staff

Ameil Reyes

Magnet Control
Room Operations
Bryon Dalton

Hybrid & Cryogenic
Operations
Mark Vanderlaan

Figure 1.1.2: NHMFL User Program (as of December 2019)
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DC Magnetic Pulsed Magnetic High B/T Facility Electron Magnetic Nuclear Magnetic Muclear Magnetic lon Cyclotron
Field Facility Field Facility Mark Meisel, Resonance Resonance/Magnetic Resonance/Magnetic Resonance
Tim Murphy, Michael Rabin, Director Facility Resonance Imaging Resonance Imaging Chriz Hendrickson,
Director Program Director Steve Hill, Director at FsU at UF Director
Rogs McDonald, Jurek Krzystek, Tim Cross, Director Joanna Long, Director
Deputy Director Deputy Director Bill Erey, Deputy Director Tom Mareci,
Deputy Director
User Scheduling User Scheduling User Scheduling User Scheduling User Scheduling Muclear Magnetic User Scheduling
Tim Murphy Laurel Winter Neil Sullivan Jurek Krzystek Ashley Blue Resonance Amy McKenna
James Rocca
Millikelvin Lab Operations Facility Manager Keck Powered Magnet Solid State and Instrumentation
TBA Laurel Winter Lucia Steinke Jurek Krzystek Solution NMR MRI Microscopy Chris Hendrickson
Zhehong Gan & Vertical Magnet
— User Scheduling Biology Applications
Magnetlzatlonl Generator Low Tern!:uergture W—_Bal_m EMR James Collins Lisgi; h?'lf:le rson
Eun Sang Choi Operations Magnetization Likai Song Magnetic Resonance
Jon Bet Chao Huan Imaging p— -
In vivo Magnetic N
Pressure Multifrequency EMR 5am Grant Resonance Imaging Environme: n_tal &
Stan Tozer MS&T Safety Officer, Andrew Ozarowski & Horizontal Magnet Petrochemical
Doan Nguyen Building NMR/MRI Probes User Scheduling Applications
- Infrastructure Bill Brey Huadong Zeng Ryan Rodgers
Optics Naoto Masuhara High Field Pulzed EMR petar Gork
Steve McGill Hans van Tol rGorkov .
RF Program
Mal El lai
Cond Matter NMR alathy Elumalai
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Figure 1.1.3 below displays the internal, operational organization of the Laboratory. It includes the seven user
facilities, all Associate Lab Directors as well as the Office of the Director structure.

Figure 1.1.3: Maglab Organizational Chart (as of December 2019)

16



1.2

l.3.

2019 MagLab Annual Report - Laboratory Management

EXTERNAL ADVISORY COMMITTEE
The External Advisory Committee is made up of representatives from academia, government and industry. This
committee offers advice on matters critical to the successful management of the lab.

e Meigan Aronson—External Advisory Committee Chair—University of British Columbia
e Madalina Furis—User Committee Chair (ex officio member of EAC)—University of Vermont

R. David Britt—UC-Davis
Wei Chen—University of
Minnesota

Jean Futrell—Battelle
Gillian R. Goward—
McMaster University
Robert Griffin—MIT

Songi Han—UC-Santa Bar-
bara

Carol Nilsson—Swedish
National Infrastructure for
Biological Mass Spectrome-
try

Stanley Opella—UC-San
Diego

Dean Sherry—UT South-
western

USER COMMITTEE

Christoph Boehme—Uni-
versity of Utah

Stuart Brown—UC-Los
Angeles

Moses Chan—Penn State
University

Cory Dean—City College
of New York

lan Fisher—Stanford Uni-
versity

Barbara A. Jones—IBM
Almaden Research Cen-
ter

Art Ramirez—UC-Santa
Cruz

Mansour Shayegan—
Princeton University
Nai-Chang Yeh—Califor-
nia Institute of Technol-

