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DIRECTOR'S EXECUTIVE SUMMARY

Record Number of Users, High-Quality Research and Engaging

Education

A Worldwide User Resource

In 2015, the National MaglLab established, once
again, a record number of 1,615 users, representing
single investigators from 175 universities, govern-
ment labs, and private companies in the United
States, and more than 300 institutions worldwide.
About 20 percent of the 2015 users identified as fe-
male (with 8 percent of our users choosing not to
respond) and 6 percent identified as minority (with
12 percent of our users choosing not to identify).
New researchers continue to rotate into the MaglLab
community: 24 percent of the 492 principal investiga-
tors in 2015 were first-time principal investigators
and 755 (or 47 percent) of our users at the postdoc
and student levels conducted their first experiments at
the lab in 2015.

At the end of each year, MaglLab users submit
brief summaries of their experiments, research, and
scholarly endeavors. In 2015, users generated 478
research reports. All reports are available online at:
https://nationalmaglab.org/research/publications-
all/research-reports

The most appropriate measure of the quality of
the research performed at the National MagLab is
represented by the 431 articles published in peer-
reviewed journals in 2015, many in the scientific
community’s most prestigious journals, including
Nature, Science, Physical Review Letters, Analytical
Chemistry, Energy Fuels, and The Proceedings of the
National Academy of Sciences. For a full listing of
the 2015 publications, visit https://nationalmaglab.
org/research/publications-all/publications-search.

MagLab users are not only scientifically produc-
tive during their visits, they are also positive about
their time at the lab. The sixth annual user survey was
conducted in summer 2015 and, with 227 users re-
sponding, the survey continues to show overwhelm-
ing satisfaction with the MagLab user experience:

e 99 percent of users were satisfied with the
assis-tance provided by MagLab technical staff.

e 96 percent of users were satisfied with the
per-formance of the facility and equipment.

e 93 percent of users were satisfied with the pro-
posal process.

o 91 percent of users plan to publish in a peer-
reviewed journal as a result of their magnet time.

Attracting New Users
Across the National MagLab’s seven user facili-

ties, enhancements and upgrades were completed in

2015 to continue to serve the user community in de-

livering experimental environments for transforma-

tive research. Enhancements to user facilities includ-
ed:

e The ICR facility opened the user program on the
first actively-shielded 21 tesla Fourier transform
ion cyclotron resonance mass spectrometer. The
21 tesla magnet is the highest field supercon-
ducting magnet ever used for FT-ICR and fea-
tures high spatial homogeneity, high temporal
stability, and negligible liquid helium consump-
tion

e New interphase transformers and passive filters
were installed in all four DC Field power sup-
plies in 2015 providing a higher power level and
more effective noise filters, reducing even fur-
ther the ripple on the DC current supplying the
resistive and hybrid magnets.

e The four DC Field cooling towers that are the
final stage of heat transfer between the resistive
magnets and the atmosphere underwent a com-
plete rebuild during 2015.

e The 1.3 GW generator / utility interface breakers
at the Pulsed Field Facility were refurbished to
prevent problems and minimize downtime.

e A hybrid photon counting pixel array X-ray de-
tector was tested as part of the X-ray diffractom-
eter development for the 25 T split helix magnet.

e DC Field staff worked on the development of a
vibrating coil magnetometer for characterizing
high temperature superconductors by allowing
for the investigation of very high critical currents
and magnetization currents in HTS materials
over a wide range of angle, field, and tempera-
ture.
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e In the High B/T facility, ultra-low-noise radiof-
requency capabilities are being added to Bay 2 to
enable resistance-detected NMR of quantum Hall
samples. This technique will help
probe the spin properties of exotic fractional
quantum Hall states. In the AMRIS and
NMR/MRI facilities, new probe development in-
cluded the creation of a triple resonance magic
angle spinning low-E probe for the 750 MHz
NMR instrument, as well as first-generation
probes for the soon-to-be-commissioned 36T Se-
ries Connected Hybrid (SCH) magnet that deliv-
er an upgrade to unprecedented operating fre-
quencies for high-resolution NMR.

e Continued development of dynamic nuclear po-
larization across the lab including on the 4.7 and
11.1 tesla MRI systems.

Magnet Science and Technology (MS&T) and
the Applied Superconductivity Center (ASC) contin-
ued to develop high-performance magnet systems
and advance our understanding of new materials for
use in magnets.

e The 36 T Series Connected Hybrid (SCH) mag-
net has been fully assembled! Continued work
on the monitor and control system is underway,
which will be followed by system testing and, ul-
timately, commissioning for our user program.

e Final prototype-testing and coil-winding for the
32 T All-Superconducting magnet was com-
pleted in 2015. This magnet in prototype reached
a field of 27 T on June 5, which, thus, already
claims the world record for field strength for an
all-superconducting magnet.

e Pulsed magnets made a significant step forward
in 2015. The workhorse 65 T short-pulse magnet
was upgraded to a 74 T magnet system with the
bore of 7 mm. The magnet operates stably and
has delivered more than 50 shots above 70 T for
users to perform successful experiments at tem-
peratures as low as 500mK.

In 2015, more than 400 lectures, talks or presen-
tations were given by MagLab staff across 20 coun-
tries, a major contributor to the continued attraction
of new users to the lab. Nine conferences and work-
shops were held in 2015 including the User Summer
School, which hosted 28 early career experimental-
ists, and the Winter Theory School, which hosted 72
participants.

The launch of the MaglLab’s new website at the
start of 2015 was one of our biggest highlights. The

new site offers more content for scientific experts and
a modern, mobile-friendly look that better showcases
the lab’s instruments, research output and expertise.
With user-focused features introduced on the new
website, traffic to the user-specific scientific sections
of the website saw a 55 percent increase in a single
year.

Staff changes and accolades
A number of important staff changes took place

in 2015. The most prominent is the addition of Na-

tional Academy of Science member Laura Greene
who became the MagLab's chief scientist on August

17, bringing more than 30 years of scientific exper-

tise and perspective to the MagLab’s upper manage-

ment team. Chris Hendrickson was named director of
lab's ICR Facility, just as the facility unveiled the
new world-record 21 tesla magnet system. Alan

Marshall assumed the role of Chief Scientist of the

ICR Program.

Researchers across the lab were widely recog-
nized in 2015 for the impact of their leadership and
research:

e Greg Boebinger, Director of the National
MagLab, was awarded the Francis G. Slack
Award by the Southeastern Section of the Ameri-
can Physical Society for his service to advancing
physics across the region and nation. Boebinger
was also selected as the inaugural chair of the
newly formed Global High Magnetic Field Fo-
rum (HiFF) with the signing of a memorandum
of understanding in July 2015. HiFF includes
representatives from the major high magnetic
field laboratories in China, Europe, Japan and the
United States, working together to promote re-
search and technology development using high
magnetic fields.

e National MagLab and Los Alamos National La-
boratory physicist Albert Migliori won the top
instrumentation prize of the American Physical
Society — the Joseph F. Keithley Award for Ad-
vances in Measurement Science.

e Lev Gorkov was a 2015 Ugo Fano Prize win-
ner for his key contributions to the theory of su-
perconductivity.

e Mike Davidson was named a Distinguished Sci-
entist by the Microscopy Society of America.
Known for his groundbreaking work with flo-
rescent proteins, Davidson inspired recent Nobel
Prize winner Eric Betzig in the development of
his photo-activated localization ~microscopy
(PALM).
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e The Institute of Electrical and Electronics Engi-
neers (IEEE) presented their Award for Continu-
ing and Significant Contributions in the Field of
Large Scale Applications of Superconductivity
to W. Denis Markiewicz. Markiewicz led the de-
velopment of the MagLab’s 900 MHz Ultra Wide
Bore NMR/MRI magnet and is now working on
the 32 T All-Superconducting magnet project.

In addition to the above individual accomplish-
ments, 96 Ph.D. Dissertations and Master Theses
were awarded in 2015 for research performed using
MagLab facilities.

Commitment to Diversity, Education, and Collabo-
rations

Following the decision to retool the diversity ef-
forts at the MaglLab late last year, the Diversity
Committee developed in 2015 a new strategic plan
and expanded the membership of both the internal
Diversity Committee and the External Advisory
Committee to draw upon a broader range of expertise
in diversity and inclusion.

The MagLab consistently develops new partner-
ships and collaborations with universities, other la-
boratories, private companies, and community and
educational groups. In 2015, the lab had over 100
partnerships, nearly half of which were with industry.

The MagLab continued to reach students, teach-
ers, and the public throughout 2015. Across the lab’s
three sites, more than 7,200 K-12 students had a tour
or received outreach in 2015. Scientists from across
the lab helped facilitate an annual Open House that
hosted 5,700 visitors, and another 73 researchers en-
gaged in additional outreach to more than 2,450 peo-
ple in 2015. More than 113 K-12 students participat-
ed in long-term mentorship, internship or camp pro-
grams during the year, with another 24 undergradu-
ates participating in the eight-week Research Experi-
ences for Undergraduates across all three sites.

As has already been mentioned, the MagLab
launched a new website with additional content for
our users. The new website also includes a revamped
education section, Magnet Academy, designed for
teachers, students, and other curious visitors looking
for information on electricity and magnetism. The
site caters to diverse learning styles featuring a “ways
to learn” option and enables site visitors to filter con-

tent by age, grade level, and topic. In its first year
alone, the website has received more than a million
page views.

Looking ahead ...

The MagLab continues to make great progress
on a number of large magnet projects. The Series
Connected Hybrid (SCH) magnet is nearing comple-
tion, preparing to provide 36 T at 1 ppm homogeneity
while consuming only 14 MW of power. Additional-
ly, the transformational 32 T All-Superconducting
Magnet is also nearing completion and is expected to
come online in 2016. This magnet will provide users
with a nearly 50% increase in fields available from
superconducting magnets. Work is also continuing on
a 40 tesla-class resistive magnet that will use the full
capacity of our recently upgraded DC magnet power
supplies.

Researchers will continue to explore the poten-
tial application of “no insulation” REBCO magnet
technology, a new technology which set a world rec-
ord for a high-temperature superconducting (HTS)
coil operating inside a high-field resistive magnet at
40.2 T. In addition to eclipsing the previous record of
35.4 T, the test demonstrated the impressive potential
of a new way of making high-field superconducting
magnets that may offer robust protection against
guenching, although much testing remains to be
done.

Other facilities and departments around the lab
are continuing to make great progress on a wide vari-
ety of instrumentation developments and enhance-
ments for users. These are described in their individ-
ual chapters.

Finally, we could not summarize the year with-
out including in that summary the terrible loss that
occurred at the MagLab on October 21, 2015 when
one of our employees suffered fatal injuries while
performing construction work on the Series Connect-
ed Hybrid magnet. This devastating loss of a friend
and coworker has strengthened the MagLab’s affir-
mation of and dedication to the supreme importance
of safety at our laboratory. New procedures, process-
es, infrastructure, and training have been put in place
to better ensure that all staff, users, and visitors are
safe while at the MagLab. These are described in
more detail in the Safety section of this annual report.


https://nationalmaglab.org/about/around-the-lab/meet-the-magnets/meet-the-900-mhz-nmr-magnet
https://nationalmaglab.org/about/around-the-lab/meet-the-magnets/meet-the-900-mhz-nmr-magnet
https://nationalmaglab.org/about/maglab-dictionary/resistive-magnet

CHAPTER 1
2015 YEAR AT A GLANCE



A Range of Research Possibilities

1 LAB, 3 SITES, 7 USER FACILITIES, I

. 3 IN-HOUSE RESEARCH GROUPS & MAGNET DEVELOPMENT '

The only facility of its kind in the United States, the National
High Magnetic Field Laboratory (National MagLab) is the
largest and highest-powered magnet laboratory in the world.

Located at Florida State University, the University of Florida and
Los Alamos National Laboratory, the National MagLab expands
the boundaries of scientific knowledge and advances basic
science, engineering and technology in the 21st century.

In 2015, 1,615 researchers from academia and the corporate
world conducted cutting-edge research using our unique,
world-record instruments. The MagLab exists for these ESVILLE L
users fo explore promising new materials, research pressing
global energy problems and expand our understanding of the
biochemistry that underlies living things by performing experi-
ments in our seven user facilities:

. advanced N:agne:tic ] = lon Cyclotron Resonance
Sg:grrzgzﬁp;nggm%g; . g::‘l,?‘%rnl\:: %«nﬂl:g netic

» DC Field Resonance Imaging/

» Electron Magnetic Spectroscopy
Resonance = Pulsed Field

= High B/T

The lab also has a number of important in-house research

groups that complement the user facilities through development
of new techniques, theories and equipment, including Materials
& Condensed Matter Science, Geochemistry and Cryogenics.

The MagLab’s Magnet Science & Technology (MS&T) group
and Applied Superconductivity Center (ASC) work to develop
the most efficient and strongest resistive, pulsed, supercon-
ducting and hybrid magnets in the world.




WE USE MAGNETS TO STUDY
MATERIALS

jesese

Scientists use our magnets to explore
semiconductors, superconductors,
crystals, and atomically thin materials —
research that reveals the secret work-
ings of materials and empowers us to
develop new technologies.

Scientists use magnets to study energy
and the environment. They work to opfi-
mize petroleum refining, advance poten-
tial biofuels such as pine needles and
algae, and fundamentally change the
way we store and deliver energy by
developing better batteries.

FNERGY

Scientists study the foundational science
of protein and disease molecules that
underlies the cells and creates life itself.
This work could improve future treatment
of AIDS, cancer, Alzheimer’s and other
diseases.

Percentage of Users who
were new

MagLab World Records 1 Articles Published in

Peer-reviewed Journals

Books, Chapters, Reviews &
other One-time Publications

Number of Principal
Investigators

Graphene
Correlated Electrons
Topological Matter

Kondo/Heavy
Fermion Systems

Magnetism and
Magnetic Materials

Petroleomics
Catalysis

Dissolved Organic
Matter

Lithium Battery
Imaging

Biofuels

Natural Products
Quadrupolar NMR

Dynamic Nuclear
Polarization

Quantum Fluids
and Solids

Qubits & Quantum
Entanglement

Semiconductors
Superconductivity
Molecular Conductors

Superconductivity -
Applied Research

Fuel Cell Membranes
Geochemistry

Environmental
Analysis

Sodium MRI
Membrane Proteins
Metabolomics
Biomarkers

Ph.D. Dissertations &

Master Theses
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MaglLab’s Worldwide User Community

In 2015, the MagLab’s 1,615 users represented 175 universities, ; ;
government labs and private companies in the United States and a § USER DIVERSITY §
total of 314 worldwide.

SENIOR POST
PERSONNEL: DOCS:
51% 13%
USERS
BY CAREER
LEVEL
i STUDENTS:
TECHNICIANS: 34%
2%

DC FIELD - 555
NMR - 226

AMRIS - 257
PULSED FIELD - 160

HIGH B/T - 21
EMR - 1587
ICR - 239

29% OF STUDENTS AND
27% OF POSTDOCS

ARE FEMALE
UNIVERSITY:
88%
USERS
:)'
DOMESTIC INTERNATIONAL AFFILIATION
INSTITUTIONS =~ | INSTITUTIONS
NATIONAL
[~ 131 universmes [ 102 universmes & LABS. 10%
5> covennment Lass [l 30 GOVERNMENT LaBs | INDUSTRY: 2%

§ 12 PRIVATE COMPANIES F 7 PRIVATE COMPANIES
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\W/HAT OUR USERS SAY R 2015 USERS BY DISCIPLINE]

96"

OF USERS WERE SATISFIED WITH
PERFORMANCE OF THE FACILITIES
AND EQUIPMENT.

DC Field Pulsed Field  High B/T EMR AMRIS ICR GEOCHEM

O/ B Condensed Matter Physics M Engineering Il Biology, Biochemistry, Biophysics
B Magnets, Materials, W Chemistfry, Geochemistry
o Testing, Instrumentation
The MagLab's interdisciplinary research environment brings scientists

from a variety of disciplines to explore materials, energy and life.

OF USERS WERE SATISFIED
WITH THE ASSISTANCE PROVIDED :
BY MAGLAB TECHNICAL STAFF. while we were in Tallahassee. Our experiment went

as smoothly as it could have thanks to the

We had a great and extremely productive week

Millikelvin staff. They were always there to help

o us load our samples and prepare the probes that
i needed a bit of modification for our experiment. They :
o i were perfect. Furthermore, we had great interactions

with other scientists there who were not even formally :
part of the experiment ... who spoke with us about :
the theoretical implications and interpretations of our
data. These discussions were invaluable. The frip

OF USERS PLANTO PUBLISH fo Tallahassee would have been worth it just to speak
IN A PEER-REVIEWED . with them! :
JOURNAL AS A RESULT OF — Tyler Merz, Stanford University

THE'R MAGNET TlME Millikelvin Facility (DC Field Facility) user March 2015

Data reflects external users only. All users were
surveyed anonymously.
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Dollars and Cents

| FINANCIAL REPORT

TOTAL BUDGET: $49,240,407

NATIONAL SCIENCE

FOUNDATION:
(MagLab Core Grant only)

68.4%

Fiscal Year
2015 Funding

INDIVIDUAL
INVESTIGATOR
AWARDS™: 5.4%

STATE OF
FLORIDA: 26.2%

Physics & Materials Research: 47%
Magnets, Materials & Engineering: 25%
Chemistry: 9%

Biology & Biochemistry: 7%
Management & Administration: 10%
Education/Diversity: 2%

*These are new 2015 awards from funding other than the NSF core
grant and State of Florida that benefit the MagLab user program.

@ SPINOFFS

LABS & COMMUNITY
INSTITUTES & EDUCATIONAL

@ GROUPS

Cross-Sector
Partners

INDUSTRY

The MagLab develops partnerships with the private sector to bring
new technologies to the marketplace.

4% of MagLab users plan to acquire a patent as a
result of their experiment at our facility.

| SHARING A STAKE IN SCIENCE

Multiple Invesime‘Qis

.&Iuliiplied Impacts

For every $1 invested by the 7,
National Science Foundation, the
MagLab leverages an additional $1 for

o
<

7
<

|
A

Host INSTITUTIONS

| ECONOMIC IMPACT |

THE MAGLAB OVER THE NEXT 20 YEARS,
ANNUALLY GENERATES PROJECTED TO GENERATE
— INTHE USA - IN THE USA

$182 million N

in economic output

more than

1,560 jobs

$3.6 billion

in economic output

more than

31,000 jobs

RETURN ON INVESTMENT

$1 - $6.57,

ECONOMIC
BY THE STATE @ ACTIVITY IN FLORIDA
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Building the STEM Pipeline

Personnel at FSU, UF & LANL includes
5,700 visitors at 2015 Open House. (e;mployeess fundfegl| bydthe NSF Core

t or Stat ida.
1,000+ people toured the Iab. ATOESITIE O HONES
73 scientists engaged in. community oufreach to
2,450+ people.

1 MILLION page views to newly launched website.

Total MagLab

| ENGAGING STUDENTS & TEACHERS | Staff. 716

7,270 K-12 students participated in outreach or
a ftour.

24 students in Research Experiences for
Undergraduates program across all 3 sites. A
88% from underrepresented groups.

Senior Personnel: 228

113 students in long-term mentorship, internship or Other Professionall: 88
camp programs. 68% from undegfepresented groups. g Tosidoc: S8

RELEl Craduate Student: 159
N Undergraduate Student: 69

Support Staff - Technical/Managerial: 81
Support Staff - Secretarial/Clerical: 33

: : ;---Pos’rdocs, graduate students
ENGAGING EARLY CAREER SCIENTISTS and undergraduate students

make up 40% of the staff.

400+ lectures, talks or presen’ro’rior@ven ;V 429, OF UNDERGRADS

Maglab staff across 20 countries.

28 participated in User Summer Schoy \.
72 participated in Theory Winter School.

39% OF GRADSTUDENTS  ARE FEMALE

349, OF POSTDOCS

755 of the MaglLab’s users were postdocs or students.
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CHAPTER 2 — LABORATORY MANAGEMENT

1. Organizational Chart

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 operations are in line with the objectives outlined in the cooperative
agreement.

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

EXTERNAL ADVISORY COMMITTEE
Meigan Aronson, Chair

Chris Wiebe, Chair Users Cmte. ex officio

INSTITUTIONAL OVERSIGHT / Christopher

Songi Han Jeff Parrell
Lora Hine Art Ramirez
Barbara Jones Ravinder Reddy

COMMITTEE Boehme
John Thrasher, President, R. David Britt

FSU, Chair Stuart Brown )
- Stephen Julian Susan Seestrom
USERS COMMITTEE cnaront Fuchs, President, UF LicaSotura  phiip Kim Mansour Shayegan
Chris Wiebe, Chair aries Wchiflan, Director, Jack Freed Junichiro Kono  Dean Sherry
Madalina Furis, Vice Chair, General Field Instituti IR . Jean Futrell Peter Littlewood Bruce Strauss
Rob Schurko, Vice Chair, Resonance s n.glttutlo:a FS‘EP\’:??"‘:"VES N Robert Griffin _ Carol Nilsson  Alan Tennant
] B ary Ostrander, or Researc ol Nai-Ch Yeh
User Sub-Committees David Norton, UF VP for Research Gillian Goward Stanley Opella ai-Chang Ye

DC/High BIT User Sub-Cmte

Alan Bishop, LANL Principal Associate

Pulsed User Sub-Cmte Director for Sci Technol d
NMR/MRIs User Sub-Cmte irector for E?llgil:lce(;ﬁnegc nology an EXECUTIVE COMMITTEE

lon Cyclotron Resonance User Sub-Cmte Lab Director, Chair
Electron Magnetic Resonance User Sub-Cmte Monthly Meeting of Director, Deputy Lab Director,
Associate Lab Directors, Assistant Lab Director,
User Facility Directors, Chief Scientists and Science
Council co-Chairs, Diversity Program Director, Director
of Center for Integrating Researchand Learning,
k Greg Boebinger MaglLab EH&S Director

Lucio Frydman, Chief Scientist for Chem/Bio
David Larbalestier, Chief Materials Scientist f
Alan Marshall, Chief Scientist for ICR MagLab Director and PI

Deputy Lab Director |

SCIENCE COUNCIL Eric Palm 1 DIVERSITY COMMITTEE

Vivien Zapfand Theo Siegrist Chief Sci . CIRL Director, Chair
Condensed Matter co-Chairs ief Scientist Director, Representatives from MagLab Departments
Gail Fanucci, Chem/Biclogy co-Chair Laura Greene

‘ SAFETY COMMITTEE
MaglLab EH&S Director, Chair
EH& S 5taff, Director,
Representatives from MagLab Departments

MAGLAB USER ASSOCIATE LAB OFFICE OF THE
PROGRAM DIRECTORS DIRECTOR
L
MANAGEMENT COMMITTEE
Lab Director, Chair |GREEN = External Advisory Committees

Weekly Meeting of Director, Deputy Lab Director, Associate
Lab Directors, Director of Center for Integrating Research &
Learning, Director of Public Affairs, Assistant Director for
Business Administration, MaglLab EH&S Director

GOLD = Internal Advisory Committees

Figure 1: Advisory Committees of the MagLab, showing internal and external advisory committees (as of June 6,
2016).

