NUCLEAR INPUTS FOR R-PROCESS
NUCLEOSYNTHESIS FROM DFT
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BETA DECAY

TENSOR FORCE

» Tensor force with Triplet-Even and Triplet-Odd components
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» Iso-scalar pairing force
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BETA DECAY

DETAILED COMPARISON Bai 24

» In QRPA calculations, two parameters - isoscalar pairing and gA
quenching are adjustable
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» Simultaneous agreement of transition strength and excitation
energies




BETA DECAY

RESULTS
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» Predicted beta decay rates N~82 and N~126




BETA DECAY

RESULTS

» Uncertainties from tensor force
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BETA DECAY

RESULTS
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» Impact of tensor force on different decay types
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NEUTRON CAPTURE

LEVEL DENSITY

» Unlike weak rates, neutron capture calculations are
rougher, less structure issues

Hilaire 01’

» The density can be obtained from single particle levels
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» The level density can hence be obtained
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NEUTRON CAPTURE

LEVEL DENSITY

Hilaire 01’
» General expression
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» Deformed density
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» Vibration enhancement and the damping function
L= — =1-
K.y = exp[6S = (U/T)] Jaam 1+ exp (f — 0.18)/0.038

J
1 JK
Pact (U, M, P) = B Z pU~E K.P)| Ero =




NEUTRON CAPTURE

LEVEL DENSITY Geng 23

10°
~10°
> E
S 10f
g 3
O- -
10% £
10°
0 2 4 6 8 10 2 4 6 8 10 12
E(MeV) E(MeV)

» Effect of nuclear Hamiltonians on NLD




NEUTRON CAPTURE

LEVEL DENSITY Geng 23
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» Comparison with other calculations
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LEVEL DENSITY

Geng 23’
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» the rms of s-wave resonance spacing and renormalizations




NEUTRON CAPTURE

LEVEL DENSITY
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» Normalized NLDs
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NEUTRON CAPTURE

LEVEL DENSITY
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» For tin isotopes

1 2 3
E (MeV)

4

E (MeV)




p(MeV'l)

NEUTRON CAPTURE

CAPTURE RATES
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» Comparison to reaclib

reaction rates (cm’s 'mole™")
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NEUTRON CAPTURE

EFFECTS ON NUCLEOSYNTHESIS
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» New rates of tin isotope affects the abundance non-locally



