ogy

Luca Bottura—Magnets,
Superconductors and Cry-
ostats

Jeff Parrell—Oxford Su-
perconducting Technology

Jonathan Bagger—TRIUMF
Peter Littlewood—Univer-
sity of Chicago

Bruce P. Strauss—U.S. De-
partment of Energy

Alan Tennant—Oak Ridge
National Laboratory

The Maglab’s Users Committee represents the Maglab’s broad, multidisciplinary user community and advises
the Lab’s leadership on all issues affecting users of our facilities. The Users Committee is elected from the user
base of the NHMFL. Each facility has a subcommittee elected by its users to represent their interests to the
NHMFL. DC Field and High B/T facilities have a single, combined subcommittee representing the two user
facilities. Likewise, the NMR facilities at UF and FSU have a single, combined subcommittee. Pulsed Field, ICR
and EMR facilities have their individual subcommittees. Each subcommittee then elects members to represent it
on the Users Executive Committee. This Users Executive Committee elects a chair and two vice chairs. The
DC Field/High B/T Advisory Committee, the Pulsed Field Advisory Subcommittee, the EMR Advisory Subcom-
mittee, the NMR/MRI Advisory Committee and the representative from the ICR Advisory Committee met
October 1-3 in Santa Fe, NM, to discuss the state of the Laboratory and provide feedback to the NSF and
Maglab management. The 2019 User Advisory Committee Report has been made available on our website.
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Representing the DC Field/High
B/T Advisory Subcommittee
Madalina Furis, Chair—Univer-
sity of Vermont

Sara Haravifard, Vice Chair,
General Field Facilities—Duke
University

Representing the EMR Advisory
Subcommittee

Stefan Stoll, Vice Chair, Reso-
nance Facilities—University of
Washington
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Ljiljana Pasa-Toli¢c—Pacific
Northwest National Labora-
tory

Representing the NMR/MRIs Advi-
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Len Mueller—UC-Riverside
Aaron Rossini—lowa State Uni-
versity

Representing the PFF Advisory
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Nicholas P. Butch—IST Center
for Neutron Research

Madalina Furis(*), Chair—Uni-
versity of Vermont

Joseph G. Checkelsky—Massa-
chusetts Institute of Technol-
ogY

Sara Haravifard(*)—Duke Uni-
versity

e Ben Hunt—Carnegie Mellon
¢ Philip Moll—Max Planck Insti-

tute

Jane Musfeldt—University of
Tennessee

Andrea Young—UC-Santa
Barbara

Haidong Zhou—University of
Tennessee

Rodolphe Clerac—Centre de
Recherche Paul Pascal

Lloyd Lumata—University of
Texas

Stergios Piligkos—University
of Copenhagen

Hannah Shafaat—Ohio State
University

Stefan Stoll(*)—University of
Washington

Joshua Telser—Roosevelt Uni-
versity

Adam Aczel—Oak Ridge Na-
tional Laboratory

Nicholas P. Butch(*)—NIST
Center for Neutron Research
Krzysztof Gofryk—Idaho Na-
tional Laboratory

Pei- Chun Ho—California
State University, Fresno
Zhigiang Mao—Tulane Univer-
sity

Priscila Rosa—Los Alamos Na-
tional Laboratory

18

David Bryce—University of
Ottawa

Paul Ellis—Doty Scientific, Inc.
Richard Magin—University of
lllinois at Chicago

Vladimir Michaelis—University
of Alberta

Doug Morris—National Insti-
tutes of Health

Len Mueller(*)—UC-Riverside
Dylan Murray—UC-Davis
Thoralf Niendorf—Max Del-
bruck Center for Molecular
Medicine

Aaron Rossini(*)—lowa State
University

Jack Beauchamp—California
Institute of Technology

Rene Boiteau—Oregon State
University

Michael L. Easterling—Bruker
Corporation

Ying Ge—University of Wis-
consin

Kristina Hakansson—Univer-
sity of Michigan

Ljiljana Pasa-Toli¢(*)—Pacific
Northwest National Labora-
tory



2019 MagLab Annual Report - Laboratory Management

.4. PERSONNEL

As of January 1, 2020, the MaglLab is comprised of 779 people who work at its three sites and are paid by NSF use
grant, State of Florida funding, individual investigator awards, as well as home institutions and other sources. A list of
MaglLab key personnel and other senior personnel is presented in Appendix I.

