ARUNA: Ohio University

Carl Brune

A Association for Research
HHUNH - at University Nuclear Accelerators

phijsics <
astronomq

2016 Low Energy Community Meeting, Notre Dame August 13, 2016



Ohio University: Athens, Ohio

AU4%)

~J
WA MT ND
SD
IA WA ; -
—— NE L, Y Ohio University
NV yr  United States X $ 1850-acre riverfront
CA KY  research school
OK AR TN NC
AZ NM vs| o =
X GA
LA
FL
Gulf of
Mexico MGXICO
Cuba
1 Puerto Rico
Google Maps

Strong nuclear presence in the Department of Physics and Astronomy.
Besides Low Energy Experiment, we have:

Nuclear Theory: Intermediate Energkxpt
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The Edwards Accelerator Laboratory
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= A 4.5MV tandem accelerator
N A T-style
A Pelletrorcharging
A Cs sputter ion source
A (H, D, Li,
A Duoplasmatroipn source
A ((He and*He)
A Beam pulsing with
\ nanosecond resolution
= A Neutron detection
A (NE213,Lig | as s,
| A Gammaray detection
A (Ge,Nal, BGO,LaBi)




Edwards Accelerator Laboratory at Ohio University
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Laboratory Layout

Beam swinger

~

A Rotates to angles from
0° to 155° , and
backward to 180°

Well-shielded 30-m tunnel
for neutron time-of-flight
(TOF) measurements

Charged-particle scattering
chamber (RBS)

Charged-particle time-of-
flight spectroscopy with up
to 2-m flight paths

W.M. Keck Thin Film
Analysis Facility

6 instrumented beamlines

http://inpp.ohiou.edu/~oual/facility/oualickable/edwards.html



Research Areas

ANuclear Astrophysics

- transfer reactions
ANuclear Structure: Statistical Nuclear Physics
AApplications

- inertial confinement fusion

- materials science

-radi ation damage, €
ASubstantial outside program

- user facilities, other ARUNA labs, NIF, international

Management and Funding

AOperated by Ohio University
AResearch support provided by

- DOE/Office of NP, DOE/NNSA, LLNL
ASignificant number of external users



12C () via 12C(6Li,d) and 12C(7Li,t)

AAsymptotic Normalization Constants (ANCS) or reduced
U widths of bound states ar
the cross section at astrophysical energies

AThese quantities can be reliably extracted from measuremen
of U tr a-@Goeldndenemiets s ub

AOur approach: pulsed Li beams, TOF for particle ID

ABuilds on previous work: Brune et al., PRL 83, 4025 (1999)
and Avila et al., PRL 114, 071101(2015

AFocus:experimental precisioandevaluation of
model (DWBA) uncertainties

APh.D. project oBhamimAkhtar
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Resulting Deuteron Spectrum
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Experimental Cross Sections and DWBA Fits
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Neutron Time-of-Flight Technique

24Mg +3He C 25Si(*) + n

> ‘4_ neutron flight pat{ O 3)Q_m__, |neutron
detector

Beam EHe)

Target ¢#MgQ)

Atime of flightC  neutron energy

AkinematicsC E, in 26S;

ADta 2ns

Along flight path, low E desirable
ANE-213scintillatorC neutron / gamma discrimination

Excellent energy resolutiachievablg10 keV) !



Counts/bin
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Neutron Energy Spectra
[Y. Parpottas et al., PRC 70, 065805 (2004)]

full spectra
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Mirror nucleus leads us to expe
3* and 0 in this region.



160 (3He,n)8Ne
(Y. Parpottas)
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Statistical Nuclear Physics

Research program led by ¥oinov and S. Grimes

Example: Level Densities

Level density is known

for most of the stable nuclei narrow spin interval
.lz\ ,’//’:t ..............................
(%) P
= Lo
) et _
S e level density as
o s a function of
o P ex. energy and spin
-l »” . :
960, is experimentally
o | undetermined !!!
Bn E

Excitation energy



Level density as a function of excitation energy can be
obtained experimentally from particle spectra of
compound nuclear reactions

The concept:

ds(E) _ (E)Tout(E')ff(E*)
dE Ny é- Touti

Make sure that the compound reaction mechanism
dominates.

=

Select appropriate reactions (beam species, energies, targets).
Measure the outgoing particles at backward angles

Compare reactions with different targets and incoming species
leading to the same final nuclei

w N
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