12
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Greg Boebinger is the Director of the MagLab
and Pl of the cooperative agreement. Together, the
Director and Deputy Laboratory Director, Eric
Palm, function as a team to provide management
oversight for the laboratory. The management com-
mittee — consisting of the Associate Lab Directors,
co-chairs of the Science Council, Director of CIRL,
EH&S Director and the Assistant Director for Busi-
ness Administration — meets on a weekly basis to
discuss issues of importance across the MaglLab. The
Executive Committee meets on a monthly basis to
discuss lab wide issues 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.
Members are: Vivien Zapf (co-chair), Theo Siegrist
(co-chair), Gail Fanucci (co-chair), Luis Bali-
cas, Zhehong Gan, Lev Gor'kov, Neil Harrison, Ste-
phen Hill, Kevin Ingersent, Jurek Krzystek, Joanna
Long (ex officio), Ross McDonald, Amy McKenna,
Mark Meisel, Albert Migliori (ex officio), Dragana
Popovic, Ryan Rodgers, John Singleton, Stanley

Tozer, Glenn Walter and Huub Weijers including the
four chief scientists Laura Greene (Chief Scientist),
Lucio Frydman (Chief Scientist for Chemistry &
Biology), David Larbalestier (Chief Materials Scien-
tist) and Alan Marshall (Chief Scientist for ICR).
Two external committees meet regularly to pro-
vide critical advice on important issues. The External
Advisory Committee, made up of representatives
from academia, government, and industry, offers
advice on matters critical to the successful manage-
ment of the lab. The Users Committee, which re-
flects the broad range of scientists who conduct re-
search at the lab, provides guidance on the develop-
ment and use of facilities and services in support of
the work of those scientists. These committees and
their 2015 meetings are further described below.
Figure 2 shows the structure of the user pro-
gram with its seven user facilities — DC Magnet
Field Facility, Pulsed Magnetic Field Facility, High
B/T Facility, Electron Magnetic Resonance Facility,
Nuclear Magnetic Resonance and Magnetic Reso-
nance Imaging at Florida State University and at
University of Florida and lon Cyclotron Resonance.

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

MagLab User Program
Anke Toth, Chief of Staff

_|

DC Magnetic Pulsed Magnetic High BIT Facility Electron Magnetic Nuclear Magnetic Huclear Magnetic lon Cyclotron
Field Facility Field Facility Neil Sullivan Resonance Resonance!| 1eti Resonance!| 1eti Resonance
Tim Murphy, Chuck Mielke Director Facility Resonance Imaging Resonance Imaging Chris Hendrickson,
Director Director Steve Hill, Director at FSU at UF Director
Ross McDonald, Jurek Krzystek, Tim Cross, Director Joanna Long, Director
Deputy Director Deputy Director Bill Brey, Deputy Director Tom Mareci,
Deputy Director

User Scheduling - -
Tim Murphy | User Scheduling |
| Amy McKenna

User Scheduling
Ashley Blue

Nuclear Magnetic

Heil Sullivan Jurek Krzystek Resonance

User Scheduling
Vivien Zapf

User Scheduling |

James Rocca

li

-
| User Scheduling | |

Millikelvin Lab Ny -
Ju-Hyun Park Operations Facility Manager Keck Powered Magnet Solid State and Instrumentation
Jon Betts Jian-Sheng Xia Jurek Krzystek Solution NMR MRI Microscopy Chris Hendrickson
Zhehong Gan & Vertical Magnet

Magnetization
Eun Sang Choi
Pressure
Stan Tozer

Optics
Steve McGill

User Scheduling
Dan Plant

Low Tempermature
Magnetization
Chao Huan

Biology Applications
TBD

Environmental &
Petrochemical
Applications
Ryan Rodgers

Generator
Operations
Yates Coulter

MSET
Doan Nguyen

Magnetic Resonance
Imaging
Sam Grant

W-Band EMR
Likai Song
Multifrequency EMR
Andrew Ozarowski
High Field Pulsed EMR
Hans van Tol

In vivo Magnetic
Resonance Imaging
& Horizontal Magnet

User Scheduling

Huadong Zeng

Safety Officer,
Building
Infrastructure
Naoto Masuhara

NMR/MRI Probes
Bill Brey
Peter Gor'kov

]

Cond Matter NMR
Arneil Reyes RF Program .
\ Malathy Elumalai
User Technical
Support

Ju-Hyun Park

Magnet Control
Room Operations
Bryon Dalton

Hybrid & Cryogenic
Operations
Matt Barrios

Figure 2: NHMFL User Program (as of June 6, 2016).
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Figure 3 displays the internal, operational organiza- ities, all Associate Lab Directors as well as the Office
tion of the laboratory. It includes the seven user facil- of the Director structure.

MaglLab Director and
Principal Investigator
Greg Boebinger
Deputy Lab Director
Eric Palm
Chief Scientist
Laura Greene

T

MAGLAB USER PROGRAM ASSOCIATE LAB DIRECTORS OFFICE OF THE DIRECTOR
DC Magnetic Field Facility Scientific Instrumentation Busziness Adminiztration
Tim Murphy, Director & Operations Division Tom Cordi
ScottHannahs, Associate Lab Director
Pm%iig:fﬁﬂgé%?g?ghw - — CenterforintegratingResearch
Ross McDonald, Deputy Director Magnets_mence&Tn_echnolog}_'mwsmn and Learning
Mark Bird, Associate Lab Director Roxanne Hughes
High B/T Facility - —
Neil Sullivan, Director Applied Superconductivity Center Diversity Program
David Larbalestier, Associate Lab Roxanne Hughes
Director
Electron Magnetic Resonance
Facili
Steve :ifll :Ztiiyrec’tor MagLabiLos Alamos Nat'l Lab Branch Employee Health & Safety
Jurek Krzystek, Deputy Director Chuck Mielke, Associate Lab Director Laymon Gray
MagLab/University of Florida Branch
Nuclear Magnetic Resonance! J . Lona. A v iate Lab Directo Human Resources Department
Magnetic Resonance lmaging oannaLong, Associa irector Bettina Roberson
at Florida State University
Tim Cross, Director [~
Bill Brey, Deputy Director I In house Research Groups I
Nuclear Magnetic Re sonance! Chlef5CIBr‘ItIS‘IEfDI"ChEmIStW.'BIDngY P, .
Magnetic Resonance Imaging Lucio Frydman User Collaboration Grants Program
at University of Florida : Lioyd Engel
T Jﬁ""a!—%ﬂgufgenﬁgt Chief Materials Scientist L
om Mareci, Deputy Director : :
I David Larbalestier Public Affairs and Govemment
e Relations
lon Cyclotron Resonance Chief Scientistforlon Cyclotron Kristin Roberts
Facility Resonance
Chris Hendrickson, Director Alan Marshall

Figure 3: MagLab Organizational Chart (as of June 6, 2016).
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2. External Advisory Committee

The External Advisory Committee met August 4-6, 2015, in Tallahassee. This report called out the success of
the MagLab and provided advice in the form of recommended actions and priorities of the MagLab. This advice
spanned challenges faced by budgetary constraints and the lab’s renewal in coming years. The list below shows
External Advisory Committee members at the date of their 2015 meeting.

EXTERNAL ADVISORY COMMITTEE MEMBERS & AFFILIATIONS

Meigan Aronson
External Advisory Committee Chair
Texas A&M University

Chris Wiebe
User Committee Chair (ex officio member of EAC)
University of Winnipeg

Lora Hine
Director of Educational Programs for the Cornell
High Energy Synchrotron Source

Magnet Technology and Materials Subcommittee
Luca Bottura

Magnets, Superconductors and Cryostats

Jeff Parrell

Oxford Superconducting Technology

Bruce P. Strauss

US Department of Energy

Biology and Chemistry Subcommittee
R. David Britt

UC-Davis

Jack Freed

Cornell University

Jean Futrell

Battelle

Gillian R. Goward

McMaster University

Robert Griffin

MIT

Songi Han

University of California, Santa Barbara
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Carol Nilsson

University of Texas Medical Branch
Stanley Opella

UC- San Diego

Ravinder Reddy

University of Pennsylvania

Dean Sherry

UT Southwestern

Condensed Matter Subcommittee
Stuart Brown

University of California, Los Angeles
Moses Chan

Penn State University

Barbara A. Jones

IBM Almaden Research Center
Stephen Julian

University of Toronto

Philip Kim

Columbia University

Junichiro Kono

Rice University

Peter Littlewood

Argonne National Laboratory

Art Ramirez

University of California, Santa Cruz
Susan Seestrom

Los Alamos National Laboratory
Mansour Shayegan

Princeton University

Nai-Chang Yeh

California Institute of Technology
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3. Users Committee

The Magnet Lab’s Users Committee represents the MaglLab’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 Subcommittee, the NMR/MRI Advisory
Committee, and the representative from the ICR Advisory Committee met October 27-29 in Los Alamos,

NM to discuss the state of the laboratory and provide feedback to the NSF and MaglLab management.

USER ADVISORY COMMITTEE MEMBERS & AFFILIATIONS

DC Field/Pulsed Field/High B/T Advisory
Committee

James Analytis, University of California, Berkeley
Kenneth Burch, University of Toronto

Jason Cooley, Los Alamos National Laboratory
Nathanael Fortune*, Smith College

Madalina Furis*, University of Vermont

Wei Pan, Sandia National Laboratory

Jeanie Lau, University of California, Riverside
Makariy Tanatar, US DOE The Ames Laboratory
Chris Wiebe*, University of Winnipeg

EMR Advisory Committee

Chris Key, University College London
Christos Lampropoulos, University of North
Florida

Dane McCamey, The University of New South
Wales

Stefan Stoll, Department of Chemistry

Kurt Warncke*, Emory University

Sergei Zvyagin, Dresden High Magnetic Field
Laboratory

ICR Advisory Committee

Jonathan Amster, University of Georgia
Michael Chalmers, Eli Lilly and Company
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Michael Freitas, Ohio University Medical Center
Elizabeth Kujawinski, Woods Hole Oceanographic
Institution

John Shaw, University of Alberta

Forest White, Massachusetts Institute of
Technology

NMR/MRIs Advisory Committee

Ed Chekmenev, Vanderbilt University

Joanna Collingwood, University of Warwick
Linda Columbus*, University of Virginia
Myriam Cotton, Hamilton College

Oc Hee Han, Korea Basic Science Institute
Brian Hansen, University of Aarhus

Michael Harrington, Huntington Medical Research
Institute

Doug Kojetin, Scripps Institute

Manish Mehta, Oberlin College

Len Mueller, University of California, Riverside
Tatyana Polenova, University of Delaware
Scott Prosser, University of Toronto

Marek Pruski, Ames Laboratory, lowa State
University

Rob Schurko*, University of Windsor

Fang Tian, Penn State University

*Member of User Executive Committee
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4. Personnel

A. KEY FACULTY AND STAFF

As of January 13, 2016, seven hundred sixteen people (716) worked for or were affiliated with the
MagLab at FSU, UF, and LANL in 2015 compared to 725 in 2014. A list of MagLab key faculty and staff
is presented below. All information in the Personnel section is as of January 13, 2016.

PRINCIPLE INVESTIGATORS

Greg Boebinger Charles Mielke

Director/Professor, Professor of Physics Director, Pulsed Field Facility at LANL and
Joanna Long Deputy Group Leader

MagLab Chemistry & Biology Director and Neil Sullivan

Associate Professor, Biochemistry & Molecular High B/T Facility (UF)

Biology (UF)

Alan Marshall

lon Cyclotron Resonance (FSU)

USER FACILITY DIRECTORS

Timothy Cross Chuck Mielke
Nuclear Magnetic Resonance (FSU) Pulsed Field Facility
Stephen Hill Tim Murphy
Electron Magnetic Resonance DC User Program
Joanna Long Neil Sullivan
Nuclear Magnetic Resonance (UF) High B/T Facility

Chris Hendrickson
lon Cyclotron Resonance

KEY PERSONNEL
Director’s Office

Boebinger, Gregory

Director/Professor, Professor of Physics

Hughes, Roxanne

Assistant Scholar/Scientist, Director, Center for Integrating Research and Learning
Palm, Eric

Deputy Lab Director

Roberson, Bettina

Assistant Director, Administrative Services

Roberts, Kristin

Director of Public Affairs

Rodman, Christopher

Interim - Asst Dir, Environmental, Safety, Health & Security Services
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Management and Administration

Cordi, Thomas

Assistant Lab Director, Business Administration
Greene, Laura

Chief Scientist

Kynoch, John

Assistant Director

McEachern, Judy

Assistant Director, Business Systems

Rea, Clyde

Assistant Director, Business & Financial / Auxiliary Services
Wood, Marshall

Facilities Electrical Supervisor

DC Instrumentation

Barrios, Matthew
Research Engineer
Dalton, Bryon

Scientific Research Specialist, Control Room Head

Hannahs, Scott
Research Faculty 111
Jensen, Peter
Network Administrator
Powell, James

Research Engineer (Electronic Shop)

Williams, Vaughan

Research Engineer (Machine Shop)

Adkins, Todd
Research Engineer
Bird, Mark

Magnet Science and Technology

Research Faculty 111, Director, Magnet Science

& Technology

Bole, Scott
Research Engineer
Cantrell, Kurtis
Research Engineer
Dixon, lain
Research Faculty 111
Gavrilin, Andrey
Research Faculty 111
Goddard, Robert
Scientific Research Specialist
Godeke, Arno
Research Faculty Il
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Gundlach, Scott
Research Engineer
Guo, Wei

Professor

Han, Ke

Research Faculty 111
Hilton, David
Research Faculty |
Lu, Jun

Research Faculty Il
Markiewicz, William
Research Faculty I11
Marks, Emsley
Research Engineer
Marshall, William
Sr Research Associate
Miller, George
Research Engineer
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Noyes, Patrick
Associate in Research
O'Reilly, James
Research Engineer
Painter, Thomas

Sr Research Associate
Toth, Jack

Research Faculty 111
Van Sciver, Steven
Professor
Viouchkov, Youri
Research Engineer

Albrecht-Schmitt, Thomas
Professor

Baek, Hongwoo
Research Faculty |
Balicas, Luis

Research Faculty 111
Baumbach, Ryan
Research Faculty |
Beekman, Christianne
Assistant Professor
Bonesteel, Nicholas
Professor

Cao, Jianming
Professor

Chiorescu, Irinel
Professor

Choi, Eun Sang
Research Faculty Il
Coniglio, William
Research Faculty |
Dalal, Naresh
Professor
Dobrosavljevic, Vladimir
Professor

Engel, Lloyd

Research Faculty 111
Fajer, Piotr

Professor

Gao, Hanwei

Assistant Professor
Gor'kov, Lev

Professor

Graf, David

Research Faculty |

Hill, Stephen
Professor/EMR Director
Hoch, Michael

Visiting Scientist/Researcher

Voran, Adam
Research Engineer
Walsh, Robert

Sr Research Associate
Weijers, Hubertus
Research Faculty Il
Xin, Yan

Research Faculty 11
Zavion, Sheryl

Sr Research Associate (MS&T Operations
Manager)

Condensed Matter Science
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Jaroszynski, Jan
Research Faculty 11
Knappenberger, Kenneth
Assistant Professor
Kovalev, Alexey
Assistant In Research
Krzystek, Jerzy
Research Faculty I11
Kuhns, Philip

Research Faculty 111

Li, Zhigiang

Research Faculty |
Manousakis, Efstratios
Professor

McGill, Stephen
Research Faculty Il
Murphy, Timothy
Director, DC Field Facility
Oates, William
Assistant Professor
Ozarowski, Andrzej
Research Faculty Il
Park, Ju-Hyun
Research Faculty Il
Popovic, Dragana
Research Faculty I11
Ramakrishnan, Subramanian
Associate Professor
Reyes, Arneil

Research Faculty 111
Riggs, Scott

Research Faculty |
Rikvold, Per

Professor

Schlottmann, Pedro
Professor

Shatruk, Mykhailo
Assistant Professor
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Siegrist, Theo
Professor

Smirnov, Dmitry
Research Faculty 111
Smith, Julia
Research Faculty |
Song, Likai
Research Faculty |
Suslov, Alexey
Research Faculty Il1
Telotte, John
Associate Professor

Balakirev, Fedor

Staff Member

Betts, Jonathan
Technical Staff Member
Chan, Mun Keat

Staff Members

Coulter, Yates

Head of Generator Operations
Crooker, Scott

Staff Member
Harrison, Neil

Staff Member
Hinrichs, Mark
Electrical Engineer
Jaime, Marcelo

Staff Member

Alamo, Rufina
Professor

Arora, Rajendra
Professor

Brey, William
Research Faculty I11
Cross, Timothy
Professor
Frydman, Lucio
Scholar / Scientist
Fu, Rigiang
Research Faculty 111
Gaffney, Betty
Professor of Biology

LANL

NMR
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Tozer, Stanley
Research Faculty I11
Trociewitz, Bianca
Research Engineer
Vafek, Oskar
Associate Professor
van Tol, Johan
Research Faculty 111
Whalen, Jeffrey
Research Faculty |
Yang, Kun
Professor

Maiorov, Boris

Staff Member

McDonald, Ross

Deputy Director, Pulsed Field Facility
Mielke, Charles

Director, Pulsed Field Facility at LANL and
Deputy Group Leader

Migliori, Albert

Staff Member and LANL Fellow

Nguyen, Doan

Director of Pulsed Field Facility Magnet Science
and Technology

Ramshaw, Brad

Staff Member

Singleton, John

Staff Member and LANL Fellow

Zapf, Vivien

Director of Pulsed Field User Program/ Staff
Member

Gan, Zhehong
Research Faculty 111
Gor'kov, Peter

Sr Research Associate
Grant, Samuel
Associate Professor
Hallinan, Daniel
Assistant Professor
Houpt, Thomas
Professor

Hu, Yanyan
Assistant Professor
Hung, Ivan
Assistant in Research
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Kim, Jeong-su
Assistant Professor
Kitchen, Jason
NMR Engineer
Litvak, llya
Assistant in Research
Paravastu, Anant
Assistant Professor
Qin, Huajun
Associate in Research
Ranner, Steven
Research Engineer

ICR

Blakney, Gregory

Research Faculty Il

Corilo, Yuri

Research Faculty |

Kaiser, Nathan

Research Faculty |

Lobodin, Vladislav

Research Faculty |

Lu, Jie

Assistant in Research

Marshall, Alan

Professor, Chief Scientist for lon Cyclotron
Resonance (ICR) and Robert O. Lawton
Distinguished Professor of Chemistry

UF

Abernathy, Cammy

Professor, Materials Science & Engineering,
Dean, College of Engineering

Andraka, Bohdan

Associate Research Professor

Angerhofer, Alexander

Professor, Chemistry

Ashizawa, Tetsuo

Melvin Greer Professor and Chairman,
Department of Neurology, Executive Director
McKnight Brain Institute

Biswas, Amlan

Associate Professor of Physics

Blackband, Stephen

Professor, Neuroscience
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Rosenberg, Jens
Visiting Research Faculty |
Schepkin, Victor
Research Faculty Il
Shekar, Srinivasan
Research Faculty |
Smith, James
Professor

Wi, Sungsool
Research Faculty 11
Zhang, Fengli
Research Faculty |
Zhou, Huan-Xiang
Associate Professor

McKenna, Amy
Research Faculty Il
Podgorski, David
Research Faculty |
Quinn, John
Research Engineer
Rodgers, Ryan
Research Faculty Il
Young, Nicolas
Research Faculty |

Bowers, Clifford

Associate Professor, Chemistry
Brey, Wallace

Professor Emeritus, Chemistry
Butcher, Rebecca

Assistant Professor

Cheng, Hai Ping

Professor of Physics

Christou, George

Drago Professor

Douglas, Elliot

Associate Professor, Materials Science &
Engineering

Elumalai, Malathy

RF Engineer
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Eyler, John

Professor Emeritus, Chemistry
Fanucci, Gail

Associate Professor

Febo, Marcelo

Assistant Professor

Fitzsimmons, Jeffrey

Professor, Radiology

Forder, John

Associate Professor of Radiology
Hamlin, James

Assistant Professor

Hebard, Arthur

Distinguished Professor of Physics
Hershfield, Selman

Professor

Hirschfeld, Peter

Professor

Ingersent, Kevin

Chair of UF Physics Department & Professor,
Chair, UF Physics Dept.