Principal Investigators

Boebinger, Gregory (Pl) Director/Professor

Long, Joanna (Co-PI) Program Director - AMRIS, UF
Marshall, Alan (Co-PlI) Chief Scientist

Palm, Eric (Co-PlI) Deputy Lab Director

Rabin, Michael (Co-Pl) Program Director - LANL

User Facility Directors
Advanced Magnetic Resonance Imaging and Spectroscopy Facility (UF) Joanna Long

DC Field Facility (FSU) Tim Murphy
Electron Magnetic Resonance Facility (FSU) Stephen Hill

High B/T Facility (UF) Mark Meisel

lon Cyclotron Resonance Facility (FSU) Chris Hendrickson
Nuclear Magnetic Resonance (FSU) Tim Cross

Pulsed Field Facility (LANL) Michael Rabin

Of 779 people, senior personnel represent the largest group at 32%, followed by graduate students at 22%,
other professionals and technical support staff at 12% each. The total distribution appears in Figure 1.4.1.
12% 4%
32% M Senior Personnel (252)

M Postdoc (62)

# Other Professional (95)

® Graduate Student (172)

¥ Undergraduate Student (76)

M Support Staff - Technical/Managerial (94)

22% B Support Staff - Secretarial/Clerical (28)

Figure 1.4.1: Maglab Position Distribution (as of January |, 2020)

Overall distribution of diversity for all three sites of the Maglab includes: 47% white males, 23% Asian males and
females, 18% white females, 7% black or African American, and 1% American Indian. The distribution by diversity
appears in Figure 1.4.2.
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1% 4%
22% M White - Male 47%, Female 18%

M Black or African American - Male 4%,

Female 3%
M Native Hawaiian or Pacific Islander -

0%
M Asian - Male 16%, Female 7%

M American Indian or Alaska Native -

Male 1%, Female 0%

65% M More Than One - Male 1%, Female 0%

B Prefer not to respond - Male 3%,
Female 0%

Figure 1.4.2: Maglab Distribution by Race (as of January |, 2020)

.4. DIVERSITY ACTION PLAN
The Maglab is committed to diversity and inclusion in the STEM workforce at the MaglLab and throughout the
nation. To accomplish this goal, our efforts are focused on: outreach to underrepresented and underserved
populations in STEM from K-early career scientists; utilizing best practices in our recruitment and hiring strate-
gies to improve the representation of underrepresented minority groups (including women) at the lab and in
the STEM workforce; and creating a climate where all personnel feel that they have equal opportunities to career
development and mentoring leading them to want to remain at the lab/within the STEM workforce (retention).
As part of this strategic plan, the diversity committee structures its budget and subcommittees to align with
these efforts.

The MaglLab Diversity Committee meets every other month to discuss and review reports and issues facing
the lab. The members of the MaglLab Diversity Committee in 2019 can be found in Table 1.5.1.

Table 1.5.1: 2019 NHMFL Diversity Committee Members (new members are in bold)

Chair: Roxanne Hughes, FSU Jason Kitchen, FSU Kristin Roberts, FSU

Incoming Chair: Ernesto Bosque, FSU = You Lai, FSU Graduate Student Jose Sanchez, FSU

Ryan Baumbach, FSU Amy McKenna, FSU John Singleton, LANL

Gregory Boebinger, NHMFL Director Jennifer Neu, FSU Graduate Student Komalavalli Thirunavukkuar-
asu, FAMU

Alfie Brown, FSU Martha L. Chacon Patino, FSU Postdoc Anke Toth, FSU

Malathy Elumalai, UF Kirk Post, LANL Hans van Tol, FSU

David Graf, FSU Bettina Roberson, FSU Kaya Wei, FSU postdoc

Laura Greene, NHMFL Chief Scientist Kari Roberts, FSU Yan Xin, FSU

All of these members work diligently to reach our diversity mission in one and/or all three of the main areas of
focus: outreach, recruitment and retention.

