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Meet the team!

ERONT ROW: CHARLOTTE ELSTER, JULIE ROCHE, ANDREA RICHARD, GABRIELLA POPA, CODY PARKER, STEVEN GRIMES
BACK ROW: ALEXANDER VOINOV, GANG CHEN, CARL BRUNE, JUSTIN FRANTZ, CHRISTIAN DRISCHLER, PAUL KING, DAVID INGRAM, THOMAS MASSEY
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Institute of Nuclear & Particle Physics

The 2023 Long Range Plan for Nuclear
Science had 4 main questions:

* How do quarks and gluons make up
protons, neutrons, and, ultimately,
atomic nuclei?

* Howdotherich patterns observed in the
structure and reactions of nuclei emerge
from the interactions between neutrons
and protons?

* What are the nuclear processes that
drive the birth, life, and death of stars?

e How do we use atomic nuclei to uncover
physics beyond the Standard Model?
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Active programs at
FRIB, ANL, TRIUMF,
RHIC, JLab, EIC
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Recent Results from the Nuclear Theory Group
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Edwards Accelerator Laboratory

« 45-MV tandem accelerator
« T-style
» Pelletron charging
« Cs sputter ion source
« (H,D,LiC,.)
» Alphatross ion source
* (°He and “He)
« Beam pulsing with nanosecond
resolution
« Neutron detection
« (NE213, Li-glass, CLYC,
HeBGB, ...)
« Gamma-ray detection
+ (Ge, Nal, BGO, LaBr)
« Neutron production
« 05-24 MeV
6 instrumented beamlines

OHIO

UNIVERSITY

ARUNA Focus 6



Edwards Accelerator Laboratory

FAST
Keck Thin Film {% Charged .
Analysis Particle TOF RN
a . \ _ Sy

Research Areas:
Nuclear Astrophysics
Nuclear Structure
Applications

Material Science

Beam Swinger
and TOF Tunnel
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Beam Swinger Facility

« Swinger range: -4° < 0, < 158°

« 30 m neutron TOF flight-path

» Polyethylene collimation & lead shielding !
for tunnel entrance

» Solid & gaseous targets
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FAST Neutron Source

« Swinger measurements don'’t allow for sample distances between 0.14 and
3.8m

« Fixed Angle Short Trajectory neutron source: FAST

» Angle fixed at 0° and source distances down to 0.6m possible

« Initial physics goal: *O(n,n) resonances for 3C(a,n)'0

« Ph.D. project of Dr. Joseph Derkin
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Charged Particle TOF Chamber

Example:
6Ge level density via 7°Zn(Li,p)
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New Detector Systems

HeBGB Long Counter Low Background HPGe

Plans for (n,Z) chamber and TAS detector
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Selected Student Results: Neutron-Induced
Reactions on 3°Cl
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« 35CI(n,p) and 3°Cl(n,a) for Molten

chloride salt reactors

« Neutrons from °Be(d,n) and °Be(p,n)
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Selected Student Results: Level Density of

Ni-Cu cycle in the rp process
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Doubly Magic °°Ni

Particle-Evaporation level
density technique to constrain
56Ni using %4Fe(3He,n)°5Ni

Austin Rambo
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Selected Student Results: Optical Model Potential Studies

 Incident 7Li beams on 48Ca

« Measure n, p, and o spectra to probe OMP for multiple
exit channels

2 Chirag Rathi
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Selected Student Results: Optical Model Potential Studies

 Incident “Li beams on 48Ca
« Measure n, p, and o spectra to probe OMP for multiple

exit channels

Search Criteria:

Enter Proton Number -
Enter Mass Number -

Filter by method:

@ Evaporation
@D Inverse Oslo

@ Oslc @ Ericson
@D Beta Oslo

@ Beta-n @ Beta-p

‘ Select or type a reaction
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INSTITUTE OF NUCLEAR
& PARTICLE PHYSICS

https://nld.ascsn.net
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Student Engagement and Workforce Development

All undergraduate physics majors
perform experiments at EAL as part
of the curriculum

Graduate students at the Frontiers
Meeting in 2024
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Summary and Outlook

« Strong nuclear theory and nuclear
experiment program at OU

« EAL provides intense beams of p, d,
34He, and heavier ions
* Neutron production from 0.5 - 24 MeV
(Swinger, FAST)

« EAL funding from DOE Office of
Science, NNSA, NDIAWG, LLNL, PNNL

» Future plans to build up (n,Z) and
particle+tgamma coincidence
capabillities

« Visitors welcome!

* Recent guests: AFIT, ND, LLNL, LANL,
PNNL, FRIB, CMU
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