Kumar, Pradeep

Professor

Labbe, Greg

Senior Engineer, Cryogenics Facility
Lai, Song

Associate Professor, Director, CTSI Human
Imaging Core McKnight Brain Institute
Lee, Yoonseok

Professor

Long, Joanna

Associate Professor, NHMFL Director of AMRIS
Luesch, Hendrik

Associate Professor

Mareci, Thomas

Professor

Abraimov, Dmytro
Research Faculty Il
Griffin, Van
Associate In Research
Hellstrom, Eric
Professor

Jiang, Jianyi
Research Faculty Il
Kametani, Fumitake
Research Faculty |

ASC
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Maslov, Dmitrii

Professor

Masuhara, Naoto

Senior Engineer, Microkelvin Laboratory
Meisel, Mark

Professor

Murray, Leslie

Assistant Professor

Pearton, Stephen

Distinguished Professor, Alumni Professor of
Materials Science & Engineering
Polfer, Nicolas

Assistant Professor

Stanton, Christopher

Professor

Stewart, Gregory

Professor

Sullivan, Neil

Professor, Director of High B/T Facility
Takano, Yasumasa

Professor

Talham, Daniel

Professor

Tanner, David

Distinguished Professor of Physics
Vaillancourt, David

Associate Professor

Vandenborne, Krista

Professor

Vasenkov, Sergey

Associate Professor

Walter, Glenn

Associate Professor

Xia, Jian-Sheng

Associate Scientist

Zeng, Huadong

Specialist, Animal MRI/S Applications

Kim, Youngjae

Research Faculty 1

Larbalestier, David

Chief Materials Scientist, Director, Applied
Superconductivity Center

Lee, Peter

Research Faculty I11

Pamidi, Sastry

Assistant Scholar / Scientist



Polyanskii, Anatolii
Research Faculty Il
Starch, William
Associate in Research

Chanton, Jeff

Professor
Cooper, William
Professor
Froelich, Philip

Scholar / Scientist
Humayun, Munir
Professor

Odom, Leroy
Professor
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Tarantini, Chiara
Research Faculty |
Trociewitz, UIf

Research Faculty Il

Geochemistry

Sachi-Kocher, Afi

Scientific Research Specialist
Salters, Vincent

Professor, Director, Geochemistry
Wang, Yang

Professor

White, Gary

Scientific Research Specialist
Zateslo, Theodore

Senior Engineer
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B. STAFFING AND DEMOGRAPHICS

The MaglLab comprises 716 people at its three sites, who are paid by NSF use grant, State of
Florida funding, individual investigator awards, as well as home institutions and other sources. Of that
number, senior personnel represent the largest group at 32%, followed by graduate students at 22% and
other professionals at 12%. The total distribution by NSF classification appears in Figure 1.

MagLab Staffing

Figure 1: MagLab Staffing

Personnel at FSU, UF, and LANL
includes NHMFL employees paid by
the NSF Core Grant or State of
Florida funding, plus all Affiliated
Professors, Postdoctoral Researchers
and Graduate Students.

® Senior Personnel, Total: 32%

® Postdoc, Total: 8%

® Other Professional, Total: 12%

® Graduate Student, Total: 22%

& Undergraduate Student, Total:
10%

® Support Staff -
Technical/Managerial, Total: 11%

i Support Staff -
Secretarial/Clerical, Total: 5%

Distribution by NSF Classification as of January 13, 2016, Total Personnel: 716

The NHMFL is committed to expanding and
maintaining a diverse and inclusive organization
to ensure a broad pool of highly qualified
applicants for open positions to enhance our
diversity efforts. Search committees are strongly
encouraged to  recruit  minorities  from
underrepresented groups. Positions are
advertised in venues that target women and

24

minorities, e.g., Association for Women in
Science (AWIS), National Society of Black
Physicists (NSBP), etc. Additional contact is
made through special subgroups of professional
organizations, focused conferences and
workshops. The Director’s letter to each search
committee chair for Senior Personnel provides
guidelines for best practices to increase the
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recruitment of members of underrepresented
groups. In addition, chairs of search committees
for scientific staff meet with the Diversity
Committee both before and after the search. This
allows the Diversity Committee to help the search
committee conduct a search that is as diverse as
possible and then collects lessons learned from
each committee to pass on to future search
committees.

New permanent hires in 2015: Ten scientific
senior personnel were hired (5 white males, 1
asian male, 2 asian females, 2 white females).
Three of the senior personnel were hired as
visiting faculty. Three changed from visiting
faculty to permanent faculty. 1 is an Associate

MagLab Demographics

Figure 2: MagLab Demographics

Professor in the College of Engineering. The
remaining were hired after an extensive
recruitment. Sixteen Postdoctoral Research

Associate were hired (6 white males, 3 white
females, 5 asian males, 2 asian females).
Additionally, we hired one STEM related
employee (black male).

Overall distribution of diversity for all three
sites of the MagLab includes 52.50% white
males, 23.20% Asian males and females, 18.90%

white females, 4.60% black or African
American, 5.60% Hispanic and <1% American
Indian. The total distribution by Diversity

appears in Figure 2.

Personnel at FSU, UF, and LANL includes
NHMFL employees paid by the NSF Core Grant or
State of Florida funding, plus all Affiliated
Professors, Postdoctoral Researchers and Graduate
Students.

® White Males: 346, 48.3%  White
Females: 125, 17.5%, Total: 471

# Black or African American: 21
Males, 12 Females, Total: 4.6%

® American Indian or Alaska Native:
2 Males, 2 Females, Total: 0.6%

H Asian: 113 Males, 53 Females,
Total: 23.2%

® Native Hawaiian or Pacific Islander:
2 Males, 0 Female, Total: 2

& Hispanic or Latino: 30 Males, 10
Females, Total: 40

Distribution by Diversity as of January 13, 2016, Total Personnel: 716
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5. Diversity and Inclusion

The National High Magnetic Field Laboratory

(NHMFL) is committed to diversity. In late 2014,
Dr. Roxanne Hughes was approved as the Diversity
Chair for the NHMFL Diversity Committee. As part
of this role, she and her staff completed two reports
to help guide an updated strategic plan:

1.

The first report helped the Diversity Committee
and Lab Leadership determine trends and areas
for us to focus on for our strategic plan. It in-
cluded:

A comparison of NHMFL diversity de-
mographics to LANL and NSF statistics;
NHMFL personnel demographics historically
by job code, department, and year.

The second comprehensive report that included:
A description of the lab’s historical diversity
programs and practices;

A comparison of NHMFL diversity initiatives to
DOE labs;

A summary of best practices outlined by NSF
ADVANCE grant awardees;

A plan for utilizing these best practices along
with addressing concerns raised by the APS
climate survey, NSF, and the NHMFL Diversity
Taskforce.

Both of these reports helped the Diversity

Committee to update and develop their new strategic
plan in 2015 which can be found at the end of this
chapter. In addition, we expanded the membership
of our External Advisory Committee to include a
broader group of experts in diversity and inclusion
initiatives. The members of the NHMFL Diversity
Committee in 2015 were:

Chair: Roxanne Hughes, FSU
Gregory Boebinger, NHMFL Director
Shermane Benjamin, FSU-Graduate Student
Nick Bonesteel, FSU

Marcelo Febo, UF

Miranda Hacker, FSU Diversity Staff
Ke Han, FSU

Eric Hellstrom, FSU

Steve Hill, FSU

Jan Jaroszynski, FSU

Jason Kitchen, FSU
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Amy McKenna, FSU

Doan Ngyuen, LANL
Dragana Popovic, FSU
Bettina Roberson, FSU

Kari Roberts, FSU

Kristin Roberts, FSU
Andreas Stier, LANL Postdoc
Yasu Takano, UF

Komalavalli Thirunavukkuarasu, FSU Postdoc
Anke Toth, FSU

Elizabeth Webb, UF

Laurel Winter, LANL Postdoc

The members of our External Advisory Committee
in 2015 were:

C.J. Bacino, LANL Diversity Director

Susan Blessing, FSU Physics Professor, Women
in Math, Science, and Engineering Living and
Learning (WIMSE) Director

Alberto Camargo, Diversity Program Manager,
Argonne National Laboratory

Charmane Caldwell, Diversity and Inclusion
Coordinator for Florida Agricultural and Me-
chanical University-Florida State University
College of Engineering

Simon Capstick, FSU Physics Professor

Donna Dean, Tulane University School of Sci-
ence and Engineering retired, Research focuses
on improving mentoring for women

Ted Hodapp, American Physical Society Direc-
tor of Education and Diversity

Keisha John, Director of Diversity Programs,
Graduate and Postdoctoral Affairs, University of
Virginia

Michelle Douglas, Florida State University Di-
rector of Equal Opportunity and Compliance
Nancy Marcus, FSU Dean of Graduate School
Karen Molek, University of West Florida,
Chemistry Associate Professor

Bob Parks, Director of University of Florida
Training and Organizational Development

In December of 2015, the approved Strategic

Plan was sent to the External Advisory Committee
for their feedback.
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The new strategic plan focuses on improving
diversity within the STEM pipeline (which includes
the NHMFL workforce but also the national STEM
workforce). To accomplish this goal, our efforts are
focused on: outreach to underrepresented and un-
derserved populations in STEM from K-early career
scientists; utilizing best practices in our recruitment
and hiring strategies to improve the representation
of underrepresented minority groups at the lab and
in the STEM workforce; and the NHMFL is commit-
ted to 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 updated strategic plan, the diversity
committee has reorganized our subcommittee struc-
ture and our budget to align with these. In 2015 we
formed three subcommittees to guide this process:

1. The Compliance Subcommittee

This subcommittee ensures that hiring committees
for STEM positions follow the proper procedures
outlined in the hiring committee checklist found at
the end of this chapter. Members review each hiring
committees’ initial advertisement for new positions
to ensure that the advertisements are sent to net-
works that reach underrepresented groups and that
the descriptions follow the best practices outlined by
current research. Before hiring committees make a
final offer to a candidate, they meet (in person or via
email) with the compliance subcommittee for their
final review of the process. This subcommittee also
votes on Dependent Care Travel Grant requests.

2. The Recruitment Subcommittee

This subcommittee reviews the lab’s current recruit-
ing practices and provides suggestions for improve-

Table 1: 2015 Diversity and Inclusion Budget

ment. Part of the Diversity Budget is allocated for
recruitment (e.g. travel to conferences or Minority
Serving Institutions.) This committee will receive all
requests for recruitment trips and determine alloca-
tion of funds for travel. Individuals who go on re-
cruitment trips provide a written report to the re-
cruitment committee. This report will include: num-
ber of potential recruits; specific networking connec-
tions (e.g. connected recruit to person at the lab);
and overall benefit of the trip. This subcommittee
reports on their activities at the full Diversity Com-
mittee meeting.

3. The Retention, Advancement, and Mentoring

Subcommittee

This subcommittee plans annual sessions to address
professional development and mentoring needs. A
portion of the diversity budget is allocated for these
sessions. In addition, this subcommittee votes on all
budget requests for travel related to reten-
tion/advancement to determine which requests will
be granted. This subcommittee reports their activi-
ties to the full Diversity Committee meeting. This
subcommittee reviews the annual climate survey
each year.

Diversity and Inclusion Budget

In order to align our Diversity and Inclusion
budget with our strategic plan and our subcommittee
structures, the full committee decided to structure
the 2015 budget as it appears in Table 1. In 2016 we
will address whether changes need to be made in
terms of allotment of funds. (The diversity budget
includes $100,000 from the NSF core grant and
$70,000 from state).

Strategic Plan . Estimated
Budget Item Description
Category Allotment

Recruitment
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Strategic Plan . Estimated
Budget Item Description
Category Allotment

GEM Membership The MagLab is an employer member of this ~ $5,000
organization. GEM recruits high quality
underrepresented students looking to pursue
Master’s and Doctoral degrees in applied
science and engineering, and matches their
specific skills to the specific technical needs
of GEM employer members. Through this
membership we can advertise positions with
GEM to their more than 4000 members.

Retention, Ad- Professional Development This funding is set aside for MaglLab staff to ~$12,000
vancement, and IV use for professional development that serves

Mentoring his/her individual development as well as

the diversity mission of the lab.

Other Discretionary funding We have set aside a certain amount in case $59,000

money is needed in any of our other catego-

ries.

*Qutreach is omitted from this budget because that is paid for by CIRL and PA’s budget. (See Chapter 4). In 2015,
we did not see any need to fund compliance issues since these were under the purview of Human Resources and
lab Leadership.

The funding opportunities were not finalized until land. Dr. Chen’s visit included presentations to
May of 2015 and were announced subsequently in faculty and students about the NHMFL, the re-
June. The awards for 2015 are summarized below: search occurring there, and her own research.
The trip resulted in mentor connections for Dr.
Recruitment Travel (Total funds spent in 2015 = Chen and has resulted in a collaboration with
$1150) the NHMFL, MSU, and Florida Agricultural
e Dr. Huan Chen, a Postdoctoral Associate in the and Mechanical University for a NSF NRT
lon Cyclotron Resonance facility used a re- grant proposal (Pl: Dr. Amy McKenna,
cruitment travel award to travel to Morgan State NHMFL-ICR).

University (MSU). MSU is an HBCU in Mary-
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Professional Development Travel (Total funds

spent in 2015 = $9,879)

Five MagLab scientists utilized the professional

development funds in 2015.

e Dr. David Podorski, from ICR, used his funds to
travel to the Democratic Republic of the Congo
to work on collaborative research on Watershed
Management. Through this trip, Dr. Podorski
strengthened the MagLab’s work in environ-
mental science initiatives and learned new envi-
ronmental sampling techniques that will benefit
the lab. He was also able to broaden the impact
of our research by networking with faculty from
various disciplines.

e Ying Wang, a graduate student from the Con-
densed Matter Science (CMS) group, used her
funds to travel to the Big Ideas in Quantum Ma-
terials Conference where she also attended a
workshop on sampling techniques. This trip re-
sulted in Ying presenting her research and con-
necting herself and her supervisor, Dmitry
Smirnov, to potential collaborators from Uni-
versity of California San Diego.

e Dr. Komu Thirunavukkuarasu, a postdoctoral
researcher in the (CMS) group, used her funds
to travel to the American Physical Society
(APS) Conference. This trip occurred at a cru-
cial transitional time in her career trajectory as
she was searching for an academic position. The
trip resulted in multiple new connections and
strengthened some of her older collaborations.

e Adewale Abiodun Akinfaderin, a graduate stu-
dent in the EMR group, used the funds to travel
to the National Society of Black Physicists con-
ference. He also volunteered at the booth at this
conference to connect prospective students with
opportunities at the MagLab. Over 100 people
came to the booth, mainly undergraduates, and
Adewale was able to tell them about the
MagLab’s REU program and the APS Bridge
Program where he serves as a graduate student
mentor.

e Dr. Nihar Pradhan, a postdoctoral research in
the DC Field group, used his funds to travel to
the Energy Materials Nanotechnology Fall
meeting. This international conference aims to
be a unique platform for leading scientists, re-
searchers, scholars and engineers from academ-
ia, R&D laboratories and industry around the
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world to exchange, share and learn the most re-
cent advancement on various aspects related to
nanotechnology, and energy-related materials.
Dr. Pradhan was able to present research con-
ducted by a diverse group of his team including
two high school interns that had worked with
him on the research. The conference benefited
the lab by broadening the audience of individu-
als who are familiar with our research.

Dependent Care Travel Grant (DCTG) Program
In 2015, the DCTG program was utilized by
five early career scientists ($2328). Both Dr.
Thirunavukkuarasu and Dr. Pradhan utilized the
DCTG in addition to their Professional Development
travel to provide support for their young children’s
care while on their respective trips. A research facul-
ty member from Geochemistry used the funds to
support the travel of his daughter to a conference.
Two users were able to utilize the funds for travel to
conduct research in Tallahassee at the MagLab.

Bridge Funding (Total funds spent in 2015 =

~$91,139)

In 2015, the Diversity Bridge Funding support-
ed four graduate students, one postdoc, and 5 under-
graduate students.

e Dr. Sam Grant from the NMR facility used the
funds to support a female graduate student
whose mentor, Dr. Jim Brooks passed away un-
expectedly. These funds supported Ms.
Amouzandeh for the spring semester.

e Dr. Gail Fanucci, from the UF AMRIS facility,
was awarded funds to support her graduate stu-
dent, Jackie Esquiaqui, for the fall semester in
between NSF grants.

e Dr. George Christou, a UF Affiliated faculty
member, was awarded funds to support his fe-
male graduate student between two NSF grants
during the fall 2015 semester.

e Dr. Dragana Popovic, from the CMS group, was
awarded funds to support a female postdoc in
her group for 3 months as the team searched for
other funding.

e Dr. Steve Hill, from the EMR group, was
awarded a small supplement for his graduate
student, Livia Batista of $240 per month for 6
months in 2015.
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e Dr. Vivien Zapf, from LANL, was awarded
funds to support 5 female undergraduates from
Harvey Mudd College to introduce them to
graduate level research.

New Subcommittee Structure

Three new subcommittees were formed in April
of 2015. The Retention, Advancement, and Men-
toring Subcommittee, chaired by Eric Hellstrom,
served mainly in the capacity of approving Bridge
funding requests and Professional development re-
quests. 2016 will include broadening professional
development sessions and assessing the results of
the climate survey to improve retention and ad-
vancement at the lab. The Recruitment Subcom-
mittee, chaired by Kristin Roberts, approved all
recruitment applications. In addition the team met
regularly (every other month) to brainstorm plans
for improving recruitment. They discussed improv-
ing incentives for faculty to participate in recruit-
ment and lab leadership plans to recognize faculty
for outreach and diversity efforts just as we do for
safety based on the recommendations from this sub-
committee. This subcommittee also compiled a list
of conferences and meetings for organizations who
serve underrepresented minorities combined with a
list of the top HBCU and high Hispanic enrollment
institutions from the NSF Higher Education Re-
search and Development Survey. The subcommittee
created sub-lists to show the top ten HBCUs and
High Hispanic Institutions for engineering and phys-
ical science funding. The subcommittee plans to
share these lists with hiring committees and use
them directly to help create more targeted recruit-
ment efforts for new users, staff and students. Plans
for 2016 include increased advertisement for the
Recruitment travel funds and potential workshops
that could help us learn best practices for recruit-
ment.

The Diversity Compliance Subcommittee
(DCS), chaired by Jason Kitchen, was formed, with
the mission of increasing the instances where a di-
verse pool of applicants, especially those from un-
derrepresented groups, can be fairly evaluated for
consideration of each faculty level job opening at
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NHMFL. The DCS met with each hiring Search
Committee at the start of the search process. These
preliminary meetings ensured that each position
search would follow the guidelines developed in
2015, including that at least one member from the
Diversity Committee serve on each Search Commit-
tee, and that the position announcement would be
posted with at least three organizations that serve
underrepresented groups, such as the NSBP, AWIS,
SACNAS, and NOBCChE. Also, all members of
each Search Committee had to complete FRED (Im-
plicit Bias) training, with the goals of reducing im-
plicit biases in the search process that have histori-
cally discriminated against underrepresented groups.
The DCS has developed tracking worksheets for
each search where these metrics are recorded. After
a candidate was selected for a position, the DCS was
notified for its review and approval of the interview
process. The DCS met with eight Search Commit-
tees during 2015 for faculty hires. Of those searches,
four have been filled and four are still in process.
One of the closed searches resulted in the hire of a
member of an under-represented group. Plans for
2016 include to obtain more data on how candidates
found out about position postings and to evaluate the
effectiveness of the various outreach avenues for
each position announcement.

Internal and External Assessment

In October of 2015, the Diversity Committee fi-
nalized an annual climate survey. This survey was
sent to all MagLab personnel at all three sites. The
survey included a weekly reminder to all personnel
and was left open for 6 weeks. The results were ana-
lyzed in December and the full report will be pre-
sented in January 2016. Results of this internal as-
sessment will allow the Diversity Committee and
Lab leadership determine areas that need improve-
ment and ways to address these needs. In December
of 2015, Dr. Hughes sent our final Diversity and
Inclusion Strategic plan with a deadline for feedback
in February 2016 to our External Advisory Commit-
tee. We will use their feedback to guide our strategic
plan as we move toward the Renewal process.
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MagLab Diversity Committee Strategic Plan

Completed May 2015

Mission statement: The Magnet Lab is committed to increasing diversity in the STEM workforce at the Magnet
Lab and throughout the nation through our outreach, education, and mentoring programs.
The Magnet Lab is committed to building the STEM workforce through the following strategies:
1. The Magnet Lab’s educational outreach programs strive to increase the public’s understanding of the im-
portance of STEM education, and to build a more diverse STEM pipeline by reaching underrepresented and
underserved populations from pre-school children through early career scientists as well as the general pub-

lic.

2. The Magnet Lab is committed to the recruitment and hiring of diverse candidates into STEM positions,
both at the Magnet Lab and elsewhere in the STEM workforce.

ok w

The Magnet Lab is committed to the retention and advancement of our current STEM staff.
The Magnet Lab is committed to career-long mentoring for our scientific and engineering staff.
The Magnet Lab seeks external guidance and advice to advance our diversity goals.

Members of this Advisory Diversity Committee can be found on our website
https://nationalmaglab.org/staff-all/diversity/diversity-committees

Goals, Programming, and Metrics

Outreach

1. The Magnet Lab’s outreach programs strive to increase the public’s understanding of the importance of
STEM education, and to build a more diverse STEM pipeline by reaching underrepresented and under-
served populations from pre-school children through early career scientists as well as the general public.

Programs in existence to
accomplish our outreach goals

Metrics for ensuring that our goals are reached.

Middle School Mentorship — This
program includes students from Title
I schools and from underrepresented
groups.

Pre/post surveys with students and post survey with mentors. Student sur-
veys measure changes in understanding of STEM research and STEM
careers.

Annual survey measuring STEM interest and career plans.

