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Nuclear Physics FY2019 Budget Status
Nuclear Physics
Operations and maintenance
Medium Energy
TJNAF Ops
Heavy Ions
RHIC Ops
Low Energy
ATLAS Ops
FRIB Ops
Nuclear Theory
Isotope Program
Undistributed
Total, Operations and maintenance
Construction
14-SC-50 Facility for Rare Isotope Beams
Total, Construction
Total, Nuclear Physics

FY 2018 Enacted

FY 2019 Enacted

FY 2019 Enacted vs
FY 2018 Enacted

174,953
112,000
226,612
187,284
96,683
21,000
3,750
47,852
40,700
—
586,800

184,190
117,440
230,479
193,125
100,745
21,630
3,950
55,327
44,259
—
615,000

+9,237
+5,440
+3,867
+5,841
+4,062
+630
+7,475
+3,559
—
+28,200

97,200
97,200
684,000

75,000
75,000
690,000

-22,200
-22,200
+6,000

For FY2020, the House recommends $735,000,000 for NP: Operations and Maintenance.—Within available funds, the
recommendation provides $10,000,000 for Electron Ion Collider R&D. The Department is directed to give priority to
optimizing operations within Medium Energy Nuclear Physics and at the Facility for Rare Isotope Beams. Within
available funds, the recommendation provides $10,200,000 for the Gamma-Ray Energy Tracking Array, $9,520,000 for
the Super Pioneering High Energy Nuclear Interaction Experiment, and not less than $2,500,000 for MOLLER.
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FY 2020 SC President’s Budget Request
(Dollars in Thousands)

Adva nced Sci enti fi c Computi ng Res ea rch
Ba s i c Energy Sci ences
Bi ol ogi ca l a nd Envi ronmental Res ea rch
Fus i on Energy Sci ences
Hi gh Energy Phys i cs
Nucl ea r Phys i cs
Workforce Devel opment for Tea chers a nd Sci enti s ts
Sci ence La bora tori es Infra s tructure
Sa fegua rds a nd Securi ty
Progra m Di recti on
SBIR/STTR (SC)
Subtotal, Office of Science
SBIR/STTR (DOE)
Total, Office of Science

FY 2018
Ena cted
Current
Approp.
Approp.
810,000
788,224
2,090,000
2,028,719
673,000
648,600
532,111
518,824
908,000
883,573
684,000
664,694
19,500
19,500
257,292
257,292
103,000
103,000
183,000
183,000
...
164,477
6,259,903
6,259,903
...
116,972
6,259,903
6,376,875

