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Constraining (n,y) rates on short-lived nuclei
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Nuclear level densities and y-ray strength functions T A [ =37
dominate uncertainties in (n,y) calculations AvASNA
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* Nuclear Level Density =———

Constant T + Fermi gas, back-shifted
Fermi gas, super-fluid, microscopic

* y-ray strength function

Generalized Lorentzian, Brink-Axel,

various tables

* Optical model potentia

Phenomenological, Semi-microscopic
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Using B-decay total absorption spectroscopy to LAy

infer neutron capture cross sections VA S

A
* Measure B-decay of nucleus 21N+ S

— Extract level densities and y-ray strength function

n

* Need total excitation energy of the daughter isotope
— Cannot use B-decay electron
— Measure total emitted photon energy instead!
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 Technique requires a high detection efficiency
— Extract nuclear level density and y-ray strength function
— Insert both quantities into a statistical reaction model to
constrain (n,y) rates



Total absorption spectroscopy with the A=)

SSC Summing Nal (SuN) detector MR
T
« Large size, high efficiency y-ray detector %Co

= . . . . a 0.31 MeV B 99.88%
- Summing of all y-rays gives the excitation N
energy 1.48 MeV B~ 1.1732 MeV y

« Segmentation provides information about

individual y-rays 13325 MeV y
* Resolution at 1 MeV - 6% ——
- Efficiency at 1 MeV - 85% NI
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The B-Oslo method for inferring

neutron-capture rates

Extract the first generation y-ray in
the cascade from the experimental
spectrum

Use primary y-rays to extract nuclear
level density and y-ray strength
function using the Oslo Method

Three normalization points:
Low-energy level density
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i Primary y-rays are extracted from the raw matrices to TN A L=l
obtain the observables needed for (n,y) calculations AYASN 3
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Nuclear level densities for 193:104Mo are extracted FYAT)

1 4
and normalized VA WS
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Percentage of NLD (%)

The y-ray strength functions are extracted and TVAS )
normalized using B-decay selection rules o T3
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gt Experimentally constrained cross sections for VA=)
O 102Mo(n,y)1°3Mo and 1°3Mo(n,y)'**Mo A LT ]
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Summary and Outlook N ASE
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Neutron-capture cross sections are
important for basic science and applications

Indirect techniques are required to constrain
neutron-capture for short-lived nuclei

Neutron-capture cross section calculations

for 102Mo(n,y)193Mo and 193Mo(n,y)1%“Mo are
complete

Expanded experimental reach with upcoming
Facility for Rare Isotope Beams (FRIB)

Future Discoveries
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Disclaimer: This presentation was prepared as an account of work sponsored by an agency of the United States Government.
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herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, or otherwise does not
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