Mentor survey measures levels of satisfaction and motivation for partici-
pating.

Magnet Lab Summer Camp - This

program includes students from Title

I schools and from underrepresented
groups.

Pre/post student surveys that measure perceptions of STEM careers and
professionals and interest in STEM careers.

Annual survey measuring STEM interest and career plans.
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Programs in existence to

. Metrics for ensuring that our goals are reached.
accomplish our outreach goals

R h EXDeri for Teach Pre/post teacher survey that measures changes in their understanding of
esearch EXperiences for Teachers STEM and confidence in teaching STEM.

(RET) — 6 week program in the p ith q . ivations f L q
summer (~33% from Title | schools) i ;tis:,fsalf:rt\ilgr)ml with mentors to determine motivations for participating an

Research Experiences for Under- For students - pre/post surveys measuring changes in understanding of
graduates (REU) — this program in- STEM research and STEM careers.

cludes participants from underrepre- | Annual survey measuring STEM interest and career plans.

sented minority groups. Mentor survey measures levels of satisfaction and motivation for partici-
pating.

Recruitment
2. The Magnet Lab is committed to the recruitment and hiring of diverse candidates into STEM positions,
both at the Magnet Lab and elsewhere in the STEM workforce.

Age level or
position level
Pre or early college | Begins in middle school with Annual survey measures plans to major in STEM in
(recruiting students  our SciGirls program, middle college or pursue a STEM career.
to major in STEM) | school programs, and high
school programs.

Programmatic aspects Metrics

College (already CIRL recruits for REU and Count the number of conferences and schools recruit-
STEM majors) internship participants at Mi- ment has occurred at. On application ask participants
nority Serving institutions and | where they heard about the program.
conferences.
APS Bridge Program Reviews by APS during the year.
Graduate School MagLab staff tour perspective Survey incoming graduate students to find out why
graduate students and attend they came to the department associated with the lab.

minority serving conferences
and universities to recruit.
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Age level or .
- Programmatic aspects
position level
Postdoc MagL ab staff tour perspective

postdocs and attend minority
serving conferences and univer-
sities to recruit.

Hiring committees must com-
plete the hiring checklist and
return it to HR when a hire has
been completed for all STEM
hires.

Scientist hires

All members of hiring commit-
tees must attend a training ses-
sion (e.g. FSU Supervisor Se-
ries, FRED training, other) on
best practices for recruitment
and hiring.

Visiting Scientist Any person who plans to hire a

hires visiting scientist must create a
one page document that will be
reviewed and confirmed via
email by the compliance com-
mittee to HR

Users

Retention and Advancement

Metrics

Survey incoming postdocs to find out why they came
to the department associated with the lab.

Hiring committees must present the job description and
plan for recruitment to the diversity committee before
the position opens.

Hiring committees must present their final choice of
candidate to the diversity committee before they make
an offer.

An annual report of all applicants, interviewees, and
final hires will be created each year and presented to
the diversity committee. This is already compiled by
HR.

An annual report of promotions for faculty will be cre-
ated by HR each year and presented to the diversity
committee.

The one page statement must include: Description of
how the candidates meet the diversity mission;

Description of how this position is necessary for the lab
mission and why the need for a quick hire.

An annual report of visiting scientist positions includ-
ing those who have left the lab or been promoted to a
Research | faculty position or staff scientist. This will
be presented to the diversity committee annually to
review and determine trends.

We can compare hires and promotions across depart-
ments/facilities, particularly for URMs.

The diversity committee will review the demographics
of users by facility each year.

3. The Magnet Lab is committed to the retention and advancement of our current STEM staff.

Program

Metrics

Colloquium or seminar sessions from Magnet Lab =~ Count number of sessions and who attended by each depart-

and visiting scientists for all interested staff.

Professional Development Sessions for all inter-
ested staff (e.g. Supervisor Series, project man-
agement series)

We could add more professional development
series based on the best practices report or the
first climate survey.

ment.

Annual climate survey should ask which sessions each per-
son attended and how these affected their work.

The annual climate survey would be summarized in an exec-
utive summary for the diversity committee and executive
committee to review annually
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Program Metrics
Diversity bridge funding for postdocs and gradu- | Pre summary of why the funds are needed.
ate students
Funding for travel for professional development Upon their return, recipients write a short description of the
and recruitment travel purposes. benefit of this travel.

Climate survey Assesses whether staff needs are being met and how wel-
coming and supportive they find the climate.

Metrics for retention and advancement: We propose a three-year assessment of retention and advancement rates at
the lab to compare advancement within the lab for majority and underrepresented minorities. (The first occurred in
2014.)

Mentoring
4. The Magnet Lab is committed to career-long mentoring for our scientific and engineering staff.

Program Metrics

Existing mentoring The climate survey will include a question on whether each
person is satisfied with their mentoring at the lab and what
could be done to improve it.

Classes on mentoring should be offered annually | The annual climate survey would be summarized to deter-

and all supervisors should be required to take mine how the professional development and individual men-

them. (e.g. Supervisor series is one example) toring are working for each respondent at the lab. This sur-
vey would be summarized in an executive summary and pre-
sented to the diversity committee and the executive commit-
tee.

Checklist for Faculty and Management Hiring Committees

1. Send an email request to NHMFL HR to determine budget availability Date completed Date ap-
and rate. proved if
applicable
2. Once approved HR will give the hiring committee chair the Director’s Date completed Date ap-
Letter and this checklist. Then HR will notify the Compliance subcommit- proved if
tee chair to set up a date for the first presentation by the hiring committee applicable
3. A position description will be developed by the hiring lead. This de- Date completed Date ap-
scription must be approved by the diversity compliance subcommittee, HR, proved if
and the VP of Research applicable

4. Once approval is received from all three offices, the advertisement will
be posted or sent to the following

OMNI Date posted

Public Affairs to be posted on the website and social media Date sent

At least 3 of the organizations (or an equivalent) from the list of Organ-  List of Minority Dates posted
izations that Serve Underrepresented Minorities in STEM Fields serving organiza-

tions, their websites,
and/or professional
journals
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Qualified underrepresented minorities were contacted directly by mem- | (Yes, if applicable

bers of the hiring committee to urge them to apply who was contacted
and by whom)

5. NHMFL requires a minimum of 30 days for advertisements. How many days
was this position
listed:

6. The Hiring committee must include one member of the Diversity Com- | Name of Diversity

mittee. Committee Member

7. All members of the hiring committee participated in the FRED training Names of all mem-

or an equivalent that is approved by the Diversity committee. bers and the year
they participated in
the FRED training.

8. A final report must be submitted to HR and the Diversity Committee

Chair

a. Include how these interviewed applicants heard about the position table format
b. Agenda or process for each applicant. List questions
c. Strengths and weaknesses for each Open ended
d. Summary of how the final candidate was selected, benefit to the re- Open ended

search of the department.

e. This report must be approved by the Diversity Compliance Subcommit-  Date of approval by
tee before an offer is made subcommittee

9. Please see the hiring requirements for the rest of these positions.
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6. Safety

A central tenet of the National High Magnetic
Field Laboratory (NHMFL or MagLab) is the provi-
sion of a safe working and educational environment
for our employees, users, and other visitors. The
MagLab’s Environmental, Health, and Safety
(EH&S) team works collaboratively with manage-
ment, researchers, staff, and users, as well as with
other public and private entities, to proactively miti-
gate hazards in our industrial, laboratory, and office
settings.

Despite these efforts, on October 21, 2015, a
MagLab employee suffered fatal injuries during con-
struction work on the Series Connected Hybrid
(SCH) Magnet. An immediate “stop work” was im-
plemented in our DC Field Facility pending the com-
pletion of a months-long investigation into the root
causes of the accident, an investigation led by the
Director of Environmental Health and Safety at Ar-
gonne National Laboratory, Elizabeth Grom. The
investigative team identified safety improvement
strategies that laboratory personnel have diligently
addressed.

In the wake of this accident and in response to
the investigative team’s recommendations, the lab is
enhancing safety procedures for lock/tag/verify work,
assigning a dedicated construction site supervisor for
large-scale magnet projects, and implementing im-
provements to the lab’s Integrated Safety Manage-
ment (ISM) program to better address safe conduct of
complex operations at the lab.

Investments

Several examples of management and employee
investments in safety serve to illustrate additional
dedication of resources to protect MagLab personnel,
property, and the environment. As part of the ongoing
commitment to the lab’s Integrated Safety Manage-
ment (ISM) program, a comprehensive lab-wide safe-
ty program launched in 2013, the MagLab strategi-
cally invested over $200,000 in 2015 for safety-
related equipment, training, and processes.

The following are a few of the wide-ranging in-
vestments in health and safety at this unique research
and development laboratory:

Fume Hood Upgrade for Lab Worker Safety and
Increased Efficiency ($99,000)

Fume hoods were upgraded that fell into three
different categories. First, fume hoods that are used
for work utilizing “particularly hazardous chemi
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cals,” a category of chemicals
that includes arsenic and hy-
drofluoric acid. The second
category involved replacing
fume hoods and their duct
work damaged by corrosive
chemicals. These fume hoods
and ducting replacements are
designed to withstand corrosive chemical use. The
third category includes fume hoods used for general
chemicals and solvents that have been in use for 20
years and benefited from being upgraded to the latest
technology.

Laser Induced Fluorescence
(LIFIF) Renovation ($15,500)

The Cryogenics Group at the MagLab conducts a
variety of research projects that involve science and
technology at temperatures below 100 degrees Kel-
vin. A major component of the MagLab Cryogenics
Group is the Laser Induced Fluorescence Imaging
Facility. LIFIF consists of a femtosecond pump laser,
two wavelength-tunable imaging lasers, and a cryo-
stat with five optical access ports for flow visualiza-
tion studies in helium. The area was renovated to
isolate the imaging lasers from the rest of the Cryo-
genics Lab.

Imaging Facility

Biosafety Laboratory (BSL-2) Renovation ($6,800)

Biosafety Level 2 laboratories are designed for
work involving infectious agents or biological mate-
rial of moderate potential hazard to personnel and the
environment. This MagLab facility is used for bacte-
rial and mammalian cell culture-based research, in-
cluding human tissue cultures, human serum, and
bacterial isolates from the environment. Renovations
included purchasing and installing a BSL-2 certified
safety cabinet and fitting the lab with the additional
safety equipment.



MagLab 2015 Annual Report

CHAPTER 2 - LABORATORY MANAGEMENT

Personal Protective Equipment: Fall Protection
Equipment ($10,800)

In 2015, the MagLab Safety Department final-
ized the Fall Protection and Fall Hazard Reduction
program. The implementation of the program came
with the added initial cost of new fall protection
equipment. This equipment is assigned directly to
each individual worker for their own protection. We
have supplied fall protection equipment in the past to
comply with OSHA, but our last major order was in
2009-2010 and most of this equipment had to be tak-
en out of service. The life expectancy for this equip-
ment is about 5 years.

Other Maglab Safety Investments Involved These

Upgrades and Training:

e Access Security and Video Surveillance System
Upgrade ($12,000)

National Fire Protection Association: 70E Arc Flash

Electrical Safety Training ($8,000)

Roof Access Policy
In October of 2015, the MagLab established a

Roof Access Safety sub-committee to identify and

mitigate hazards concerning work on the roofs at the

MagLab headquarters facility in Tallahassee. The

committee developed, established, and implemented

a Roof Access policy. This policy is intended for all

who access a roof at the MagLab (employees, con-

tractors, and FSU maintenance personnel). All per-
sonnel were trained using this new policy.

The main elements of this policy worked to establish

guidelines and boundaries in the following areas:

o Notification to the MaglLab’s Safety Department
and/or Facility Manager prior to accessing the
roof.

e Sign infout sheet denoting time of access and
departure to and from the roof.

e Description of the type of work, location on the
roof where the work is taking place, and what
equipment is being affected.

e Two person rule and radio communications re-
quired.

e Utilization of tie off bollards, implementing the
OSHA standard for parapet height and the estab-
lishing and marking of “exclusion zones.”

e  Proper training on using fall protection and safe-
ty harnesses for work inside of the exclusion
zone.

e Purchasing and installing guardrails for areas
within the exclusion zone, to serve as an engi-
neering control.
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Integrated Safety Management (ISM)

The safety department worked with a specially-
appointed work group to review the ISM program
and recommend changes that needed to be made in
the wake of the accident. The ISM program was en-
hanced in December to connect disparate processes
and procedures under one overarching policy, includ-
ing:

e Establishing a lab-wide Task Hazard Analysis
form with the Task Hazards being based on qual-
ifications, training, knowledge, recognition of
hazards, and familiarity with the machine,
equipment, and/or system.

e Establishing an Equipment Specific maintenance
procedure program.

e Establishing a Construction Site Superintendent
program.

e Developing additional Training and Qualification
Programs, including task and system specific
Lock/Tag/Verify training, Site Supervisor train-
ing and an Arc Flash Qualification program.

Onsite/Hands-On Electrical Safety Training

In September of 2015, the MagLab hosted the
NTT 2015 Electrical Safety Training, which includes
3 days of lectures, demonstrations of PPE care and
use, and hands-on training with electrical equipment.
The MagLab employees were joined by Florida
A&M University and Florida State University staff.
This training is a part of the MagLab’s annual 2-year
qualification program for all employees who must be
qualified to work on electrical systems.

Safety Highlights-NADO Award

The National Association of Development Or-
ganizations (NADO) has selected the MagLab and its
partners to receive its 2015 Innovation Award in
recognition of the innovation and teamwork that went
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into collaborating in the highly successful exercise
“Operation Deep Freeze.”

NADO is a Washington, DC-based association
that promotes programs and policies that strengthen
local governments, communities, and economies
through regional cooperation, program delivery, and
comprehensive strategies.

Regional first responders collaborated with the
MagLab Safety Department and administration to
simulate a terrorist attack at the lab. The level of
teamwork and coordination between all the various
departments demonstrated that we could effectively
work together in the event of an emergency to save
lives, property, and the environment.

Local safety response agencies include:

e MaglLab Safety Department and Administration

e Tallahassee and FSU Police Departments

o Tallahassee Fire Department - Hazmat and
Search and Rescue Teams

e Leon County Emergency Medical Services

e Tallahassee Memorial Emergency Center

Safety Survey 2015

In order to gauge the continued effectiveness of
the safety program and the overall attitude toward
safety at the MagLab, the Safety Department, with
the support and guidance of the CIRL department,
conducted the MagLab’s Annual Safety Survey. The
data from over 220 respondents provided reliable and
measurable feedback. The results of the 2015 Safety
Survey continue to document a favorable climate for
the EH&S department and the ISM program, one
aspect of which is reflected in the chart below, show-
ing responses to the question: what impact do you
feel ISM has had overall in improving safety at the
lab?

Significantly decreased u2014
| 2015

Decreased

No Effect '
Improved
Significantly improved
0% 10% 20% 30% 40% 50% 60%
Percentage of Participants
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7. Budget

Table 1: Summary Proposal Budget January - December 2015

NSF - Funded

Person-months

Funds Requested
by Proposer

CAL ACAD SUMR

A.

B.

1

2

w

(4]

o

C.

(60) TOTAL SENIOR PERSONNEL
OTHER PERSONNEL
. (10 ) POSTDOCTORAL ASSOCIATES
. (70) OTHER PROFESSIONALS (TECHNICIAN, PROGRAMMER,
ETC.)
. (4) GRADUATE STUDENTS
. (6 ) UNDERGRADUATE STUDENTS
. (16) SECRETARIAL - CLERICAL (IF CHARGED DIRECTLY)
. ( 0) OTHER Temporary
TOTAL SALARIES AND WAGES

FRINGE BENEFITS (IF CHARGED AS DIRECT COSTS)

TOTAL SALARIES, WAGES AND FRINGE BENEFITS

D. EQUIPMENT

=

F.

1.

2.

3.

4.

TRAVEL

437.0 0.00 0.00
110 0.00 0.00
575.00 0.00 0.00

1. DOMESTIC (INCL. CANADA, MEXICO AND U.S. POSSESSIONS)

2. FOREIGN

PARTICIPANT SUPPORT

STIPENDS 87,000
TRAVEL 12,000
SUBSISTENCE 20,000
OTHER 2,158

TOTAL NUMBER OF PARTICIPANTS (30)

TOTAL PARTICIPANT COSTS

3,661,782

487,090
2,785,274
49,843
35,871
137,763

0
7,157,623
2,242,622
9,400,245

1,574,984

236,511

38,261

121,158
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G. OTHER DIRECT COSTS

1. MATERIALS AND SUPPLIES 2,601,655
2. PUBLICATION/DOCUMENTATION/DISSEMINATION 0
3. CONSULTANT SERVICES 0
4. COMPUTER SERVICES 0
5. SUBAWARDS 8,677,111
6. OTHER 2,426,405
TOTAL OTHER DIRECT COSTS 13,705,171

H. TOTAL DIRECT COSTS 25,076,330
I. INDIRECT COSTS Rate: 70.0% Base $12,276,672 8,593,670
J. TOTAL DIRECT AND INDIRECT COSTS (H + 1) 33,670,000

The primary funding source for operation of the seven user programs of the National High Magnetic Field
Laboratory (NHMFL) remains the National Science Foundation (NSF) and funds provided through the
participating institutions: the Florida State University, the University of Florida, and the Los Alamos National

Laboratory.

A. Personnel

The current level of staffing is required for the
Lab to maintain user support, technology
development, and science (NHMFL  User
Collaboration Grant Program) activities. Actual
salary rates, plus a 3% increase, of existing NHMFL
Staff have been used in the cost calculations.
Florida State University’s fringe benefit rates for
permanent staff fluctuate depending on the benefit
package chosen by the staff member. Therefore, an
average fringe benefit rate of 34.75% is used to
calculate the cost of fringe benefits for permanent
staff. This rate includes social security, Medicare,
health insurance, retirement, workers comp, and
terminal leave payout. FSU'’s fringe benefit rate for
postdocs and non-students is 1.55% plus the cost of
health insurance. The fringe rate for Graduate and
Undergraduate Students is 0.10% plus the subsidy
for health insurance for Graduate Students of either
$850 or $1,500 per FSU policy. In accordance with
state law, Florida State University is providing
health insurance coverage to OPS employees
working 30 hours or more per week. The annual
rate for family insurance is $15,169 per employee
while individual coverage is $7,098 per year.
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Since the NHMFL is a large, complex,
multidisciplinary  user facility, there is a
requirement for a larger than normal level of
research and non-research support staff. The
faculty included in the budget are twelve (12)
month specialized research faculty, and not tenured
or tenure track nine (9) month teaching and research
faculty. Therefore, the effort of these research
faculty and the effort of other research and
administrative staff identified in this proposed
budget exceed the NSF two month limitation
associated with regular tenure/tenure track nine (9)
month teaching faculty.

Due to the mission of the NHMFL, a higher
level of administrative support is required to insure
successful operation of the facility. The primary
responsibility of the NHMFL’s administration is to
ensure compliance with the terms and conditions of
our sponsored project while facilitating the day-to-
day work for our users and scientific staff. The
NHMFL is an extension of Florida State University.
Because of the requirements of the NSF
Cooperative Agreement, the administrative staff
exceeds the level of staff routinely provided by the
university. To insure performance, the staff offers
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direct, on-site services to the user and research
community. The administrative staff is responsible
for a core set of activities including budget and
finance; accounting; purchasing, shipping and
receiving; human resources; facilities management
and engineering; as well as safety, security and
environmental protection. In addition to central
departments and activities, the user divisions have a
Program Associate to support and facilitate the non-
science related tasks required to insure that the user
program’s operational needs are met. The services
being provided by administrative staff are accrued
solely for the benefit of the NHMFL core mission
and user program and exclusively support the NSF
Cooperative Agreement. The total FTE required for
administrative, secretarial, and clerical services to
directly support this NSF project is thirty-one. The
total administrative staff is comprised of 3.9 FTE in
Secretarial/Clerical staff and 4.7 FTE in administra-
tive staff classified as Other Professionals.

Table 2: NHMFL Specifically Budget Equipment

Magnet Science and Technology

CuNb for 100T - Pulsed Magnet Support
32T Components and Hardware
Instrumentation Upgrades

28 MW Resistive Magnet

Applied Superconductivity Center
OX-1 Bi2212 Insert Magnet, Conductor
LANL Bi2212 Insert and Conductor
Lakeshore Controller

B. Equipment

Equipment funds will be devoted to mitigating
equipment failures, purchasing new and updated
equipment for the User Programs, and new Magnet
technology. Within the five years of this grant, the
overwhelming majority of equipment funds
represent essential expenditures to maintain and
enhance User Support.

Anticipated major equipment purchases are
listed below by MagLab division. Note the total for
the equipment listed below is more than our budget
for equipment purchases. A portion of the
equipment funds will be allocated to needs that
arise throughout the project that cannot be
specifically determined at this date. This need is
based on historical experience in having to address
unanticipated needs throughout the project period.
We believe this to be a conservative estimate to
cover those needs that will arise.

Throughout the year, equipment purchases will
be approved based upon users’ scientific needs and
the progress of major projects. Our highest priority
is to continue to maintain the highest quality of
User Science.

200,000
108,000
30,000
2,136,000

110,000
190,000
5,000

Thermal Gravimetric Analysis/Differential Thermal Analysis 50,000
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DC Field Facility

Lockin Amplifiers SRS124

LakeShore 372 AC Resistance Bridge
Data Acquisition Computers

Active Vibration Cancellation Systems
Current and Voltage Preamps
\oltmeters

Lockin Amplifiers SRS830

Nuclear Magnetic Resonance
550-1000 MHz 1k Watt Amplifier
500W 500-1000 MHz Amplifier
600-800 MHz 800 Watt Amplifier

lon Cyclotron Resonance
High Pumping Speed Turbo-Molecular Pumps (2)
UV Laser System

Various Equipment for the improvement of Mass Spectrometers

Electron Magnetic Resonance
Microwave source for Bruker spectrometer
170-260 GHZ Frequency Doubler

Solid state 115 GHz source

C. Travel

Travel budget levels are required to maintain a
basic level of user support, technology development
and science activities. Total dollars of $236,511 are
requested for domestic travel while $38,261 is
requested for foreign travel. Based on conference
attendance and research performed in the past, the
following expenditures are anticipated for travel
to the following countries in 2015:

Scientific Conferences held in the United
States, United Kingdom, China, South Korea,
Argentina, Netherlands, France and Spain.