FY 2020 Request
FY 2019
Ena cted
Pres i dent's
Reques t vs .
Approp.
Reques t
FY 2019 Ena cted
935,500
920,888
-14,612
-1.6%
2,166,000
1,858,285
-307,715
-14.2%
705,000
494,434
-210,566
-29.9%
564,000
402,750
-161,250
-28.6%
980,000
768,038
-211,962
-21.6%
690,000
624,854
-65,146
-9.4%
22,500
19,500
-3,000
-13.3%
232,890
163,600
-69,290
-29.8%
106,110
110,623
+4,513
+4.3%
183,000
183,000
…
...
...
...
…
...
6,585,000
5,545,972
-1,039,028
-15.8%
...
...
…
...
6,585,000
5,545,972
-1,039,028
-15.8%
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Nuclear Physics
Discovering, exploring, and understanding all forms of nuclear matter
§ Funding for research at national labs and universities is focused on the highest priority research in relativistic nuclear collisions,
hadron physics, nuclear structure and nuclear astrophysics, and fundamental symmetries. NP continues its participation in planned
coordinated SC Quantum Information Science (QIS) research and facility activities.
§ RHIC operates at ~41% optimal to explore the properties of the quark gluon plasma first discovered there. The recently upgraded 12
GeV CEBAF operates at ~24% optimal, promising new discoveries and an improved understanding of quark confinement. Operations
at ATLAS are supported at ~31% optimal, providing high-quality beams of all the stable elements up to uranium, as well as selected
beams of short-lived nuclei for nuclear structure and astrophysics experiments. FRIB operations begins to ramp up.
§ Construction continues on the Facility for Rare Isotope Beams. The Gamma-Ray Energy Tracking Array (GRETA) MIE is continued to
extend FRIB’s reach in studying the nuclear landscape. The sPHENIX MIE continues within current RHIC funding levels for precision,
high rate particle jet studies. The last year of funding is provided to the Stable Isotope Production Facility (SIPF) MIE to produce
kilogram quantities of enriched stable isotopes.
§ The Moller MIE is initiated for ultra-precise measurements with the upgraded CEBAF machine. The Ton-Scale Neutrinoless Double
Beta Decay MIE is initiated to determine whether the neutrino is its own antiparticle. The High Rigidity Spectrometer (HRS)
scientific equipment is supported to study beams of rare isotopes at maximum production rates for fragmentation.
§ Conceptual design efforts and R&D (OPC) are supported for the planned Electron Ion Collider (EIC) whose critical importance to
world-leadership in nuclear physics and accelerator science was recently affirmed by the National Academy of Sciences.
§ Increased funding for the DOE Isotope Program supports robust mission readiness of facilities for isotope production and
processing, university network operations, development of production capabilities of isotopes for QIS, and critical capital
investments to increase availability of isotopes, including FRIB isotope harvesting. The U.S. Stable Isotope Production and Research
Center (SIPRC) construction project is initiated to significantly increase production capabilities for stable isotopes and eliminate sole
dependence on foreign supply.
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The 2015 Long Range Plan for Nuclear Science
Recommendations:
1. Capitalize on investments made to
maintain U.S. leadership in nuclear
science.
2. Develop and deploy a U.S.-led ton-scale
neutrino-less double beta decay
experiment.
3. Construct a high-energy highluminosity polarized electron-ion
collider (EIC) as the highest priority for
new construction following the
completion of FRIB.
4. Increase investment in small-scale and
mid-scale projects and initiatives that
enable forefront research at
universities and laboratories.

The FY 2019 appropriation continues to support progress toward the 2015 LRP Vision.
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RHIC Machine Performance Continues to Set New Records
2019 Run: 28 weeks

2018 Run

§ The next focus at RHIC: a search for a critical point
between the phases of nuclear matter begins in
FY2019. A critical factor is electron cooling:

Understanding the
origin of charge
separation wrt the
reaction plane

Never
been done
before
collider
isobar run
to test

Zr 96
Ru 96

Chiral Magnetic
Effect
interpretation

Both Species have
higher achieved
luminosity than
projected RHIC max

Cooling of low energy, bunched heavy ion
beams (3.85–5.75 GeV/n) to increase
luminosity
Project on track for use in low-energy RHIC
runs

•
•

Consistently high facility availability (~85%)
No other facility worldwide, existing or planned, rivals RHIC in science reach and
versatility as a heavy ion collider. It is the only polarized proton collider in the world.
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FY19 Focus: The Search for a Critical Point in Nuclear Matter at RHIC
One striking fact is that the liquid-vapor curve can end. Beyond this “Critical Point” the sharp
distinction between liquid and vapor is lost. The location of the Critical Point and of the
phase boundaries represent two of the most fundamental characteristics for any substance.

The phase diagram for a material illuminates its
equation of state

Locating the Critical Point is central to a
quantitative understanding of the
nuclear matter phase diagram.

Low Energy Users Meeting

August 8, 2019

7

12 GeV CEBAF Science Program is Underway
CEBAF operates for 32 weeks in FY19
§ Recent technical challenges in 17/18 have limited
reliability and machine availability. CEBAF ops
capped at ~ 26 weeks in FY18.
§ Larger investments in maintenance and
investments to improve reliability. A larger portion
of operations towards cryomodule refurbishment
to maintain energy of beam.
§ Simultaneous 4-Hall operations.
Hall B Time of Flight Detector

Researchers conduct experiments with the 12 GeV
CEBAF Upgrade, to:
§ Search for exotic new quark-anti-quark particles to
advance our understanding of the strong force.
§ Find evidence of new physics from sensitive searches
for violations of nature’s fundamental symmetries.

