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Strong nuclear presence in the Department of Physics and Astronomy.
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The Edwards Accelerator Laboratory

Å 4.5-MV tandem accelerator

Å T-style

Å Pelletroncharging

Å Cs sputter ion source

Å (H, D, Li, C,é)

Å Duoplasmatronion source 

Å (3He and4He)

Å Beam pulsing with 

nanosecond resolution

Å Neutron detection 

Å (NE213, Li-glass,é)

Å Gamma-ray detection 

Å (Ge, NaI, BGO, LaBr)



Swinger Magnet
(- 4° ¢qlab ¢158 ° )

30- meter TOF 
Tunnel

Beam Swinger Facility

Cs Sputter Source

Duoplasmatron He Source

4.5 - MV 
T- type tandem

Target 
chamber

Edwards Accelerator Laboratory at Ohio University



Laboratory Layout

Â Beam swinger

Â Rotates to angles from 

0° to 155° , and 

backward to 180°

Â Well-shielded 30-m tunnel 

for neutron time-of-flight 

(TOF) measurements

Â Charged-particle scattering 

chamber (RBS)

Â Charged-particle time-of-

flight spectroscopy with up 

to 2-m flight paths

Â W.M. Keck Thin Film 

Analysis Facility

Â 6 instrumented beamlines

Nucl. Sci. Eng. 138, 145 (2001)

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



Research Areas

ÅNuclear Astrophysics

- transfer reactions

ÅNuclear Structure: Statistical Nuclear Physics

ÅApplications

- inertial confinement fusion

- materials science

- radiation damage,é

ÅSubstantial outside program

- user facilities, other ARUNA labs, NIF, international

ÅOperated by Ohio University

ÅResearch support provided by

- DOE/Office of NP, DOE/NNSA, LLNL

ÅSignificant number of external users

Management and Funding



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

ÅAsymptotic Normalization Constants (ANCs) or reduced

Ŭ widths of bound states are essential for understanding

the cross section at astrophysical energies

ÅThese quantities can be reliably extracted from measurements

of Ŭ transfer at sub-Coulomb energies

ÅOur approach: pulsed Li beams, TOF for particle ID

ÅBuilds on previous work: Brune et al., PRL 83, 4025 (1999)

and Avila et al., PRL 114, 071101(2015)

ÅFocus: experimental precisionand evaluation of

model (DWBA) uncertainties

ÅPh.D. project of ShamimAkhtar



12C(7Li,t)16O: E-TOF spectrum at 6-MeV

for 30-Ǫg/cm2-thick 12C foil at 37.50

12C(6Li,d)16O: E-TOF spectrum at 5-MeV

for 21-Ǫg/cm2-thick 12C foil at 142.50

E-TOF Spectra

7Li
12C

tritons

deuterons



Resulting Deuteron Spectrum

E[6Li]= 5.0 MeV, ɗL=142.5 degrees



Experimental Cross Sections and DWBA Fits
J =́1- Ex=6.92-MeV state of 16O



Neutron Time-of-Flight Technique

24Mg + 3HeČ 26Si(*) + n

Beam (3He)

neutron

detector

Target (24Mg)

neutron flight path (Ò30m)

Åtime of flightČ neutron energy

ÅkinematicsČ Ex in 26Si

ÅDt å 2 ns

Ålong flight path, low En desirable

ÅNE-213 scintillatorČ neutron / gamma discrimination

Excellent energy resolution achievable(10 keV) !



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

24Mg(3He,n)26Si(*)

full spectra

Key Result

Mirror nucleus leads us to expect

3+ and 0+ in this region.



16O(3He,n)18Ne
(Y. Parpottas)

Neutron Energy (MeV)

G(4.527) = 17(4) keV



Excitation energy
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Level density is known

for most of the stable nuclei

E

Statistical Nuclear Physics

narrow spin interval

level density as

a function of

ex. energy and spin

is experimentally

undetermined !!!

Research program led by A. Voinov and S. Grimes

Example: Level Densities



Level density as a function of excitation energy can be 

obtained experimentally from particle spectra of 

compound nuclear reactions

The concept:
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Make sure that the compound reaction mechanism 

dominates.

1. Select appropriate reactions (beam species, energies, targets).

2. Measure the outgoing particles at backward angles

3. Compare reactions with different targets and incoming species 

leading to the same final nuclei
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