Workshops held in in the United States, United
Kingdom and Germany.

Research held in the United States, United
Kingdom, France, and Germany.

D. Participant Support — Stipends
Research for Undergraduates:
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14,000
19,000
17,400
120,000
20,000
20,000
15,000

60,000
38,000
26,000

70,000
50,000
84,382

14,000
7,250
24,000

This item is an estimate of the budget required
to support the Research Experience for
Undergraduates (REU) Program. Although students
are recruited from across the United States, the
requested funding is an estimate. If participants
include students from FAMU or FSU (local
students), housing and travel expenses are not
incurred. This creates the flexibility to support
more students than originally anticipated.

This summer internship program matches
qualified undergraduate students with scientists and
researchers at the NHMFL’s three sites. The eight-
week  research  experience  offers  unique
opportunities to explore science at the extremes of
magnetic field, pressure and temperature. Students
explore contemporary science and engineering
issues, working alongside some of the finest
scientists, magnet designers and engineers in the
world. Each student accepted by the program
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receives a stipend, and, if necessary, travel support
and housing.

The NHMFL offers a wide range of science,
math, engineering and interdisciplinary experiences
in  physics, chemistry, biological sciences,
geochemistry, materials science and magnet science
and engineering. Summer interns, working closely
with their faculty mentors, are thoroughly
integrated into these research and development
activities. Students broaden their knowledge of the
diverse research that takes place here by attending
weekly seminars and colloquia.

In 2014, there were 29 students, 17 males and
12 females. Of the 29 participants, 14 were
minorities. Examples of student projects may be
seen on the NHMFL website at
https://nationalmaglab.org/education. In 2015, the
goal is to continue our efforts to increase the
number of students from underrepresented groups
including women, African Americans, and Hispanic
students. A special effort will be made to recruit
students from HBCU, colleges and universities that
serve a large percentage of African Americans,
Hispanic, and other underrepresented students.
Costs: Approximately $5,880 per student — incudes
$3,600 stipend; $1,000 housing; $600 non-local
travel; and a program total of $2,158 for mentors to
purchase various supplies required for scientific
experiments. Excess travel allowance not paid to
local participants enables the lab to utilize these
funds to increase the number of participates. The
total amount of funds requested to support the REU
program is $106,158 based on twenty participants.

The Research Experience for Teachers (RET)
Program is a six week summer residential program
that gives K-12 teachers the chance to participate in
the real-world science of cutting-edge magnetic field
research. Through various program activities, the
teachers develop strategies and resources to translate
the experience into material for their classrooms. In
2014 there were 10 teachers, 6 males and 4 females.
Of the 10 participants, 7 were minorities.

The cost of the program is approximately
$5,376 per teacher which includes a stipend,
housing, and non-local travel. The funding for the
RET Program will be split between the NSF budget
and other university funding. NSF funds will be
used for stipends, while all other expenses will be
covered by funds from other sources.
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E. Other Direct Costs: Materials and Supplies

Approximately 1375 scientists annually request
‘magnet time’ for performing research and
subsequently publishing the results of their research
in premier scientific journals. Other Direct expenses
are necessary due to the complexity of operating and
maintaining a large, international user facility while
supporting the development of new magnet
technology for the science community. In many
cases these items may be charged to another source;
however, since the NHMFL is a NSF funded user
facility, these charges are directly related to the
scope set forth in the Cooperative Agreement. The
FY 2015 budget for direct expenses is slightly less
than the FY 2014 budget.

Specific purchases in this category include but
are not limited to:

e Helium and nitrogen are required
components for the operation of the
assorted magnets located within the lab.
These commodities represent a significant
amount of the materials and supplies
budget.

e Computer hardware and software which are
dedicated to or support scientific
instrumentation in the user facility or are
required for experiment control, data
acquisition, or scientific analysis. As a user
facility, the NHMFL supports a variety of

computing systems and services for
international, academic, and government
researchers  which  require  computing

hardware and specialized software. These
costs are necessary to support the operations
of a user facility and can be identified readily
with the NSF Cooperative Agreement.

e Instrumentation and lab equipment such as
voltmeters, current sources, thermometers,
pumps, glassware, tape, etc. are required for
various labs used by researchers and users.

e Chemicals and raw materials such as acids
and bases, reagents, metal, plastics, etc. are
required for researchers to conduct their
research.

e Safety equipment such as safety glasses,
gloves, fall protection, harnesses, electrical
safety gear, etc. These items are required to
insure the safety of the staff.

e Postage expense is used for activities
required by the NSF Cooperative Agreement


https://nationalmaglab.org/education
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such as: MagLab Reports and other research
reports to national and international users
and prospective user, other documents
deemed necessary to meet the needs of our
users and to further our commitment to
education, research and learning. In order to
support education at all levels, K-12,
technical, undergraduate, graduate and
postdoctoral, the  dissemination of
educational materials through the mail
becomes greater than customary in an
academic department. These mailings are
readily identifiable and significantly exceed
the level of postage normally associated with
other sponsored projects.

F. Subawards

The proposed level of funding is required to
maintain the level of operations for the AMRIS,
High B/T and Pulsed Magnet User Programs that
promote magnet-related research for the scientific
user community. Detailed budgets and budget
justifications for each individual division reflect
their specific spending plan. A sub award to
Steven Beu, Consultant, will be funded from the
lon Cyclotron Resonance (ICR) User Program fund.
As in the past five years, Dr. Beu will continue to
consult with the ICR Program on the
development of new ion transfer optics and
techniques for improved ion transmission and
decreased time-of-flight mass discrimination in FT-
ICR mass spectra.

G. Other Direct Cost

Electricity — Funds to cover part of the electrical
costs for magnet use is requested. This cost is an
extraordinary cost for electrical power and
represents unlike circumstances since the magnets
require large amounts of electricity to operate. The
electrical costs attributed to the magnet operation
which has been direct charged to the NSF Core since
NSF first began funding the Lab is not included in
FSU’s indirect cost but has been treated as other
direct costs charged to grants and included in our
research base when preparing our F&A rate
proposal.

These costs represent unlike circumstances
because the electrical power does not support the
general power needs required of all buildings and
labs, i.e. overhead lights, small office and lab
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equipment, room heating and cooling, etc. The
electrical power usage for the magnet operation is
separately metered from other normal electrical
demands. Because the magnet operations require
such a huge amount of power, this is a cost directly
required in order to support a user facility. The
amount of available user time will be impacted
without these funds to assist in covering the costs of
magnet operations. The total electricity budget for
FY 2015 is $2,645,323 of which $1,800,000 is a part
of the NSF budget. The budget was based on the
average cost of electricity over the last few years.
Funds received from FSU in the amount of $845,323
will be used to subsidize the cost of electricity.

Florida State University receives two power
bills each month. One is the Electric Contract
(Interruptible) and the other is the Electric Large
Demand (Firm). These bills are generated from two
different sets of meters. The electrical system is
segregated into (1)the power required to run the
high power DC Field magnets (Interruptible) and
(2) all power that is for general building operations
(lighting, heating and cooling, computers and any
scientific equipment (Firm). For the magnets
(Interruptible) the NHMFL has a special rate, since
the City of Tallahassee can contact the lab and
interrupt the power for magnets if the need occurs.
Florida State University pays for the Electric Large
Demand (Firm) from university funds, while the
Electric Contract (Interruptible) is paid with NSF
funds since that electricity is directly used for
magnet operations.

Tuition - Florida State University policy
requires that In-State tuition waivers be paid and
tuition rates do not include student related fees. For
FSU FY 2015-2016, the tuition rate per hour is
$466.30. Graduate students are required to be
enrolled for nine hours each semester. The cost of
tuition for nine hours per semester is $4,197. These
costs, which are the standard tuition rates for FSU,
were used to calculate the tuition for each Graduate
Student based on the length of their appointment.
The total cost of tuition for Graduate Students for
FY 2015 is $50,360. Tuition rates and annual
increases are set annually by the Florida Legislature
and the Florida State University Board of Trustees.
The current approved rate of increase is 7.5% per
year.

User Collaboration Grant Program (UCGP) -
The National Science Foundation has charged
(through the Cooperative Agreement) the NHMFL
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with developing an in-house research program that
utilizes the NHMFL facilities to carry out high
quality high field research at the forefront of science
and engineering; and advances the NHMFL facilities
and their scientific and technical capabilities. To
this end, the NHMFL’s Users Collaboration Grants
Program seeks to achieve these objectives through
funded research projects of normally 2 years
duration in the following categories:

e Collaborations between
external investigators
complementary expertise;

e Bold but risky efforts which hold significant
potential to extend the range and type of
experiments;

e Initial seed support for new faculty and
research  staff, targeted to  magnet
laboratory enhancements.

The UCGP strongly encourages collaboration
between NHMFL scientists and external users of
the NHMFL facilities.

Funds in the amount of $576,045 have been
designated to support UCGP funding for FY2015.

and/or
their

internal
that utilize

H. Indirect Cost

Per the Florida State University’s Indirect Cost
Rate Agreement, the approved indirect cost rate for
NHMFL awards is 70% modified total direct costs
(MTDC).

FY 2015 BUDGET JUSTIFICATION
UF - HIGH B/T

A. Personnel

Neil S. Sullivan (0.36 summer) is the Director
of the High B/T Facility and is responsible for the
overall operation of the Ultra-Low Temperature
program of the NHMFL. He is a full-time professor
of physics at the University of Florida and also
directs the University of Florida Microkelvin
Laboratory in which the High B/T facility is located.

Liang Yin (12 cal.) is a research scientist who
operates both Bay 2 and Bay 3 of the Microkelvin
Laboratory for external users. He is directly
responsible for co-ordination with new users and the
planning of experimental cells for installation on the
nuclear demagnetization refrigerators.
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Alessandro Serafin (12 cal.) is a postdoctoral
fellow who leads the development of new
instrumentation for users and who assists Liang Yin
in the design and setup of experiments for users.

Allen Majewski (12 cal.) is a graduate student
who is developing a specialized nuclear quadrupole
spectrometer for deployment in the High B/T facility
for low temperature high field studies.  This
technology is needed by users exploring the
properties of quantum phase transitions in organic
quantum magnets.

B. Equipment

We have budgeted $35,000 for the purchase
of new equipment inthe High B/T facility in2015
to support advanced instrumentation for the
NHMFL external user program. This includes
equipment for replacing a helium-three pump that is not
performing adequately, an ultra-stable DC source
for precision conductivity measurements, and a
new power supply for a superconducting magnet.

C. Travel

We have budgeted $7,500 for travel. This
includes $5,000 which is requested to provide
partial assistance for 2 people to attend the March
Meeting of the American Physical Society in
Baltimore, USA, and for one person to attend the
Quantum Fluids and Solids Symposium in Boulder,
Colorado in August, 2015. In addition, we seek
$2,500 for international travel for partial support
for one person to attend the Solid State NMR
Conference in France in the fall of 2015.

E. Other Direct Costs: Materials and Supplies

We have budgeted for $82,000 in materials and
supplies. The principal cost is that for liquid helium
which is provided at a cost of $2.80 per liquid liter
and we are budgeting for 26,000 liters for operation
of Bay 2, Bay 3 and the fast turn- around facility for
at least 300 days of the year for a total cost of
$72,800. In addition, we have budgeted $9,200 for
small items such as tools, small electronic
components, vacuum and gas plumbing, and
miscellaneous supply items.

G. Other Direct Cost

Tuition - The tuition costs for the graduate
student will be paid from the principal
investigator's current returned overhead funds.
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Table 3: High B/T Facility Specifically Budgeted Equipment

Helium-three pump

Ultra-Stable DC source for precision conductivity

Power supply for superconducting magnet

FY 2015 BUDGET JUSTIFICATION
UF - AMRIS

A. Personnel

Joanna Long (3.0 cal) is the AMRIS Director and
co-PI of the subcontract and is responsible for the
overall operation of the AMRIS user program,
distributing the NHMFL supply money to pay for
AMRIS fees, and annual reporting. She also directs
the dynamic nuclear polarization technology
program to enhance the NHMFL external user
program. She has 3 months total effort, divided into
1.8 months for AMRIS and 1.2 months for the DNP
initiative.

Thomas H. Mareci (1.2 calendar months) is the
AMRIS Associate Director and directs the high field
structural and functional MRI program to enhance
the NHMFL external user program.

Arthur S. Edison (1.2 calendar months) directs
the high sensitivity NMR technology program to
enhance the NHMFL external user program and
serves on the NHMFL diversity committee.

Glenn Walter (1.2 cal) leads the molecular
imaging technology program to enhance the NHMFL
external user program and serves on the Science
Advisory board.

Steve Blackband (1.2 cal) leads the
microimaging technology program to enhance the
NHMFL external user program and is also the UF
liaison in discussions of HTS magnet development
projects.

Gail Fanucci (1.2 cal) is a member of the
Science Advisory board and develops technology in
the DNP program; she is also the UF liaison between
the EMR and NMR groups of the NHMFL.

Denise Mesa (3.6 cal) is responsible for the
reporting and secretarial activities necessary to run
the NHMFL external user program.

Malathy Elumalai (12 cal) is the RF engineer
responsible for designing, constructing, testing,
and maintaining unique RF coils for the horizontal
animal imaging systems and the WB 750 system
within the AMRIS facility as well as coordinating
with new RF projects pursued by the NMR probe
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17,700
4,800
12,500

development group in Tallahassee. No funds are
requested for salary as funding is provided from
User’s fees.

B. Equipment

We have budgeted $100,000 each year for the
purchase of new equipment in the AMRIS facility to
support the NHMFL external user program. This
includes equipment for 8 spectrometers, an RF
engineering laboratory, and staff scientists. Typical
items include new RF or gradient amplifiers, new
NMR probes, RF frequency generators, computer
workstations, network  analyzers, and animal
monitoring equipment.

In FY 2015 we plan to specifically directing
these funds to upgrading the *H RF coils on our
world unique 11 T / 40 cm MRI/S system ($5,000), to
developing new low temperature coils for DNP
experiments ($5,000), to developing quadrature coils
for the WB 750 animal imaging system ($5,000), to
developing **C volume coils for the 11T and 4.7 T
MRI/S systems ($5,000), and to purchasing a high
power amplifier for **C excitation on these systems
($30,000). An additional $50,000 will be directed to
upgrading the 11 T system to dual transmit
capabilities for *H imaging.

C. Travel

The travel budget in the NHMFL subcontract
includes funds for the NHMFL investigators
affiliated with the AMRIS facility to travel to the
requisite annual meetings for the NHMFL NSF site
visit, the Users Committee meeting, and the
External Advisory Committee meeting. Each of
these is estimated at $400 per person to cover two
nights hotel, the meeting registrations, and travel
to Tallahassee from Gainesville. Two people, three
meetings totals $2400; if the UC meeting occurs in
Los Alamos in fall 2015 (as it likely will), an
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additional $1000 will be needed to cover the cost of
airfares. Total $3400.

We cover the costs of three of the members
of the Users Committee to travel to the annual
Users Committee meeting. Each of these is
estimated at $1000 to cover airfare, two-three
nights hotel, and meeting registration. This totals
$3000.

Drs. Long, Mareci, and Edison also make
about four trips per year to the NSF, labs the
NHMFL is collaborating with, HBCUs for
outreach activities, and vendors to discuss
designs and specifications. Each of these trips is
estimated at $750 per person to cover airfare, one
night hotel, and meals. Four trips total $3000.

Drs. Long, Mareci, Edison, Blackband,
Walter, and Fanucci travel to Tallahassee for
face-to-face meetings as needed with NHMFL
colleagues. Most communication is through email
and skype, but approximately 10 trips per year
total are made. Each of these trips is estimated
at $250 for one person to cover hotel, meals,
and transit to Tallahassee. This is a total of $2500.

Both Dr. Long and Dr. Edison attend the
Experimental NMR Conference each year to
publicize technical developments at the NHMFL
and our user program. The AMRIS RF engineer,
Malathy Elumalai, will also attend this year to
present new capabilities developed for high field
animal imaging. This is the premier conference
of the NMR community in the U.S. This year the
conference is in April in Pacific Grove, CA. Each
person is estimated to cost $2000 for airfare,
registration, hotel and meals. This is a total of
$6000.

Drs. Mareci and Walter will attend the 23"
Annual Meeting of the International Society for
Magnetic Resonance in Medicine to publicize
technical developments at the NHMFL and our
user program. An AMRIS staff scientist, Huadong
Zheng, will also attend this year to attend training
workshops and meet with external users. This is the
premier international conference of the MRI
community. This year the conference is in June in
Toronto, CA. The cost for this conference is
estimated at $2500 per person for airfare,
registration, hotel and meals. This is a total of
$7500.
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Dr. Long will be attending the 5" International
DNP symposium in Egmond aan Zee, The
Netherlands, August 31- September 3, 2015, and
the 9" Alpine NMR conference in Chamonix,
France, September 13-17, 2015. The first
conference is the leading international conference
in DNP and the second conference is the premier
international conference of the solid state NMR
community. She will be presenting new technology
developments at the NHMFL in DNP and solid
state NMR spectroscopy in support of expanding
the user base in these areas. Her intention is to visit
the labs of collaborators and to take personal time
in Europe between September 3 and 13 to
minimize travel costs. The cost for each
conference is estimated at $1500 for registration,
hotel and meals and train between the venues; a
transatlantic airfare is ~$1000. This is a total of
$4000.

The total of all travel listed above is
$29,400. A contingency fund of $2879 to cover
cost overruns is also budgeted, since all trips
listed above were conservatively estimated. This
brings the total travel budget to $32,279.

E. Other Direct Costs: Materials and Supplies

We have budgeted $343,000 for materials and
supplies. The funds will be used to pay for AMRIS
instrument time and staff fees for the NHMFL
external user program. The AMRIS facility operates
under federal cost accounting standards (CAS) and
is required to charge users fees for all users. These
fees are billed hourly for each instrument and for
each staff member that provides direct support to a
project via consulting rates. Our fee structure is
audited annually so that our facility runs cost neutral
and hourly rates are publicized on our website.
These funds also pay for development time on the
instruments for NHMFL initiatives, and an RF
engineer who is responsible for designing,
constructing, testing, and maintaining unique RF
coils for the external user program as well as
coordinating with new RF projects pursued by the
NMR probe development group at the NHMFL-
Tallahassee.
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Table 4: AMRIS Facility Specifically Budgeted Equipment

RF coils on our world unique 11 T / 40 cm MRI/S system
Develop new low temperature coils for DNP experiments

Develop quadrature coils for the WB 750 animal imaging system
Develop volume coils for the 11T and 4.7 T MRI/S systems

High power amplifier for **C excitation

Upgrading the 11 T system to dual transmit capabilities for *H imaging

FY 2015 BUDGET JUSTIFICATION
LOS ALAMOS NATIONAL LABORATORY

We intend to operate the Pulsed Field Facility at
Los Alamos National Laboratory to continue to
provide NHMFL users with access to pulsed
magnetic fields for reviewed and approved research.
We will continue to develop state-of-the-art pulsed
magnet systems and operate them for qualified
users. The total FY15 budget of $7,400,000 will be
used for operation of the user program, which
includes salaries, materials and supplies, and
consumables such as liquid cryogens and a travel
budget.

A. Personnel

Charles H. Mielke (0.0 cal.) is the Director of the
Pulsed Field Facility and is responsible for the
overall operation of the Los Alamos National
Laboratory based NHMFL-PFF. He is a full time
Research and Development manager at LANL based
at the NHMFL-PFF in Los Alamos, NM, his salary
is fully paid for by LANL for the purpose of
directing the facility and managing the personnel.

Scientific User Support Staff (61.2 cal.) will be
assigned to directly working with qualified
NHMNFL-PFF users to conduct experiments in high
magnetic fields. The expert scientific staff possess
demonstrated competencies in magneto-transport,
magnetic susceptibility, magneto-optical
spectroscopy, thermal transport, radio frequency
contactless  transport, specialized non-metallic
cryogenic systems and pulsed field diagnostic and
analysis specializations. This skill set from this
group of 9 individuals is first rate in the world for
state-of-the-art pulsed magnetic field experimenta-
tion. Working to enable users to return home with a
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5,000
5,000
5,000
5,000
30,000
50,000

complete set of data that is analyzed and interpreted
is an essential function of the NHMFL-PFF.

Engineering Staff (24.0 cal.) consist of two
individuals who are responsible for the development
of pulsed magnet systems and the engineering
support/operation of the 1.43 billion watt generator
system located at LANL. The world class 100 tesla
Multi-Shot Magnet has set the World record for
highest non-destructive pulsed magnetic field and
more importantly delivered nearly 1000 high field
pulses for users. This system requires expert
attention and monitoring to safely operate it and
maintain it for future experiments. The insert magnet
system requires highly specialized design and
optimization and monitoring, the NHMFL-PFF team
of two scientist/engineers delivers for users and are
fully committed to the smooth operation of this
world-class  system, their participation and
dedication is essential.