Hall D Solenoidal
Spectrometer

§ Gain a microscopic understanding of the internal
structure of the proton, including the origin of its spin,
and how this structure is modified when the proton is
inside a nucleus.
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ATLAS Continues as a Premier Stable Beam Facility
ATLAS is a unique premier
Stable Beam Facility for
research on Nuclear
Structure & Nuclear
Astrophysics

Multi-User Upgrade AIP Planned

AGFA

AIRIS

AGFA

New Cryomodule
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Progress at ATLAS
In the six months of operation during
2019, RAISOR delivered seven RIB – 6 for
physics measurements, and 1
developmental beam. RAISOR is
operating as anticipated, and able to
satisfy a wide range of experiments.
RAISOR has already expanded the reach of
the in-flight program to higher mass
regions and elements farther from
stability. The continued development and
optimization of this system will enable
exciting physics for years.

The RAISOR magnets installed at ATLAS

First Observation of the 108Xe-104Te-100Sn Super-Allowed a-Decay Chain
An island of a emitters with Z>50 and N>50 just above 100Sn offers a unique opportunity to study a decay
near the N=Z line. In self-conjugate nuclei, protons and neutrons occupy the same orbitals, and it has
been proposed that this could result in an enhanced a pre-formation factor leading to relatively faster
decay lifetimes compared to the 208Pb region. The previously unmeasured 108Xe-104Te-100Sn a-decay chain
consist of candidates for super-allowed a emitters. In a simplified picture, these nuclei can be viewed as a
100Sn core coupled to 1, or 2 a particles, which are kept inside the nucleus by the Coulomb barrier.
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Facility for Rare Isotope Beams is > 91% Complete
FRIB will increase the number of
isotopes with known properties from
~2,000 observed over the last century
to ~5,000 and will provide worldleading capabilities for research on:
Nuclear Structure
§ The limits of existence for nuclei
§ Nuclei that have neutron skins
§ Synthesis of super heavy elements

Nuclear Astrophysics
§ The origin of the heavy elements and
explosive nucleo-synthesis
§ Composition of neutron star crusts

Fundamental Symmetries

Recent Progress:

§ Tests of fundamental symmetries,
Atomic EDMs, Weak Charge

This research will provide the basis for
a predictive model of nuclei and how
they interact.
PYs
FUNDING PROFILE

318,000

FY 2017
100,000

• Accelerated argon and krypton beam in first three cryomodules demonstrating that
cryoplant, RF, cryomodules and controls work together
• Have installed all 14 accelerating quarter-wave cryomodules in tunnel and are
preparing to accelerate beam in them early next year
• Constructing and testing remaining half-wave cryomodules at a rate of 1.5/month
(18/yr), will be done with cryomodule construction in 2019.
FY 2018
97,200

FY 2019
75,000

FY 2020

FY 2021

40,000
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Fabrication of the Gamma-Ray Energy Tracking Array (GRETA) for
FRIB Continues
§ The Gamma Ray Energy Tracking Array (GRETA) is
a Major Item of Equipment (MIE) initiated in FY
2017: a premiere gamma-ray tracking device that
will exploit the new capabilities of FRIB.
§ GRETA was identified by NSAC as an instrument
that will “revolutionize gamma-ray spectroscopy
and provide sensitivity improvements of several
orders of magnitude.”
§ GRETA will advance the rare-isotope science at
FRIB and investigate reactions of importance for
nuclear structure and nuclear astrophysics.
§ GRETA Progress continues
§ Est. Total Project Cost: $52M-$65M

§ $2.5M included in the FY2020 Request;
$10.2M indicated in House Mark Langauge
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Status of GRETA
•

CD-1 (Approve Alternative Selection and Cost Range) received on 10/4/2017
with a cost range of $52M to $65M and a planning CD-4 (Approve Project
Completion) in 4Q 2027.

•

CD-3A (Approve Long Lead Procurements): 8/16/2018

•

Upcoming OPA Review on overall project status: August 27-29, 2019

•

Next major OPA review on readiness for CD-2/3 (Approve Performance Baseline
and Start of Construction): April 23-25, 2020

•

Project ~15% complete based on preliminary project plans.