Outreach

The summary of outreach diversity initiatives and demographics can be found in the Chapter 3. In addition to
the efforts mentioned there, the Maglab also held three additional events:
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(1) Event series for the UN International Day of Women and
Girls (February | 1):
e On February |1, 2019, the Maglab held a special Sci-
ence of Skating Event at Skate World, a local Tallahas-
see skate center (Figure 1.5.1). Dr. Amy McKenna
led this effort, which included various games and
hands-on activities that highlight the physics of skating.
Over 100 elementary school girls and boys attended.
e On February 12, 2019, the Maglab hosted a speed
mentoring event wherein |5 women scientists dis-
cussed their career paths and then met in small groups
with over 50 middle and high school girls from the lo-  Figure 1.5.1: Science of Skating Event at
cal Tallahassee area. Participating Maglab mentors in-  Skate World
cluded: Dr. Amy McKenna, Dr. Julia Smith, Dr. Laura
Greene and Dr. Huan Chen.
(2) Expanding your Horizons (LANL):
For the fourth consecutive year, the Maglab helped to sponsor and provide role models for the annual Santa
Fe, NM, Expanding Your Horizons Workshop held in February 2019. Over 250 middle school girls attended;
of these more than 50% were a member of an underrepresented minority group.
(3) SciGirls Code:
In October of 2019, Carlos Villa and Brooke Hobbs, a STEM teacher from Florida A&M University De-
velopmental Research School, attended a training for a new coding curriculum developed by the SciGirls
national organization. CIRL will run a SciGirls coding camp using these new techniques at FAMU DRS in
2020.

Recruitment and Hiring

The Diversity Committee has two subcommittees that are responsible for overseeing recruitment and hiring
procedures. The first of these is the Compliance Subcommittee, chaired by Jason Kitchen. The role of the
Diversity Compliance Subcommittee is to help coordinate the efforts of faculty hiring committees in the search
for diverse candidates, particularly from underrepresented-in-STEM groups. The Compliance Subcommittee
meets with the chair of each hiring committee at the outset of a position search, screens the position advertise-
ment for gender bias verbiage, ensures that all members of a hiring committee have been trained for best prac-
tices in successfully staging diversity-promoting candidate searches and that advertisements are sent to networks
that reach underrepresented groups. Before hiring committees make a final offer to a candidate, they send the
Comepliance Subcommittee a summary of the candidate interviewing and selection process.

In 2019 there were eleven active Maglab faculty position searches, including three which started in 2018.
These searches were spread between four departments within the MaglLab: Condensed Matter Science — DC
Field, Magnet Science & Technology, lon Cyclotron Resonance and Nuclear Magnetic Resonance. Of the ||
searches, seven were for replacement of outgoing personnel and four were newly created positions. In 2019,
three of the || active searches were completed with acceptance of job offers, which resulted in the hiring of
two more women faculty scientists at the Maglab.

The Recruitment Subcommittee, chaired by Kristin Roberts, continued to support recruitment efforts across
the Maglab. In 2019, the subcommittee funded Maglab recruitment at a symposium on supporting women in
chemistry that took place during the fall American Chemical Society meeting, the American Institute of Chemical
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Engineers Conference and at the University of Puerto Rico Rio Piedras, a high-Hispanic serving institution. Re-
cruitment funding in 2019 also supported two prospective candidate visits to the lab and two REU participants
who applied to the Maglab’s REU program after earlier recruitment trips to Tuskeegee University and the
University of Puerto Rico.

The Recruitment Subcommittee also promoted open positions across the lab’s social media channels and
on the Maglab website. The careers section of the website alone earned nearly 53,000 total page views, an 85%
increase from 2018. About 17% of those website page views came from females.

Retention, Advancement and Mentoring

The Maglab conducted its fifth internal climate survey in 2019. Consistent with past years, employees at the
Maglab rated their supervisors favorably. Students reported that their supervisors encouraged teamwork and
staff reported that their supervisors were accessible, listened to their ideas and treated them with respect.
Additionally, students and postdocs rated Maglab leadership favorably, indicating that they felt their contribu-
tions to the lab were valued. The results of the climate survey also helped id