Technician Support (84.0 cal.) at the NHMFL
covers direct interfacing with users to provide
needed technical resources for a successful user
experience, infrastructure support to maintain our
user “magnet cells” and ancillary equipment, two
technicians provide support here. All of the 65 tesla
user magnets (our current workhorse magnets) are
manufactured fully in house because these are
highly specialized units under tremendous stresses
each shot. The workhorse magnets are fired
approximately 6000 times each year for users and
we need to replace these magnets about every 1000-
1200 shots. Two technicians are dedicated to this
effort currently. The operation and maintenance of
the 1.43 billion watt generator system is used for the
100 tesla multi-shot magnet and the 60 tesla long
pulse magnet. This generator system can safely
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deliver up to 600 million Joules of energy in its
current configuration and is arguably the best and
safest way to deliver the very large electrical energy
pulse to our largest magnet systems. Three
technicians are dedicated to operation of this system
and the maintenance of the generator. The NHMFL-
PFF has achieved first ever status on several magnet
systems in part due to this LANL resource made
fully available to the NHMFL-PFF program and our
technicians are highly trained professionals needed
to safely operate this system to deliver magnet
pulses of immense electrical energy magnitudes. A
total of seven technicians are required to operate the
NHMFL-PFF as described above.

Postdocs and Students (36 cal.) are an important
aspect to the NHMFL-PFF. A total of ten postdocs
and students are currently active at the NHMFL-PFF
while the core funding is currently providing only a
fraction of their financial support. Often a postdoc or
student will be attached to a science staff member
and funded through another research channel such as
LANL sponsored LDRD grants or DOE-BES
channels. Students that are funded through core NSF
program support are of strategic design. The funded
students are engaged in strategic scientific areas or
targeted diversity development opportunities.

Contractor (7.2 cal.) support is highly focused
and relatively temporary in nature at the NHMFL-
PFF. Contracts are annually renewed and may be
task specific. An effort of 6.0 cal. is directed towards
magnet design and 3-D modeling, working very
closely with the design engineers responsible for
bringing our unique and world leading pulsed
magnet designs forward into the future and ahead of
the competition. The generator system requires the
precise development and updating of its extensive
control system and an effort of 6.6 cal. is directed
toward that project and the maintenance of the
generator control system. That effort is essential as
control components age beyond useful repair life
cycles and must be repaired or replaced with safety
certified components. A total of more than 5000
diagnostic signals are actively monitored and
controlled continuously for every pulse of our 1.43
billion watt generator system and the controls
engineer contractor is essential for completing the
systems upgrades and maintenance to the level we
need for sustained operations.
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B. Equipment

A total of $0.00 is currently budgeted for
equipment as we will leverage LANL investments
for institutional capability developments and needed
equipment. Specific program equipment may be
requested as supplemental budgetary requests should
the need arise.

C. Travel

A total of $45,000 has been budgeted for travel
that includes experimental user support efforts at the
NHMFL-DC Field Facility (a total of 6 trips to the
DC Field facility are budgeted for FY15 at $2,000
each), the APS March meetings (12 people attending
at $2,200 each) and two domestic scientific
conferences (three people attending at $2,200 each).
LANL institutional funds will be used for scientific
outreach efforts both domestically and internation-
ally, allowing the NHMFL to leverage LANL
commitment to the accomplishments of the NHMFL
as a partner in success.

D. Other Direct Costs: Materials and Supplies

A total of $629,059 is needed for materials and
supplies and this figure is determined by considering
historical rates of consumption of products like
liquid cryogens and magnet winding materials and
allocating a flexible amount of remaining funds
from our budget positioning projections based on
labor planning so that low cost consumables may be
purchased to enable the scientific staff, technicians
and postdocs and students to have the flexibility to
develop new pulsed field probes and measurement
techniques based on general materials and
consumables. Fiberglass rods, thermometer chips,
fiber optical cable, and machined specialized parts
are broadly used for these developments. The staff
spend a significant portion of their time using these
materials for developing new research probes for
pulsed field diagnostic developments.
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FY 2015 BUDGET JUSTIFICATION
S.C. BEU CONSULTING

Dr. Steven Beu will perform objective scientific
analysis in support of new development in Fourier
Transform lon Cyclotron Resonance (FT-ICR) mass
spectrometry, including but not limited to:

e Development of new methods of ion injection
into high magnetic fields by use of rf
multipole ion guides,

e Simultaneous excitation and detection for
enhanced mass resolving power and
guantitation,

e Combined electron capture and infrared
multiphoton dissociation (ECD/IRMPD) in
narrow bore (<110 mm) magnets,

Table 5: Statement of Residual Funds — FY 2015

e Minimization of m/z discrimination due to
time-of-flight dispersion during ion injection
into the ICR cell,

e Development and testing of new ICR cell
geometries.

e Integration of all developed technologies into
a 21 T FT-ICR mass spectrometer.

Dr. Beu will conceive new methods, develop
models and experiments to test the methods, collect
and interpret data, prepare manuscripts, present his
findings at national meetings, and recommend future
directions.

Services will be billed quarterly at a rate of
$100 per hour. Total time billed for the 2015
calendar year will not exceed 550 hours for a total
amount payable not to exceed $55,000.

$97,920,000

NSF Budget Allocation for FY 2013-2015

(97,638,373)
Reconciliations

Personnel and indirect funds encumbered on Dec 31, 2015 for personnel costs from Jan 1, 2016
— April 30, 2016. Costs encumbered in FY 2015, but budgeted and paid from FY 2016 funds.

LANL operating cost funded in FY 2015 but budgeted and paid from FY 2016 funds.

5,245,542

2,466,667
Obligations

(1,332,552)

( 931,010)
( 355,889)

( 713,000)
(' 340,000)
(2,733,888)

over next two years.

Department.

Residual Funds
$1,587,497

Total Expenses and Encumbrances (including Indirect Cost)

User Collaboration Grants Program awards obligated to the PI’s. Funds are to be expensed

Construction of the 28 MW/41T Magnet.
lon Cyclotron Resonance Facility residual balance as of 12/31/2015.
Additional personnel costs projected for FY 2017 for Magnet, Science and Technology

Applied Superconductivity Center new projects for FY 2015 and 2016

Reserve funds for new and on-going projects, deferred annual magnet replacement parts,
magnet upgrades, and applicable indirect cost.

Accounting standards dictate that encumbered
funds be reported at FY end.

Advanced funding for FY 2016 was received in
September 2015. These funds were encumbered in
FY 2015 for personnel cost and the related indirect
cost for the period of January 1, 2016 through April
30, 2016.
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LANL first increment of 2016 was paid in
December 2015 and must be included in the total
expenses of 2015. This payment is budgeted and
paid from 2016 funds that are not included in total
budget above.

Lines 5-10:  Funds obligated for specific
purposes but not yet expended.
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Table 6: Statement of Expenses and Encumbrances (January 2013 thru December 2015)

CUMULATIVE As of 12/31/15 2015 As of 12/31/15
2013 - 2015 TOTAL COSTS TOTAL
EXPENSED ENCUMBERED 2013 - 2015 EXPENSED ENCUMBERED COSTS 2015
A-C. TOTAL SALARIES, WAGES AND
FRINGE BENEFITS 23,212,941 3,085,613 26,298,554 6,342,342 3,085,613 9,427,955
D. TOTAL EQUIPMENT 4,080,029 810,223 4,890,252 2,622,559 810,223 3,432,781
E. TRAVEL 1. DOMESTIC 630,923 26,011 656,934 195,859 26,011 221,870
2. FOREIGN 199,020 15,563 214,583 85,871 15,563 101,434
F. PARTICIPANT SUPPORT
1. STIPENDS 366,430 ) 124504
2. TRAVEL 16,943 ) )
3. SUBSISTENCE 56,205 ) 17,895
4, OTHER ; ) )
TOTAL PARTICIPANT COSTS 439,578 - 439,578 142,499 - 142,499
G. OTHER DIRECT COSTS
1. MATERIALS AND SUPPLIES 6,600,468 569,472 7,169,939 2,273,787 569,472 2,843,259
2. PUBLICATION/DOCUMENTATION/ )
DISSEMINATION . . . .
3. CONSULTANT SERVICES ; ) _ ) _
4. COMPUTER SERVICES ; ) ) ) )
5 SUBAWARDS R 784,096 28,706,389 11,223,406 784,096 | 12,007,502
6. OTHER Sl - 5,174,101 1,522,207 : 1,522,297
TOTAL OTHER DIRECT COSTS Seleaifin 1,353,568 41,050,429 15,019,490 1,353,568 | 16,373,058
H. TOTAL DIRECT COSTS (A THROUGH G) A 5,200,977 73,550,330 24,408,621 5,200,977 | 29,699,597
I INDIRECT COSTS boce
(F&A) 30,643,352 3,696,658 34,340,010 8,897,860 3,696,658 | 12,594,518
Rate 70% 70% 70% 70% 70% 70%
TOTAL INDIRECT COSTS (F&A) 21,500,382 2,587,661 24,088,043 10,155,859 2,587,661 | 12,743,520
3. TOTAL DIRECT AND INDIRECT COSTS (H
) 89,759,736 7,878,638 97,638,374 34,564,480 7878638 | 42443117

Note: Rebudgeting to reduce personnel expense and increase the IDC rate to 70% occurred in FY 2015.
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8. MagLab Cost Recovery Report

Seldom does the NHMFL incur costs due to re-
sources used or sacrificed for companies doing pro-
prietary research. On occasion, companies will need
access to the unique equipment at the NHMFL, and
they will contract for the use of said equipment. The
NHMPFL has established procedures to accumulate
and report costs continuously, routinely, and consist-
ently for all such contracts based upon an agreed-
upon schedule of fees and costs to cover the use of
such equipment that involves proprietary research.

If the MagLab receives program income defined
as “gross income earned by the non-Federal entity
that is directly generated by a supported activity or
earned as a result of the Federal award during the
period of performance”, this income must be report-
ed in a cost recovery report. (200.80). According to
200.307 (f), there are no Federal requirements gov-
erning the disposition of income earned after the end
of the period of performance of the Federal award,
unless the Federal awarding agency regulations or
terms and conditions specify otherwise.”
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During 2015, the MagLab recovered a total of
$6,367.87 from private industry for the use of NSF —
funded equipment during the period of performance
of our Federal award.

The breakdown of funds recovered are as fol-
lows:

$5,259 Applied Materials for the use of the 25T
split magnet
$1,108 Graphitic Nano Onion for EPR meas-

urements on the E-680 spectrometer

We intend to reinvest these funds in the Core Pro-
gram by the end of the semester.
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9. Industrial Partners and Collaborations

INDUSTRY (49)

89 North, Burlington, VT

Scientists at the MagLab are working with applica-
tions specialists at 89 North to develop light-
emitting diode technology for fluorescence micros-
copy. This collaboration involves testing the power
output and usability of new high power LED tech-
nology in the emission region between 490 and 590
nanometers, a spectral region that is central to mi-
croscopy investigations.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Advanced Conductor Technologies, Boulder, CO
The Applied Superconductivity Center and the Mag-
net Science and Technology division of the MagLab
are collaborating with Advanced Conductor Tech-
nologies on the development and testing of Coated
Conductor Stranded Cable (CCSC), using multi-
layer spiraling tapes around a core, for magnet ap-
plications. Danko van der Laan, director of the com-
pany and associated with NIST/University of Colo-
rado Boulder, is developing compact cables based on
REBCO coated conductors, a high temperature su-
perconductor. The ongoing collaboration on meas-
urements of HTS cables at low temperature and high
magnetic fields (4 K and 20 T in Cell 4) continues to
set new benchmarks for peak current, current densi-
ty, bend radius and ramp rates.

(MagLab contact: Huub Weijers, MS&T)

Agilent Technologies, Santa Clara, CA

Agilent Technologies is entering the imaging arena
with a new “Monolithic” laser combiner featuring
acousto-optic-tunable filter (AOTF) control. The
MagLab is collaborating with Agilent to prototype
the laser system for use in super-resolution imaging.
(MagLab contact: Mike Davidson, Optical Micros-

copy)

Allele Biotech, San Diego, CA

Allele is a manufacturer and distributor of fluores-
cent protein constructs made by Robert Campbell
and Nathan Shaner. The MagLab is collaborating
with Allele to develop fusion vectors of selected
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fluorescent proteins.
(MagLab contact: Mike Davidson, Optical Micros-

copy)

Andor-Tech, Belfast, Northern Ireland
Andor-Tech is an imaging specialist involved with
development of CCD camera systems designed to
produce images at extremely low light levels. The
MagLab is collaborating with Andor-Tech to pro-
duce interactive tutorials describing electron multi-
plying CCD (EMCCD) technology and will work
with the company to test new camera products in
live-cell imaging.

(MagLab contact: Mike Davidson, Optical Micros-
copy)

B&B Microscopes, Pittsburgh, PA

Scientists in the Optical Microscopy facility at the
MagLab are working with B&B engineers to devel-
op new live-cell imaging techniques using the wide
array of products offered by the company. Eventual-
ly, an educational website is planned.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Bioptechs, Butler, PA

The MagLab is involved with Bioptechs of Pennsyl-
vania to develop live-cell imaging techniques using
the company’s advanced culture chambers. The col-
laboration involves timelapse imaging of living cells
over periods of 36-72 hours using techniques such as
differential interference contrast, fluorescence, and
phase contrast.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Bruker EAS GmbH, Hanau, Germany

Bruker EAS is manufacturing accelerator quality
NbsSn strands based on the powder-in-tube process
that have the potential to provide the performance
necessary for higher magnetic field upgrades to the
Large Hadron Collider at CERN and the Applied
Superconductivity Center is collaborating with
Bruker and CERN to optimize the performance of
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the wire utilizing the electromagnetic testing and
advanced microstructural and microchemical analy-
sis facilities at the MagLab.

(MagLab contacts: Chiara Tarantini, Peter J. Lee
and David C Larbalestier, ASC)

Bruker Biospin Corp, USA

The EMR and NMR groups have entered into a col-
laborative effort with Bruker Biospin regarding the
Dynamic Nuclear Polarization (DNP) program. In
particular, the effort aims at improving Bruker's re-
cently acquired products (395 GHz gyrotron,
600 MHz/14.1 T DNP probe) beyond their normal
commercial uses by making technical modifications.
The modifications allow the DNP instruments to be
more user program friendly without voiding the war-
ranty.

(MagLab contact: Stephen Hill, EMR)

Bruker Biospin Corp., Billerica, MA

The MaglLab’s NMR instrumentation program and
Bruker Biospin collaborate on the development of
Low-E probes for solid-state NMR in heat sensitive
biological samples, such as proteins. Bruker Biospin
manufactures a line of Efree probes based on the
Low-E design developed at our lab.

(MagLab contact: Peter Gor’kov, NMR)

Callaghan Innovations, Lower Hutt, New Zea-
land

The Applied Superconductivity Center and the Mag-
net Science and Technology division of the MagLab
are collaborating with researchers at New Zealand’s
Industrial Research Limited on the testing of Roe-
bel-style cables based on REBCO coated conduc-
tors, a high temperature superconductor. Testing of a
15-strand cable with transposed 5 mm wide strands
is in preparation. Roebel-style cables represent one
of three viable concepts for REBCO coated conduc-
tor cables suitable for high field magnets.

(MagLab contact: Bob Walsh, MS&T)

Chroma, Rockingham, VT

A major supplier of Interference filters for fluores-
cence microscopy and spectroscopy applications,
Chroma is collaborating with the MagLab to build
educational tutorials targeted at fluorescence mi-
croscopy. Working in conjunction with Nikon, engi-
neers from Chroma and scientists from the MagLab
are examining the characteristics of a variety of filter
combinations.
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(MagLab contact: Mike Davidson, Optical Micros-
copy)

The Cooke Corp., Romulus, M1

Scientists at the MagLab are working with applica-
tions specialists at Cooke to field test the company’s
cooled and electron-multiplied scientific CCD cam-
era systems. Demanding applications in quantitative
image analysis and high-resolution images are being
explored, as well as time-lapse fluorescence micros-
copy and resonance energy transfer imaging.
(MagLab contact: Mike Davidson, Optical Micros-

copy)

CoolLed Ltd., United
Kingdom

Scientists at the MagLab are working with applica-
tions specialists at CoolLed to develop light-emitting
diode technology for fluorescence microscopy. This
collaboration involves testing the power output and
usability of new LED technology in the emission
region between 490 and 590 nanometers, a spectral
region that is central to microscopy investigations.
(MagLab contact: Mike Davidson, Optical Micros-

copy)

Andover, Hampshire,

Covance Research Products, Berkeley, CA
Covance is a biopharmaceutical company involved
with research and diagnostic antibody production.
MagLab scientists are working with Covance re-
searchers to examine immunofluorescence staining
patterns in rat and mouse brain thin and thick sec-
tions using a wide spectrum of antibodies.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Criotec Impianti, Piedmont, Italy; ENEA, Rome,
Italy The MagLab is collaborating with Criotec Im-
pianti, an Italian cryogenic systems manufacturing
company, and ENEA, an Italian Fusion Energy Re-
search Organization, to jacket the cable-in-conduit
superconductor for the outsert coils of the series-
connected hybrid magnets. Th is work includes the
welding and inspection of the stainless steel conduit,
insertion of the cabled superconductor strands into
the conduit, and compaction of the assembled con-
ductor to a rectangular cross-section.

(MagLab contact: lain Dixon, MS&T)
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Danfoss Turbocor Inc, Tallahassee, FL

Danfoss Turbocor Inc. is a company specializing in
compressors, particularly the totally oil-free com-
pressors. The compressors are specifically designed
for the heating, ventilation, air conditioning and re-
frigeration (HVACR) industry and need high per-
formance soft and hard magnet materials. The com-
pany and the laboratory have a joint research project
on selection, characterization, and development of
permanent magnet materials and other materials for
high performance and environmentally friendly
COMPressors.

(MagLab contact: Ke Han, MS&T)

Diagnostic Instruments, Sterling Heights, Ml
Scientists at the MagLab are working with applica-
tions specialists at Diagnostics to field test the com-
pany’s new line of cooled scientific CCD systems.
Demanding applications in quantitative image anal-
ysis and high-resolution images are being explored,
as well as time-lapse fluorescence microscopy and
resonance energy transfer imaging.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Evrogen, Moscow, Russia

Evrogen is a manufacturer and distributor of fluo-
rescent protein constructs made by Dmitriy Chuda-
kov and Vladislav Verkhusha. The MagLab is col-
laborating with Evrogen to develop fusion vectors of
selected fluorescent proteins.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

EXFO, Mississauga, Ontario, Canada

The MagLab is collaborating with EXFO to examine
the spectra and output power of various illumination
sources for microscopy including metal halide
lamps, light engines, LEDs, and the LiFi illumina-
tion system.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

FullScaleNANO, Inc., Tallahassee, FL

FullScaleNANO is an analytical consultancy and
software development company established in 2012
and focused on creating a full solution for automatic
characterization of nanomaterials called Na-
noMet. NanoMet converts images into useful data
using powerful image processing algorithms com-
bined with an intuitive, robust and fast user inter-
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face. The core technology of NanoMet was licensed
from the Georgia Institute of Technology and is now
commercially available to both academia and indus-
try as the NanoMet WebApp.

(MagLab contact: Jeffrey Whalen)

Hamamatsu Photonics, Bridgewater, NJ

Scientists at the MagLab are working with applica-
tions specialists at Hamamatsu to field test the com-
pany’s cooled and electron-multiplied scientific
CCD camera systems. Demanding applications in
quantitative image analysis and high-resolution im-
ages are being explored, as well as time-lapse fluo-
rescence microscopy and resonance energy transfer
imaging.

(MagLab contact: Mike Davidson, Optical Micros-
copy)

Hyper Tech Research Inc, Columbus, OH

Hyper Tech Research Inc. develops and manufac-
tures MgB, superconducting wires for MRI applica-
tions. In this collaboration, the Magnet Science and
Technology division measures critical current of
MgB, wires developed by Hyper Tech Research.
The critical current measurements are performed at
4.2 Kand in 0 — 10 tesla magnetic fields.

(MagLab contact: Jun Lu, MS&T)

Leco Corporation

The ICR Program collaborates with the instrumenta-
tion and application scientists at Leco to determine
the utility of high resolution mass spectrometry in
energy and fuel research. Current work focuses on
pyrolysis gas chromatographic analysis performed
with a high resolution time-of-flight mass spectrom-
eter.

(MagLab Contact: Ryan Rodgers, ICR)

Linkam, Surrey, United Kingdom

Scientists at the MagLab collaborate with Linkam
engineers to design heating and cooling stages for
observation of liquid-crystalline phase transitions in
the optical microscope. In addition, microscopists
are assisting Linkam in introducing a new heating
stage for livecell imaging in fluorescence microsco-
py.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Lumencor Inc., Beaverton, OR
The MagLab is collaborating with Lumencor to ex-
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amine the spectra and output power of various illu-
mination sources for microscopy including metal
halide lamps, light engines, LEDs, and the LiFi il-
lumination system.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

MBL International, Woburn, MA

Scientists at the MagLab are collaborating with
MBL to develop new fluorescent proteins for live-
cell imaging applications. These include both optical
highlighters and fluorescence resonance energy
transfer (FRET) biosensors.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Media Cybernetics, Silver Spring, MD
Programmers at the MagLab are collaborating with
Media Cybernetics to develop imaging software for
timelapse optical microscopy. In addition, the Opti-
cal Microscopy group is working to add new interac-
tive tutorials dealing with fundamental aspects of
image processing and analysis of data obtained with
the microscope.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Mevion Medical Systems, Littleton, MA

Mevion is a pioneer in the development of proton
radiation therapy systems for the non-invasive
treatment of cancer. The center of the systems is the
proton accelerator that utilizes low temperature su-
perconductors. NHMFL provides engineering sup-
port to Mevion by assisting in qualification testing
of full-scale high current superconductors in back-
ground fields at low temperatures. The tests require
NHMPFL’s unique test facility designed for tests of
large conductors in a 12 tesla split solenoid super-
conducting magnet system.