•

Project progressing on track and within costs. Three detectors (out of 18 total)
are in various stages of fabrication and all appear on track. Electronic,
computing, and mechanical systems are also all progressing well and on track.
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The Need For a High Rigidity Spectrometer (HRS) at FRIB
By design, the day-1 physics program will make
use of existing NSCL infrastructure. The S800
and Sweeper Spectrometers currently available
at NSCL have magnetic rigidity (bending power)
limits of 4 Tesla-Meters
Depiction of Neutron
STAR Merger

The magnetic rigidity for achieving the
maximum rare isotope beam intensity is greater
than 4 Tesla-meters for almost all species
produced at FRIB and ranges up to 8 Teslameters for the most neutron rich rare isotopes
The regions most interesting for research on heavy element production in the cosmos (the nuclei with
maximum neutrons) needs almost 8 T-m. Current NSCL instrumentation limit is 4 T-m so, upgraded
capability is required

Has CD0, TEC Funding of $1.0M Requested in FY2020; Not included in House Mark
Low Energy Users Meeting
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Status of HRS
• CD-0 (Approve Mission Need) received 11/01/2018 with a cost
range of $80M to $90M and projected CD-4 (Approve Project
Completion) in FY 2026.
• Project being awarded small amount of dollars in FY2019
($240,000) to support requirements for CD-1 (Approve
Alternative Selection and Cost Range).
• Requested FY 2020 funding to initiate the project.
• Anticipating OPA review for CD-1 readiness.

Low Energy Users Meeting

August 8, 2019

15

FRIB Isotope Harvesting
• NSCL-scale beam dump for R&D efforts:
• Beam dump water purification
system is tested and ready for
routine use.
• R&D irradiations and processing
have successfully extracted 47Ca
and 76Kr, parent radionuclides for
nuclear medicine generators.

Towards realization of the 2015 NSAC recommendation:
Infrastructure for isotope harvesting at FRIB – During
routine operation for its nuclear physics mission, FRIB will
produce a broad variety of isotopes that could be harvested
synergistically without interference to the primary user.

• FRIB beam dump design supports
harvesting of isotopes

Harvesting

• Conceptual design complete:
• Beam dump water and gas
processing system
• Radiochemistry processing hotcells and infrastructure
• Proposal submitted to DOE-NP
• Isotope program:
• 3-year design, construction,
commissioning period

Purifying radionuclides using chemistry instead of magnets

TEC Funding of $2M requested in FY2020
Project Completion Goal: Q4FY22
Low Energy Users Meeting
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FRIB Instrumentation/Theory Effort Are Getting Underway

GRETA

SECAR

FRIB Theory Alliance

High Rigidity Spectrometer (HRS)
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Supporting the FRIB Theory-Experiment Tango
FRIB-Theory Alliance
• is now a broad-based organization in the low-energy theory community (~180
members). Current annual funding is $720k (this is the third year of the award, up for
renewal in 2020). Director: Jorge Piekarewicz, Managing Director: Filomena Nunes.
Bridge positions:
• Two at Washington University at St. Louis in 2018, Saori Pastore (many-body methods and
weak interactions) and Maria Piarulli (nuclear forces and many-body methods).
• Offer accepted at North Carolina State: Sebastian Konig (applications of EFT to nuclei and
few-body physics)
• A call is out for partner institutions for the next bridge position.
Fellow program:
• Currently 3 FRIB Theory Fellows (1 MSU, 1 ARGONNE, 1 LANL); plan to advertise mid-August
for an additional 2
Recent activities:
• Summer school on machine learning
• Topical program on EDMs
• TALENT course on nuclear reaction experiments
Low Energy Users Meeting
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Status of SECAR