(MagLab contact: Bob Walsh, MS&T)

Molecular Probes/Invitrogen, Eugene, OR

A major supplier of fluorophores for confocal and
wide-field microscopy, Molecular Probes is collabo-
rating with the MagLab to develop educational tuto-
rials on the use of fluorescent probes in optical mi-
croscopy.

(MagLab contact: Mike Davidson, Optical Micros-

copy)
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Nikon, Melville, NY

The MagLab maintains close ties with Nikon on the
development of an educational and technical support
microscopy website, including the latest innovations
in digital-imaging technology. As part of the collab-
oration, the MagLab is field-testing new Nikon
equipment and developing new methods of fluores-
cence microscopy.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Olympus America, Melville, NY

The MagLab is developing an education/technical
website centered on Olympus products and will be
collaborating with the firm on the development of a
new tissue culture facility at the MagLab in Talla-
hassee. This activity will involve biologists at the
MagLab and will feature Total Internal Reflection
Fluorescence microscopy.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Olympus Corp., Tokyo, Japan

Investigators at the MagLab have been involved in
collaboration with engineers at Olympus to develop
and test new optical microscopy systems for educa-
tion and research. In addition to pacing the micro-
scope prototypes through basic protocols, the Opti-
cal Microscopy group is developing technical sup-
port and educational websites as part of the partner-
ship.

(MagLab contact: Mike Davidson, Optical Micros-
copy)

Omega Optical, Brattleboro, VT

The MagLab is involved in collaboration with Ome-
ga to develop interactive tutorials targeted at educa-
tion in fluorescence filter combinations for optical
microscopy. Engineers at Omega work with MagLab
microscopists to write review articles about interfer-
ence filter fabrication and the interrelationships be-
tween various filter characteristics and fluorophore
excitation and emission.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Oxford Instruments Superconducting Technolo-
gy, Carteret, NJ

Oxford Instruments Superconducting Technology
(OST) is one of the major manufacturers of super-
conducting wires. In this collaboration, the Magnet
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Science and Technology division measures hystere-
sis loss of NbsSn wires developed by OST. The hys-
teresis loss measurements are performed at 4.2 K
and in 0 — 5 tesla magnetic fields by a vibrating
sample magnetometer.

(MagLab contact: Jun Lu, MS&T)

nGiMat LLC, Lexington, KY

nGiMat LLC is a small business specializing in
manufacturing oxides nanopowders, and insulation
of superconducting wires. MagLab collaborates with
nGiMat LLC on a small business innovation re-
search grant funded by US Department of Energy.
The goal of this research is to improve the quality of
ceramic insulation for Bi,Sr,CaCu,Og_, supercon-
ducting wire.

(MagLab contact: Jun Lu, MS&T)

Photometrics (Roper Scientific Inc.), Tucson, AZ
The microscopy research team at the MagLab is
exploring single molecule fluorescence microscopy
using electron-multiplying CCD camera systems
developed by Photometrics. In addition, the team is
conducting routine fixed-cell imaging with multiple
fluorophores to gauge camera performance.
(MagLab contact: Mike Davidson, Optical Micros-

copy)

Prior Scientific Inc, Rockland, MA

Prior is a major manufacturer of illumination
sources and filter wheels for fluorescence microsco-
py. The MagLab team is collaborating with Prior to
develop new illumination sources and mechanical
stages for all forms of microscopy.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Qimaging, Burnaby, British Columbia, Canada
High-resolution optical imaging is the focus of the
MagLab collaboration with Qimaging, a Canadian
corporation that specializes in CCD digital cameras
for applications in quantitative image analysis and
high-resolution images for publication. Target appli-
cations are interactive tutorials and image galleries
that will be displayed on the Internet.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

Oxford Instruments, Abingdon, UK
Oxford Instruments is under contract to deliver a 15
T large-bore low temperature superconductor mag-
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net to the NHMFL, to be combined with 17 T
YBCO-coated conductor coils under development at
the NHMFL to create the first 32 T all-
superconductor magnet. In case of a quench, the LTS
and HTS coils interact in a complex manner. The
quench protection systems for the individual coil
sets are inter-dependent. This cannot be handled by
routine specifications in a standard vendor relation-
ship. Therefore, Oxford Instruments and NHMFL
Magnet Science and Technology are collaborating
on quench protection to endure compatibility of the
coil sets and are developing a numerical code to
model quench in combined YBCO-LTS magnets.
(MagLab contact: Huub Weijers, MS&T)

Oxford Superconducting Technology, Carteret,
NJ

Extensive collaborations exist between ASC and
OST on both NbsSn and Bi-2212 conductor devel-
opment, aided by direct support of R&D on these
materials from DOE-High Energy Physics to ASC
Pls and to OST through the Conductor Development
Program managed out of Lawrence Berkeley Na-
tional Laboratory. In this way OST has been able to
develop the most advanced NbsSn and Bi-2212 con-
ductors made.

(MagLab contacts: David Larbalestier, Eric Hell-
strom, Peter Lee, Chiara Tarantini, Jianyi Jiang,
ASC)

Revolution NMR LLC, Fort Collins, CO
Revolution NMR has licensed from FSU the Low-E
probe technology developed at MagLab in order to
fabricate static NMR probes for biological (protein)
samples. Additionally, the MagLab’s NMR instru-
mentation program and Revolution NMR collabo-
rate on the development of stators for magic angle
spinning NMR.

(MagLab contact: Peter Gor’kov, NMR)

Semrock, Rochester, NY

The MagLab Optical Microscopy group is collabo-
rating with Semrock to develop interactive tutorials
targeted at education in fluorescence filter combina-
tions for optical microscopy. Engineers and support
personnel at Semrock work with MagLab microsco-
pists to write review articles about interference filter
fabrication and the interrelationships between vari-
ous filter characteristics and fluorophore excitation
and emission. In addition, MagLab scientists pro-
duce images of living cells with Semrock filter com-
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binations.
(MagLab contact: Mike Davidson, Optical Micros-

copy)

SuperPower Inc, Schenectady, NY

The Applied Superconductivity Center and the Mag-
net Science and Technology division of the MagLab
are collaborating with SuperPower Inc. on the char-
acterization of YBCO coated conductors. This mate-
rial has the potential to transform the field of high-
field superconducting magnet technology and is in
an early stage of commercialization. We work to
improve our understanding of this product in support
of the NHMFL 32 T project as well as to provide
guidance to SuperPower on enhancing the quality of
their product. We have also taken the lead in en-
couraging a Coated Conductor Round Table of users
of coated conductors at which much information
about the long length performance of coated conduc-
tors has been shared.

(MagLab contacts: David C Larbalestier, Dmytro
Abraimov and Jan Jaroszynski, ASC and Huub Wei-
jers MS&T)

SupraMagnetics Inc, Plantsville, CT

The Applied Superconductivity Center is participat-
ing in the development of a superconducting NbsSn
wire that uses artificial flux-pinning centers to
achieve high critical current densities. The MagLab
provides microstructural and microchemical support
for this work.

(MagLab contact: Peter J. Lee, ASC)

Sutter Instrument, Novato, CA
The MagLab is collaborating with Sutter to examine
the spectra and output power of various illumination
sources for microscopy including metal halide lamps
and the LiFi illumination system.
(MagLab contact: Mike Davidson, Optical Micros-

copy)

Thomas Keating LtD, UK

The EMR group has entered into a partnership with
Thomas Keating (TK) LtD in the UK as part of its
program aimed at developing a new characterization
tool, Dynamic Nuclear Polarization Nuclear Mag-
netic Resonance (DNP - NMR) at high fields (14.1 T
/ 600 MHz). TK draws on tool-making skills to de-
sign and develop quasi-optical Terahertz systems
and subsystems.

(MagLab contact: Stephen Hill, EMR)
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Waters Corporation

The ICR and Future Fuels Institute are a Waters
Corporation, Center of Innovation and collaborate
on advances in instrumentation for biological and
petroleum applications. Instrument and ion source
advances are provided to both facilities before their
commercial release and allow for applications de-
velopment well before mainstream introduction.
(MagLab contact: Ryan Rodgers, ICR)

Zeiss Micro Imaging, Thornwood, NY

The Optical Microscopy group at the MaglLab is
negotiating a contract with Zeiss on the development
of an educational and technical support microscopy
website, including the latest innovations in digital
imaging technology. As part of the collaboration,
microscopists are field-testing new Zeiss equipment
and developing new methods of fluorescence mi-
croscopy.

(MagLab contact: Mike Davidson, Optical Micros-

copy)

NATIONAL OR INTERNATIONAL
LABS/INSTITUTES (20)

CERN, Geneva, Switzerland

The Large Hadron Collider (LHC) at CERN uses a
27 km ring of superconducting magnets based on
Nb-Ti to accelerate particles in the world’s largest
and most powerful collider but plans to increase the
energy capability of LHC will require higher mag-
netic fields. The Applied Superconductivity Center
is collaborating with CERN to characterize and op-
timize a new generation of accelerator quality NbsSn
strands based on the powder-in-tube process that
have the potential to provide the performance neces-
sary for the next step in LHC upgrades.
(MagLab contacts: David Larbalestier,
Tarantini and Peter Lee, ASC)

Chiara

Dana-Farber Cancer Institute, Boston, MA
Current collaboration between Dana-Farber Cancer
Institute and the Magnetic Lab is aimed at determin-
ing the molecular details of HIV envelope protein
gp41l using electron paramagnetic resonance meth-
ods. Other goals include characterization of anti-
body-induced structural changes of gp41, and devel-
oping optimized vaccine immunogens by structural
approaches.

(MagLab contact: Likai Song, EMR)
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EUCARD? (European Collaboration for Acceler-
ator R&D)

EUCARD? is a European Framework collaboration
of about 10 European labs aimed at developing kilo-
amp high temperature superconductor cables for
future application to a high energy LHC. The Euro-
pean emphasis is on Roebel cables of REBCO coat-
ed conductors but an equally attractive cable for
accelerator purposes is a round wire cable made in
the Rutherford style out of Bi-2212 (Bi,Sr,CaCu,0g.
x)- This conductor has been developed at the
MagLab under DOE-HEP support in the context of
the Bismuth Strand and Cable Collaboration
(BSCCo) that unites the MaglLab, BNL, FNAL,
LBNL and OST in a team developing this material
for accelerator use. The MagLab is now the US
point of contact for collaborations between EU-
CARD?2 and the US program.

(MagLab contacts: David Larbalestier, Eric Hell-
strom and Jianyi Jiang, ASC)

European MicroKelvin Platform (EMP)

The University of Florida MicroKelvin Laboratory
and the National High Magnetic Field Laboratory’s
High B/T Facility has entered into a co-operative
agreement with the European Microkelvin Platform
(EMP) to establish a program of collaborative re-
search in areas of mutual interest at ultra-low tem-
peratures, with a focus on promoting and facilitat-
ing, where feasible, exchange visits for scientists
and students. The EMP is a consortium of 20 leading
ultralow temperature physics and technology part-
ners in Europe. The main aim of the consortium is
the further integration of ultralow temperature re-
search for the development of new ideas,
knowledge, technology, applications and commer-
cial exploitation to enhance further the innovation
potential in this field. In addition to research activi-
ties, the parties to this agreement will co-operate in
the training of ultra-low temperature physicists
through course offerings to qualified candidates such
as the European Advanced Cryogenics Course and
the Cryogenics Course at the University of Florida.
(MagLab contacts: Neil Sullivan, UF)

Fermilab, Batavia, IL

The shaping of Nb sheet to produce superconducting
RF cavities introduces microstructural defects that
may impact cavity performance; in collaboration
with Fermilab the Applied Superconductivity Center
is studying the surface and bulk superconductivity in
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deformed niobium wires. Controlled deformation is
introduced into the Nb samples wire drawing and the
resulting defects are quantified and compared to the
measured superconducting properties.
(MagLab contact: Peter J. Lee, ASC)

Future Fuels Institute

The Future Fuels Institute (FFI) was established to
enhance the existing lon Cyclotron Resonance (ICR)
Program at the NHMFL to deal specifically with
biological and fossil fuels, particularly for heavy oils
and synthetic crudes. Supported by sponsoring com-
panies and collaborative entities (instrument compa-
nies, universities and research institutes), the FFI
works to develop and advance novel techniques for
research applications and problem solving. FFI is
actively seeking up to 6 industrial collaborators as
corporate MEMBERS to support core research pro-
grams. Each of these corporate members will be
asked to provide $250,000/year for 4 years. The
MEMBER may terminate the membership by giving
the INSTITUTE 30 days written notice prior to the
membership renewable date.

Current corporate members include:

e Total

e Petrobras

¢ Reliance Industries

e Ecopetrol

The institute also serves as a training center for fuel-
related science and technology.

(MagLab contact/Director: Ryan Rodgers)

Helmholtz Zentrum Berlin, Berlin, Germany

The MagLab has partnered with the Helmholtz
Zentrum Berlin (HZB) to develop the highest field
magnet worldwide for neutron scattering at HZB. In
March 2007, HZB (formerly the Hahn-Meitner Insti-
tute) signed an agreement with Florida State Univer-
sity Magnet Research and Development Inc. The
magnet is intended to provide 25 T on-axis using 4.4
megawatts of DC power and have upstream and
downstream scattering angles of 30 degrees. The
magnet reached 26 T on October 16, 2014. Since
then it has been moved from the test site into the
neutron guide hall and served the first users in July
2015. We are now discussing an agreement for assis-
tance with ongoing operations and maintenance.
(MagLab contact: Mark D. Bird, MS&T)
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Institute of Vertebrate Paleontology and Paleoan-
thropology (IVPP) of Chinese Academy of Sci-
ences

The collaboration between the IVPP and the
MagLab is related to the investigation of Late Ceno-
zoic Vertebrate Paleontology and Paleoenvironments
of the Tibetan Plateau (China). Samples collected in
this project are analyzed in the Geochemistry Labor-
atories in the Maglab.

(MagLab contact: Yang Wang, Geochemistry Pro-
gram)

International Thermonuclear Experimental Re-
actor (ITER International Organization), Ca-
darache, France US-ITER Project Office, Oak
Ridge, TN University of Twente, Enschede, the
Netherlands

The Applied Superconductivity Center has for the
last 5 years played a major role in helping ITER-IO
understand the properties of the cables being wound
into the Central Solenoid (CS) and the Tokamak
Field (TF) coils. A central task has been the disas-
sembly and metallographic analysis of the prototype
Cable-in-Conduit-Conductors (CICCs) needed for
TF and CS coils after testing in the SULTAN facility
in conditions designed to simulate ITER operations.
Many of these conductors Toroidal Field (ITER
Organization) and Central Solenoid (US-ITER)
CICCs typically suffered significant performance
degradation during cyclic loading and occasional
warm-up and cool-down cycles. The tests per-
formed at the MagLab were able to identify many of
the causes for this degradation and were instrumen-
tal in developing new cable patterns that resolved
the degradation. This work was collaborative with
groups at CEA-Cadarache, the University of
Twente in the Netherlands and US-ITER.

(MagLab contacts: Peter J. Lee and David C
Larbalestier, ASC)

International Thermonuclear Experimental Re-
actor (ITER), US-ITER Project Office, Oak
Ridge National Laboratory (ORNL), Oak Ridge,
TN

The United States is part of an exciting international
collaboration to demonstrate the feasibility of an
experimental fusion reactor that is under construc-
tion in France. The MS&T’s Mechanical Properties
Lab is the US-ITER primary materials research and
qualification laboratory supporting the US effort.
The Tokamak machine consists of three types of
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very large, complex superconducting magnets that
all utilize Cable-in-Conduit Conductors (CICC) as
the main structural components. Another important
component for stress management of the Central
Solenoid is a massive CS pre-compression structure
(Tie Plates). The conduit and tie plate alloys, and
their welds, are being studied and characterized here
to ensure their performance and reliability. The
funding for this research is provided by US-DOE,
US-ITER Project Office at ORNL.

(MagLab contact: Bob Walsh, MS&T)

Jefferson Lab, Newport News, VA

Recently Nitrogen and Titanium doping have
emerged as highly effective methods of improving
the quality factor on Nb SRF cavities; the Applied
Superconductivity Center is working with scientists
at Jefferson Lab to evaluate the interaction between
prior cold-work and doping treatment of Nb samples
and their influence on the superconducting proper-
ties. Doping is carried out at Jefferson Lab and su-
perconducting property measurements, including
magneto optical imaging area carried out at the
MagLab..

(MagLab contact: Peter J. Lee, ASC)

Key Laboratory of Electromagnetic Processing of
Materials, Northeastern University, Shenyang,
China

The collaboration between the Northeastern Univer-
sity and the MagLab is related to the magnetic field
impact on fabrication of high strength conductors. A
professor visited MagLab in 2015 and a MagLab
faculty member visited Northeastern University in
2015. They published two joint papers in 2015.
(MagLab contact: Ke Han, MS&T)

Large Accelerator Project for the HiLumi up-
grade of the CERN LHC, Brookhaven National
Lab, Upton, NY

Accelerator magnets based on NbsSn wires are re-
quired to provide the increased magnetic fields for
the next LHC upgrade. The Applied Superconduc-
tivity Center is collaborating with Brookhaven Na-
tional Lab to understand the design and heat treat-
ment optimization of accelerator magnet quality
strand fabricated by the internal Sn process with a
view to driving high current density strands to
smaller filament sizes. Close collaboration with the
R&D billets being manufactured for LARP under
the Conductor Development Program of DOE High



MagLab 2015 Annual Report

CHAPTER 2 — LABORATORY MANAGEMENT

Energy Physics is a key part of the work.
(MagLab contacts: Chiara Tarantini, Peter J. Lee
and David C Larbalestier, ASC)

Lawrence Berkeley Laboratory, Accelerator and
Fusion Research, Berkeley, CA

The Applied Superconductivity Center and the Mag-
net Science and Technology division of the MagLab
are collaborating with researchers at the Berkeley
National Laboratory on the testing of Roebel-style
cables based on REBCO coated conductors, a high
temperature superconductor. Testing of a 10-strand
cable with transposed 2 mm wide strands is in prep-
aration. Roebel-style cables represent one of three
viable concepts for REBCO coated conductor cables
suitable for high field magnets.

(MagLab contact: Huub Weijers, MS&T)

Los Alamos National Laboratory Community
Programs Office, NM

CIRL works closely with our counterpart, the Los
Alamos National Laboratory Community Programs
Office. Over the last year we have developed a part-
nership wherein we share information and resources
on our educational activities. The community pro-
grams office has a large staff that oversees more
than 15 different educational/community outreach
programs including the Bradbury Museum.

(MagLab Contact: Roxanne Hughes, Carlos Villa,
Educational Programs)

School of Mechanical Engineering and Automa-
tion, Fuzhou University, Fuzhou, China

The collaboration between the Fuzhou University
and the MagLab is related to the characterization of
high strength conductors. They published two joint
papers in 2015.

(MagLab contact: Ke Han, MS&T)

Scripps Research Institute

We continue to collaborate with Dr. Ming Guo
(Scripps Florida), for structural characterization of
transfer RNA synthetases functioning in roles other
than protein synthesis. Those functions result from
complexation of a given synthetase with one or more
other proteins. Synthetase mutations lead to various
diseases. Scripps provides the mutants, and we use
hydrogen/deuterium exchange monitored by FT-ICR
mass spectrometry to map the protein:protein con-
tact surfaces in the complexes to establish structure
function relationships.
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(MagLab Contact: Alan Marshall, ICR)

Southeast Center for Integrated Metabolomics,
University of Florida, FL

With a new $9 million grant from National Institutes
for Health, the University of Florida created a
Southeast Center for Integrated Metabolomics which
joins a consortium of five other regional resource
centers and a national coordinating center to spur
metabolomics research in the United States by fund-
ing training, technology development, standards
synthesis and data-sharing initiatives. Metabolomics
draws from many scientific disciplines, including
chemistry, physiology, statistics, genetics, computer
science and systems design and, as such, has many
partners: the National High Magnetic Field Labora-
tory at Florida State University, Sanford-Burnham
Medical Research Institute, Ohio State University,
the University of Georgia, Imperial College London,
the University of Geneva and industry partners
IROA Technologies and Thermo Fisher Scientific.
(MagLab contact: Arthur Edison, AMRIS)

Thomas Jefferson National Accelerator Facility,
Newport News, VA

Large-grain Nb has become a viable alternative to
fine-grain Nb for the fabrication of superconducting
radio-frequency cavities. NHMFL collaborated with
engineers at Jefferson Lab to evaluate the effect of
thermal processing and grain size on the mechanical
properties of Nb. The mechanical properties evalua-
tion was carried out at MS&T’s Mechanical Proper-
ties Lab.

(MagLab contact: Bob Walsh, MS&T)

Woods Hole Oceanographic Institute

As part of FSU's Gulf Research Initiative Consorti-
um, NHMFL collaborates with Christopher Reddy
and Robert Nelson at WHOI in characterization of
petroleum oil spills at the molecular level, by gas
chromatography x gas chromatography and FT-ICR
mass analysis. Characterization of the 2010 Macon-
do wellhead oil has been completed, and current
research focuses on subsequent physical, chemical,
and biological changes as the spill propagates into
the environment.

(MagLab Contact: Ryan Rodgers, ICR)
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UNIVERSITIES (12)

Florida State University, College of Education,
Tallahassee, FL

The Center for Integrating Research & Learning
works closely with faculty from the FSU College of
Education to network and strengthen programs on
campus and at the lab. Currently, we utilize the ex-
pertise of FSU faculty for research projects. We also
recruit graduate students from FSU departments to
conduct research on CIRL programs.

(MagLab Contact: Roxanne Hughes, Educational
Programs)

Korea Advanced Institute of Science and Tech-
nology (KAIST) Professor Hyoungsoon Choi’s
group at the Korea Institute of Science and Tech-
nology (KAIST) has developed a cooperative
agreement with Professor Yoonseok Lee and the
National High Magnetic Field Laboratory’s High
B/T Facility for the study and development of the
design of coolant materials used in nuclear demag-
netization refrigerators. The collaboration focuses on
the techniques and expertise required to produce
high residual resistant ratios for the metallic materi-
als used for the coolants and the associated compo-
nents. KAIST is a leading center for ultra-low tem-
perature research in Korea.