• The SECAR detector has been installed and is currently being
commissioned.
• All magnets and Wien Filter-1 (WF1) (not WF2) are currently installed
and in place.
• Magnet power supplies are having issues with premature failures
• The integration and coordination between FRIB and SECAR continues
to be effective.
• The project is managing the schedule to early completion
• The project is on schedule and within budget and the project team is
monitoring workforce availability, costs, and schedule.
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Not Unrecognized by DOE: Interest In a FRIB Decay Station
A Radioactive Decay Station Working
Group has been formed to design
and implement an efficient, state-ofthe-art detection station equipped
with instruments capable of ultrasensitive characterizations of various
forms of radiation including gamma
rays, conversion electrons, beta
particles, protons, alpha particles,
and neutrons. It is anticipated that
this station will enable
measurements with FRIB beams of
nuclear properties at the very
frontiers of nuclear existence, where
fascinating new phenomena are
expected to give insights on the
nature of subatomic nuclei.
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NSF Supported MoNA Collaboration
Over 100 undergraduate
students, 26 graduate
students, 8 postdocs, and
25 institutions
participating
•

The MoNA Collaboration is developing a new detector
telescope consisting of Si (dE) and CsI (TKE) detectors [N.
Frank, NSF/MRI 1827840].

With NSF support, new detector
telescope with segmented target,
CAESAR and MoNA-LISA
implemented to study new physics.
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Additional Targeted Low Energy Infrastructure Investments
The LENA facility is used for directly
measuring astrophysically important
cross sections and resonance
strengths at low bombarding
energies. LENA consists of two
major components, a 1 MV JN
accelerator and a 200 kV
accelerator. Both accelerators
deliver protons or alpha-particles
into the same beamline. The smaller
machine provides currents of up to
1 mA on target (this is a crucial
requirement for measuring very
weak cross sections at low
bombarding energies), while the
larger accelerator is used for
periodically checking the target
stability (for example, by measuring
well-known resonances located at
higher energies).

Significant Upgrade of JN Accelerator
and related infrastructure underway
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β delayed charged particle emission
Hoyle state
12N

• Used TexAT to carry out the most
sensitive search for the democratic
decay of the Hoyle state
• Produced, separated, and
reaccelerated radioactive ions
• Gearing up for 211At production
with an increase in beam current
and new possibilities for chemical
separation.
l
23

ARUNA

There is a comprehensive presentation
from ARUNA at this meeting and Ingo will
do a much better job than me !
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R&D “Demonstrators” Leading Up to a Ton-Scale 0nββ Decay Experiment
How can it be determined whether the
neutrino is a Majorana Particle?

Scientists have been eagerly working to
demonstrate the necessary sensitivity

Search for Neutrino-less Double Beta Decay
(0nbb ): in a selected nucleus, two neutrons
decay into two protons and two electrons,
with no neutrinos being emitted.

TeO2 Crystals from CUORE

TeO2 from CUORE and CUOREcino
1.5 ´ 1025 years, 90% CL
Ge76 from Majorana Demonstrator
1.9 ´ 1025 years, 90% CL
Ge76 from GERDA

It can only happen if the two neutrinos from
the two W- particles annihilate internally
because the neutrino is its own anti-particle
DOE
NP

DOE
HEP

Support through
demonstrator phase

8.0 ´ 1025 years, 90% CL
Xe136 from EXO-200
1.8 ´ 1025 years, 90% CL
Xe136 from Kamland-Zen
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Current Status
Ø Within DOE, Office of Science, NP is the steward of the ton-scale experiment
Ø Critical Decision – 0, Mission Need, approved in November 2018
Ø TEC construction start for a ton-scale 0nββ experiment requested in the FY2020 President’s Budget
Request. TEC Funding of $1.44M Requested. R&D funding is continuing
Ø Meeting on the margins of IUPAP WG9 Meeting in London (8/2019) to discuss possible international
collaboration
Ø Processes for technology down-select and site selection for a 1 ton experiment are under discussion:
•

Three front runner candidate experiments, LEGEND-1000 (Ge-76), CUPID (Mo-100), nEXO (Xe-136).

•

Three current candidate site locations: Gran Sasso (Italy), SNOLAB (Canada) and SURF (U.S)

Funding not included for ton-scale 0nββ in the House Mark
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The Science Case for An Electron-Ion Collider
2002

A strong community emphasis on the urgent need for a
machine to illuminate the dynamical basis of hadron structure in
terms of the fundamental quark and gluon fields has been a
persistent message for almost two decades
2010

2007
2009

Gluons and the Quark Sea at
High Energies

2012
2013
Major Nuclear
Physics Facilities for
the Next Decade

“…essential
accelerator
and detector
R&D [for EIC]
should be
given very
high priority
in the short
term.”

“We
recommend
the allocation
of resources
…to lay the
foundation
for a
polarized
Electron-Ion
Collider…”

“a high-energy high-luminosity
polarized EIC [is] the highest
priority for new facility
construction following the
completion of FRIB.”
2015

NSAC

“..a new
dedicated
facility will be
essential for
answering
some of the
most central
questions.”

March 14, 2013

“The quantitative
study of matter in
this new regime
[where abundant
gluons dominate]
requires a new
experimental
facility: an Electron
Ion Collider..”

2018

Electron-Ion
Collider..absolut
ely central to
the nuclear
science
program of the
next decade.
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NAS Assessment of a U.S. Based Electron-Ion Collider
Finding 1: An EIC can uniquely address three profound questions about nucleons—neutrons and protons—and how
they are assembled to form the nuclei of atoms:
How does the mass of the nucleon arise?
How does the spin of the nucleon arise?
What are the emergent properties of dense systems of gluons?
Finding 2: These three high-priority science questions can be answered by an EIC with highly
polarized beams of electrons and ions, with sufficiently high luminosity and sufficient, and
variable, center-of-mass energy.
As a result of the comprehensive survey the committee made of existing and planned accelerator facilities in both
nuclear and particle physics around the world, it finds that
Finding 3: An EIC would be a unique facility in the world and would maintain U.S. leadership in nuclear physics.
An EIC would be the only high-energy collider planned for construction in the United States. Its high design luminosity
and highly polarized beams would push the frontiers of accelerator science and technology. For these reasons, the
committee finds that
Finding 4: An EIC would maintain U.S. leadership in the accelerator science and technology of colliders and help to
maintain scientific leadership more broadly.

Working towards CD0, OPC Funding of $1.5M Requested in FY2020
$10M of OPC funding included in FY20 House Mark Language
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Current Status and Path forward of EIC
The “wickets” are substantially aligned for a major step forward on the EIC
• A Mission Need Statement for an EIC has been approved by DOE
• An Independent Cost Review (ICR) Exercise mandated by DOE rules for
projects of the projected scope of the EIC is very far along
• DOE is moving forward with a request for CD-0 (approve Mission Need)
• DOE has organized a panel to assess options for siting and consideration of
“best value” between the two proposed concepts
• The Deputy Secretary is the Acquisition Executive for this level of DOE
Investment
• The FY 2020 President’s Request includes $ 1.5 million OPC. The FY 2020
House Mark includes $ 10 million OPC and $ 1 million TEC.
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DOE Isotope Program Mission
Produce and/or distribute radioactive and stable
isotopes that are in short supply; includes byproducts, surplus materials and related isotope
services
Maintain the infrastructure required to produce
and supply priority isotope products and related
service
Conduct R&D on new and improved isotope
production and processing techniques which can
make available priority isotopes for research and
application. Develop workforce.
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The Outlook Today

§ There is a wealth of science opportunity near term at ATLAS, and longer term at FRIB which
will be world leading. NP is continuing to position the low energy experimental community to
take full advantage of FRIB. The Theory Alliance (and support for theory in general) is also
crucial.

§ The U.S. has unquestioned world leadership in experimental QCD research. CEBAF and RHIC
are both unique and at the “top of their game” with compelling “must-do” science in progress
or about to start. Long term, the future of QCD science is pointing to the need for an electronion collider.