(MagLab contacts: Yoonseok Lee, UF)

Nagoya University, Nagoya, Japan

Karlsruhe Institute of Technology (KIT), Karls-
ruhe, Germany

Leibniz Institute for Solid State and Materials
Research (IFW), Dresden, Germany

The Applied Superconductivity Center is collabo-
rating Nagoya University, the Karlsruhe Institute of
Technology, and the Leibniz Institute in the investi-
gation of iron-based superconductors in order to
establish their intrinsic properties and determine
their potential for applications using electromagnetic
characterization techniques also in high field and
expertise available in the MagLab.

(MagLab contact: Chiara Tarantini, ASC)

Michigan State University, Lansing, Ml

The Applied Superconductivity Center is collaborat-
ing Michigan State University on a US-DOE funded
project to study the impact of grain boundaries and
associated microstructural defects on the perfor-
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mance of superconducting cavities using the ad-
vance microstructural, microchemical, and electro-
magnetic characterization techniques and expertise
available in the MagLab.

(MagLab contact: Peter J. Lee, ASC)

Osaka City University, Japan

The EMR group received joint funding with the
University of Modena in Italy and Osaka City Uni-
versity in Japan through an International Program
sponsored by the Air Force’s Asian Office of Aero-
space Research and Development (AOARD). This
joint program focuses on quantum properties of mo-
lecular magnets. A cooperative agreement between
Osaka City University and Florida State University
has been established in order to formalize this col-
laboration.

(MagLab contact: Stephen Hill, EMR)

Radboud University, Nijmegen, The Netherlands

The MagLab has partnered with the High Magnetic
Field Lab in The Netherlands to develop a 45 T hy-
brid magnet using only 24 MW of power. The pro-
ject was funded by the Dutch government in 2006
and in 2012 an agreement was signed for the
MagLab to play a leading role in the development of
the Nb;Sn cable-in-conduit superconducting coil for
this magnet system. This will be the 4th hybrid out-
sert to be developed at the MagLab (MagLab 45 T,
HZB, FSU SCH, Nijmegen) and the Dutch lab will
benefit from our extensive experience. When com-
plete it is expected to be one of the three 45 T sys-
tems worldwide. Cable-in-conduit conductors have
arrived and are being wound into the coil. This will
be followed by jointing, reaction, impregnating and
final assembly.

(MagLab contact: Mark D. Bird, MS&T)

Shanghai University, Shanghai, China

The collaboration between the Shanghai University
and the MagLab is related to the solidification of
metallic materials. A scientist from Shanghai Uni-
versity will join the MaglLab as a visiting scientist
for one year to do the research on microstructure of
high strength materials. They have published on
joint paper.

(MagLab contact: Ke Han, MS&T)

St. Andrews University, UK
The EMR group has an ongoing partnership with St.
Andrews University in the UK, involving the devel-
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opment of a high-power (1 kW) high-frequency
(94 GHz) pulsed EPR spectrometer (HIiPER) for its
user program.

(MagLab contact: Stephen Hill, EMR)

Texas A&M University, College Station, TX
Texas A&M University is fabricating Nb sheet and
tubes with ultra-fine grain size and controlled tex-
tures for superconducting RF cavities by using the
Equal Channel Angular Extrusion (ECAE) process;
the Applied Superconductivity Center is providing
microstructural characterization of the Nb primarily
using the new fast-camera crystallographic orienta-
tion mapping system at the MagLab.

(MagLab contact: Peter J. Lee, ASC)

University of Colorado Boulder, Boulder, CO
NbsSn is the primary superconductor for providing
magnetic fields in the 11-22 T range but is brittle
and there is the potential for filament fracture when
subjected to the high Lorentz forces produced when
the superconducting magnets are energized. The
University of Colorado Boulder, (using the NIST-
Boulder electromechanical testing facilities) has
determined the strain sensitivity of a wide range of
commercial NbsSn wires and has found a large vari-
ation in irreversibility strains (the limit in strain that
the wire can be subjected to before unrecoverable
degradation in performance), and the Applied Su-
perconductivity Center has been working with UC-
Boulder to try and the understand reasons for these
variations so that future strands will be able to with-
stand the forces generated at high magnetic fields.
(MagLab contact: Peter J. Lee, ASC)

University of Modena, Italy

The EMR group received joint funding with the
University of Modena in Italy and Osaka City Uni-
versity in Japan through an International Program
sponsored by the Air Force’s Asian Office of Aero-
space Research and Development (AOARD). This
joint program focuses on quantum properties of mo-
lecular magnets.

(MagLab contact: Stephen Hill, EMR)

University of Texas Medical Branch at Galveston
The ICR Program collaborates with Profs. Carol L.
Nilsson and Mark R. Emmett. One current project is
proteomics and glycomics of brain cancer-derived
stem-like cells correlated to gene expression data
and patient outcomes. A second project involves
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FT-ICR mapping of lipid alterations in spinal cord
injury.
(MagLab Contact: Alan Marshall, ICR)

COMMUNITY GROUPS/ EDUCA-
TIONAL GROUPS (12)

CAISE - Center for the Advancement of Infor-
mal Science Education

The Center for the Advancement of Informal Sci-
ence Education (CAISE) works in collaboration with
the National Science Foundation (NSF) Advancing
Informal STEM Learning (AISL) Program to
strengthen and advance the field of professional in-
formal science education and its infrastructure by
providing resources for practitioners, researchers,
evaluators and STEM-based professionals. CAISE
also facilitates conversation, connection and collabo-
ration across the ISE field — including in media
(TV, radio, and film), science centers and museums,
z00s and aquariums, botanical gardens and nature
centers, cyberlearning and gaming, and youth,
community, and out of school time programs. The
Center for Integrating Research & Learning (CIRL)
has worked with CAISE to provide advice for reach-
ing Principal Investigators and improving the evalu-
ation of broader impacts.

(MagLab Contact: Roxanne Hughes, Educational
Programs)

Community Classroom Consortium, Tallahassee,
FL

The Community Classroom Consortium (CCC) is a
coalition of more than thirty cultural, scientific, nat-
ural history, and civic organizations in north Florida
and South Georgia that provide educational experi-
ences and resources to the public, especially K-12
teachers and students. Representatives from CIRL
and Public Affairs represent the Lab on the board of
this organization and as general members.

(MagLab Contact: Kristen Coyne, Public Affairs)

Florida Afterschool Network, Tallahassee, FL

The Florida Afterschool Network (FAN) is an or-
ganization that is working toward creating and sus-
taining a statewide infrastructure to establish collab-
orative public and private partnerships that connect
local, state, and national resources supporting after-
school programs that are school-based or school-
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linked; develop quality afterschool standards that are
endorsed and promoted by statewide stakeholders
and through Florida Afterschool Network; and pro-
mote public awareness and advocate for policy that
expands funding, quality improvement initiatives,
and accessibility of afterschool programs. The Cen-
ter for Integrating Research & Learning is a member
of the advisory council for this organization.
(MagLab Contact: Roxanne Hughes, Educational
Programs)

Future Physicists of Florida

Future Physicists of Florida is an organization dedi-
cated to recognizing talented middle school math
and science students and providing educational
guidance to these students to prepare them for ca-
reers in physics and engineering. CIRL is a partner
in the organization.

(MagLab Contact: Roxanne Hughes, Educational
Programs)

Leon County and City of Tallahassee Commis-
sion on the Status of Women and Girls

The Commission on the Status of Women and Girls
was formed in April of 2011 by the Leon County
Board of County Commissioners. The CSWG was
established as a citizens advisory committee. In
March of 2013, the City of Tallahassee proudly
joined Leon County and created the new Tallahas-
see/Leon County Commission on the Status of
Women and Girls (CSWG). By establishing and
supporting this Commission, the City of Tallahassee
and Leon County have taken a strong stand in sup-
port of women and girls in our community. Roxanne
Hughes was selected to serve a two-year term by
county commissioner Kristin Dozer.

(MagLab Contact: Roxanne Hughes, Educational
Programs)

Leon County Schools, FL

CIRL works closely with Leon County Schools
(LCS) through our K-12 outreach and our middle
school mentorship program. In 2014, CIRL staff
worked with Title | elementary school teachers from
LCS to develop and facilitate a year-long teacher
professional development that culminated in a
STEM challenge for students.

(MagLab Contact: Roxanne Hughes or Carlos Villa,
Educational Programs)
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Los Angeles County Museum of Natural History
The collaboration between the VPP and the
MagLab is related to the investigation of Late Ceno-
zoic Vertebrate Paleontology and Paleoenvironments
of the Tibetan Plateau (China). Stable isotopic com-
positions of the samples collected in this project are
analyzed in the Geochemistry Laboratories in the
MagLab.

(MagLab contact: Yang Wang, Geochemistry Pro-
gram)

Oasis Center for Women and Girls, FL

The Oasis Center is a nonprofit organization in Tal-
lahassee whose mission is to "improve the lives of
women and girls through celebration and support".
They are focused on personal, professional, and
economic concerns facing women, girls and their
families. CIRL has worked closely with this center
through outreach including providing mentors
and/or tours for their science summer camps.
(MagLab Contact: Roxanne Hughes, Educational
Programs)

Palmer Munroe Teen Center, FL

The Palmer Munroe Teen Center is a community
center that focuses on teens from low income neigh-
borhoods in Tallahassee. The center is run by the
City of Tallahassee. CIRL works closely with stu-
dents and staff at the center through outreach.
(MagLab Contact: Roxanne Hughes, Educational
Programs)
Panhandle Area Educational Consortium
(PAEC), FL

The Panhandle Area Educational Consortium serves
13 school districts in the panhandle of Florida.
PAEC provides leadership and support services to
these districts, increases networking among mem-
bers, and maximizes resources. Over the years,
CIRL has provided teacher workshops and high
school summer information sessions to students and
teachers from these districts with PAEC’s facilita-
tion.

(MagLab Contact: Roxanne Hughes, Educational
Programs)

South Florida Water
(SFWMD)

The collaboration between the SFWMD and the
MagLab is related to the investigation of land-use
and change on food web structure and mercury cy-

Management District
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cling in the Everglades. Isotopic compositions of
the samples collected in this project were analyzed
in the Geochemistry Laboratories in the MagLab.
(MagLab contact: Yang Wang, Geochemistry Pro-
gram)

WFSU-TV, Tallahassee, FL

The Center for Integrating Research & Learning
partners with WFSU-TV, the area’s public television
station, to administer SciGirls. The program is a 2-
week camp for middle and high school girls with an
interest in science. The collaboration between the
MagLab and WFSU-TV has resulted in a successful
6-year camp that has engaged the larger community.
In addition, WFSU-TV and the Center partner to
provide summer physics experiences for students
entering high school.

(MagLab contact: Roxanne Hughes, Educational
Programs)

SPIN OFFS (4)

High Performance Magnetics (HPM)

High Performance Magnetics was founded in 2008
by Thomas Painter, an engineer at the National High
Magnetic Field Laboratory. High Performance
Magnetics established a nearly half-mile long super-
conducting cable jacketing facility located at the
Tallahassee Regional Airport. High Performance
Magnetics jacketed Toroidal Field NbsSn cable-in-
conduit conductors for Oak Ridge National Labora-
tory as part of the United States contribution to an
international clean energy experiment, ITER, being
built in France. These high-current, high-field su-
perconducting cables were jacketed according to the
strictest quality standards required by the nuclear
industry.

(MagLab contact: Tom Painter)
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MAXIKAT, Inc.

Maxikat is a spinoff company that performs data
analysis for petroleum industry. It was formed in
2015.

(MagLab contact: Vladislav Lobodkin)

Omics LLC

Omics LLC is a spinoff company that serves the data
analysis and interpretation needs of the high resolu-
tion mass spectrometry market. It was formed 8
years ago and has grown over the years to address a
wider analytical community.

(MagLab contact: Ryan Rodgers)

Specialized Crystal Processing, Inc.

Specialized Crystal Processing, Inc. (SCPI) is an
advanced materials processing, manufacturing and
consultation spin-off of the National High Magnetic
Field Laboratory. The SCPI home base facility in
Tallahassee, FL has the infrastructure for both R&D
and manufacturing of highly specialized single crys-
tal products. These crystals can be used for a variety
of applications, including but not limited to high
tech devices and sensors, advanced materials basic
science research and crystalline additives for com-
posite materials.

(MagLab contact: Jeffrey Whalen, Theo Siegrist)
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10. MagLab Data Management Plan

The National High Magnetic Field Laboratory
(NHMFL) provides seven high magnetic field user
facilities across the three campuses of the NHMFL
at Florida State University, the University of Flori-
da, and Los Alamos National Laboratory. These user
facilities are the DC Field Facility, Pulsed Field Fa-
cility, High B/T Facility; and the Nuclear Magnetic
Resonance (NMR), Electron Magnetic Resonance
(EMR), lon Cyclotron Resonance (ICR), and Ad-
vanced Magnetic Resonance Imaging and Spectros-
copy (AMRIS) Facilities. Each user facility is built
around unique magnetic-field facilities and world-
leading scientific expertise serving a multi- and in-
ter-disciplinary  scientific research community.
Though each facility has a unique environment and
tradition of data management, many items are han-
dled in a consistent way across sites. Most of our
data management practices are driven by our user
community and the standards of the associated fund-
ing agencies. The policy is reviewed annually to stay
current with user demands and changes in technolo-

gy.

Data Types

Our user facilities data consists primarily of
electronic records of measurements taken during a
scheduled experiment. Data from a facility can be
generated on either a facility computer system, visit-
ing user’s computer, or special data acquisition sys-
tems provided by a user. These electronic records
may or may not exist on a facility computer during
the course of an experiment.

The NHMFL scientific staff develops, maintains
and updates many software routines for analysis of
data tailored to the different needs of the user facili-
ties.

Data Standards

The standards for data vary across user facilities
as required by the experimental methods and equip-
ment used. The most open standard for the DC
Magnet facility is for ASCII text files in column
format. High data rate experiments such as the
Pulsed Field Facility necessitate the use of open
binary formats or custom file formats developed by
NHMFL personnel. The ICR facility also stores data
in an NHMFL-developed format. For NMR experi-
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ments, data formats are dictated by the research
equipment used, such as the vendor-specific format
for NMR data collected by Bruker spectrometers.
Magnetic Resonance Imaging data from our AMRIS
facility is in DICOM images for OSIRIX viewer.
Data is made available to researchers through the
use of the current picture archiving and communica-
tion systems (PACS) with dedicated computers on a
local high speed network.

All NHMFL-developed formats are open. Spec-
ifications and software to read and analyze data in
these formats is available to the scientific communi-
ty for free or at nominal reproduction costs. These
software tools are provided on laboratory web sites
and software storage areas.

Meta-data can be recorded with the raw data
files at the option of the researchers. Other meta-
data is recorded in the users written notebooks,
computer files, or other media at the option of the
principal investigator. Management of the meta-data
associated with standard data files is exclusively the
purview of the principal investigator.

Data Access Policies

The principal investigator in charge of a user
experiment has exclusive rights to all data related to
that experiment, including raw data and meta-data.
Access to experiment data is granted only to indi-
viduals designated by the principal investigator. The
principal investigator retains full control of the use
of the data, including its publication in refereed lit-
erature. The principal investigator is responsible for
adhering to the policies and procedures of their
funding agency.

The NHMFL's data management and sharing
practices align with the policy applied to NSF and
NIH single investigator grants, as the NHMFL user
community consists primarily of researchers sup-
ported by these types of awards.

Data Re-use Policies

Data is not reused nor are any data-mining op-
erations performed by the NHMFL on historical user
data. Once data is collected and provided to the user,
it is solely the property of that particular user. Any
reuse within their own program (external to
NHMFL) is strictly at their discretion. Users are
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encouraged to make their research findings and final
data readily available for research purposes to quali-
fied individuals within the scientific community by
publishing the results in peer-reviewed journals and
by presenting the findings at conferences. In addi-
tion, the NHMFL requires all users to submit a one-
page annual research report on each project for in-
clusion in the NHMFL Annual Report. These reports
are available on the NHMFL web site and serve to
illustrate the quantity, quality and breadth of re-
search activities at the lab. Each year, thirty to forty
of these reports are chosen as highlights to be pub-
lished in a Special Issue of MagLab Reports, the
NHMFL’s quarterly magazine that is widely distrib-
uted to scientists, students, and granting agencies.
Users are reminded to follow all regulations of
the NSF and NIH data sharing policies by posting of
this policy (http://grants.nih.gov/grants/policy/ da-
ta_sharing) on the AMRIS webpage (http://amris.
mbi.ufl.edu) as well as via periodic emails to the
user group. (see NIH Grants Policy Statement:
http://grants.nih.gov/policy/nihgps/index.htm  and
NSF  Award and  Administration  Guide
http://www.nsf.gov/pubs/policydocs/pappguide/nsfl
1001/aag_6.jsp). When appropriate, users are en-
couraged to deposit standard data formats in existing
repositories, such as the “Protein Data Bank” and
“Biological Magnetic Resonance Data Bank”.
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Data Archiving

Data collected and stored on an NHMFL facility
computer system are backed-up to local hard drives,
tape storage or other common backup media. Data
archiving is primarily the responsibility of the Pl at
their home institutions, but archived user data are
retained at the NHMFL facility for a period ranging
from six months to two years after collection at the
NHMPFL. This retention policy is reviewed annually
and may be revised at the request of our user com-
munity, or in response to the continually evolving
capabilities and reduction in costs of data storage.
Archived data will only be made available to indi-
viduals at the request of the principal investigator of
the project.

Users may transfer their data to portable storage
devices or other computers, both local and remote,
in accordance with local facility administration poli-
cies. Upon request user data will be archived on op-
tical or other similarly permanent media and provid-
ed to the user.


http://grants.nih.gov/grants/policy/%20data_sharing
http://grants.nih.gov/grants/policy/%20data_sharing
http://grants.nih.gov/policy/nihgps/index.htm
http://www.nsf.gov/pubs/policydocs/pappguide/nsf11001/aag_6.jsp
http://www.nsf.gov/pubs/policydocs/pappguide/nsf11001/aag_6.jsp
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1. User Program

The MagLab is one user program with seven user facilities - DC Field, Pulsed Field, High B/T, NMR-
MRI@FSU, NMR-MRI@UF (AMRIS), EMR, and ICR - each with exceptional instrumentation and highly
qualified staff scientists and staff, comprise the MagLab’s User Program. In this chapter of the annual report,
information is being presented about the proposal review process, user safety training, special user funding
opportunities, and user committee report.

A. PROPOSAL REVIEW PROCESS

Across all seven facilities, proposals for mag- the proposed work. They are graded online accord-
net time are submitted online ing to a scale, ranging from ‘A’ Proposal is high
(https://users.magnet.fsu.edu/) and reviewed in quality and magnet time must be given a high pri-
accordance with the NHMFL User Proposal Policy ority; to “C” Proposal is acceptable and magnet time
(https://users.m agnet.fsu.edu/Documents/UserPro should be granted at NHMFL discretion; to “F” -
posalPolicy.pdf). In brief, each user facility has a Proposal has little/no merit and magnet time should
User Proposal Review Committee (UPRC) com- not be granted. The Facility Directors dovetail the
prising at least seven members, with more exter- UPRC recommendations with availability and
nal members than internal. UPRC memberships scheduling of specific magnets, experimental in-
are treated confidentially by the laboratory but are strumentation, and user support scientists and
available for review by NSF and NHMFL advisory make recommendations for magnet time assign-
committees. Proposal reviews are conducted in ments to the NHMFL Director. The NHMFL Di-
strict confidence and are based on two criteria: (1) rector is responsible for final decisions on schedul-
the scientific and/or technological merit of the ing of magnet time based on these recommenda-
proposed research, and (2) the “broader impacts” of tions.

Table 1: MagLab Facility Usage Profile (Type of Affiliation) for 2015

Totai Condensed Magnets, Biology,
Days Chem. - - ) -

Matter Engineering | Materials, Biochem.,

AIEEIE Physics (EBTeE Test, Instr Biophys

User Affil. Y ' ) Phy
NHMFL-Affiliated 2,271 586 355 2 211 1,117
Local 1,054 74 180 85 14 701
U.S. University 3,691 1,527 936 111 70 1,047
U.S. Govt. Lab. 172 101 14 8 8 46
U.S. Industry 37 0 28 0 0 9
Non-U.S. 1,648 709 579 36 56 268
Test, Calibration, Set-up, Maintenance, Inst. Dev. 1,206 132 74 0 863 137
Total: 10,079 3,129 2,166 237 1,222 3,325

* User Units are defined as magnet days for four types of magnets. One magnet day is 7 hours in a water cooled resistive or
hybrid magnet in Tallahassee. One magnet day is 12 hours in any pulsed magnet in Los Alamos and 24 hours in superconduct-
ing magnets in Tallahassee and the High B/T system in Gainesville. Magnet days for AMRIS instruments in Gainesville: Verti-
cals (500, 600s, & 750 MHz), 1 magnet day = 24 hours (7 days/week); Horizontals (4.7, 11.1, and 3T), 1 magnet day = 8 hours
(5 days/week).
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In 2015, 1,615 users from around the world in the High B/T; 1 in NMR-MRI@FSU; 8 in
enjoyed access to magnet time at the lab’s seven NMR-MRI@QUF (AMRIS); 18 in EMR; and 42 in
user facilities at three sites. The MagLab was ex- ICR. All 85 of these new Pls submitted a request and
tremely pleased to welcome requests for magnet received magnet time or have been scheduled to
time from 85 new principal investigators in 2015: receive 