§

A very high priority for the NP community is U.S. leadership in the science of neutrino-less
double beta decay.
Ø A specific challenge will be ensuring essential R&D for candidate technologies is
completed in the next 2-3 years prior to a down-select for a ton-scale experiment

§ Research and production efforts to meet the Nation’s need for isotopes in short supply are
being strengthened; re-establishing U.S. capability for stable isotopes will be a major advance
and will help address community concerns in this area documented in the 2009 and 2015
NSAC-I Strategic Plans
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Recent Scientific Advances

New Super-Heavy Element Discovery

“Origin of the Heavy Elements in
Binary Neutron-Star Mergers
From a Gravitational-Wave
Event”
Daniel Kasen1, 2, Brian Metzger3,
Jennifer Barnes3, Eliot Quataert1
[…]& Enrico Ramirez-Ruiz, Nature
volume 551, pages 80–84 (02
November 2017)
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An Emerging Hot Topic: The Neutron Lifetime
A continuing discrepancy
between the answers with
different techniques is
generating a lot of excitement
Technique 1:
Time of Flight
Technique 2:
“Bottle Experiments”
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How Else Does NP Trained Workforce Benefit the Nation ?
Where Do the Entrants into Industry Go?
Data scientist at a company that develops software for predictive maintenance of machines
Chemist at a European large home fragrance company
Research Scientist at a mining technology company
Sr. technical staff at an international internet-of-things company
Sr. Chemist at a mining company
Sr. Research Scientist at a Fotune-100 conglomerate
Founder of a cloud company and Founder/General Partner of a venture capital firm
Sr. Scientist at an international optics company
Head of bioinformatics at a molecular therapy company
Director of Radiological Product Development of a global healthcare technology company
Scientist at a global image sensor company

Case Study of an
NP supported Experiment
8%
Finance

15%
Government
26%
Research
Labs

26%
University

24%
Industry

Vice President of Engineering of a software application development company
Chief Researcher at an international industrial research lab
Director of Innovation at a popular data science platform company
1 2 3
Scientific Translator and Editor
8%
Senior Manager at a EU-listed company that provides microstructuring equipment for the semiconductor industry.
Software engineer at an international computer game company, specializing in physics simulations for games.
Technical Lead of a NYSE-listed company that provides high-speed data movement interconnects

4

5

Finance

Accelerator and materials technical lead at the radiation effects laboratory of a major Fortune-50 aerospace company.
Owner of a private technology/consulting company

At least one of the defense labs anticipates a 30% roll-over in staff in the next 5 years
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Two NP Centers of Excellence at TUNL and Texas A&M

The Texas A&M University Cyclotron Institute jointly
supported by DOE and the State of Texas focuses on
conducting basic research, educating students in acceleratorbased science and technology, and providing technical
capabilities for a wide variety of applications in space science,
materials science, analytical procedures and nuclear
medicine.

The Triangle Universities Nuclear Laboratory (TUNL) is Center
of Excellence that focuses on low-energy nuclear physics
research. TUNL is a consortium Duke University, North Carolina
State University, and the University of North Carolina at Chapel
Hill comprising about 30 faculty members, 20 postdocs and
research scientists, and 50 graduate students.

The 88 inch cyclotron also plays a crucial role in space
radiation effects chip testing for the Air Force
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Stable Isotope Production Facility (SIPF) and SIPRC
§ The upcoming FY 2020 Request will be the last year
of support ($1.5M) for the SIPF MIE, which directly
supports the DOE Isotope Program mission,
upgrading domestic capability that has been lacking
since 1998.
- Renewed enrichment capability will benefit nuclear and
physical sciences, industrial manufacturing, homeland
security, and medicine.
- Nurtures U.S. expertise in centrifuge technology and
isotope enrichment that could be useful for a variety of
peaceful-use activities.
- Addresses U.S. demands for high priority isotopes
needed for suite of activities: neutrinoless double beta
decay, dark matter experiments, target material for Mo-99
production.

SIPF responds to Nuclear Science Advisory
Committee – Isotopes (NSACI):
§

2009 Recommendation: “Construct and
operate an electromagnetic isotope separator
facility for stable and long-lived radioactive
isotopes.”

§

2015 Long Range Plan: “We recommend
completion and the establishment of effective,
full intensity operations of the stable isotope
separation capability at ORNL.”

- Help mitigate U.S. foreign dependence on stable isotope
enrichment.
The next major step towards reliable U.S. supplies at

scale is SIPRC at ORNL. TEC funding of $5M is
requested in FY2020 as part of the National Isotope
Strategy
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