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0 - Solar abundance of the r-elements (small circles) and model calculations Y, in the model

of Neutron star merger (in red). Blue line — after alpha-decay when B-decay rates for Z>80

were increased in 3 times. ( Panov et al. Astronomy Letters, 2008;)
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FEST predictions vs experimental data
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BanaHue ckopocTteit B-pacnaga Ha Y,
Eichler et al. 2015;
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Gamow-Teller Strength
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Comparison of beta-strenght functions derived on the framework of ETFSI+QRPA
(klk) and ETFSI+FFST (TK®C)
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Resonances in low energy region lead to not only decreasing of T,,, u P, , but and

n?’

also Pgy, very important for formation of nuclei cosmochronometers and SHE



Beta Strength function model for spherical nuclei, TFFS
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Beta-decay-rates
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Motivation

1. Ty, Py, Pop, Py, Ppge In the same approach
for the r-process
2. Systematics T,,(RPA)> T, ,(TFFS) =>
Panov et al. Astronomy Letters, 2008
3. P, (RPA-1997) -> 100%
4. ). P, <100 %



P overestimation in QRPA

7=92 A P, PSas Pgdn + Padr
261 74.58 04 168.58
262 67.12 A7 114.12
263 82.93 96 178.93
264 65.96 55 120.96
260 59.49 62 121.49

1. Systematics T,,(RPA)>T,,(TFES) =>
Panov et al. Physics of Atomic Nuclei, 2013, Vol. 76, p. 88



/=92

Pogi in FFST
A P Psan | Psar(ETFSI)
%1 | 29.0 2.8 68.2
262 | 25.1 0.5 15.6
263 | 31.1 3.4 65.5
%64 | 80.1 8.7 1.2
265 | 54.9 6.2 39.6
%6 | 745 | 255 0.0
%7 | 540 | 447 1.3
268 | 662 | 33.8 0.0




Eichler et al. 2015; casur 3ro nnka 3a
cYyeT 3aXxBaTa HEUTPOHOB AeNeHUA
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Conclusions

Opportunities of quasiclassical method:

* Consistent predictions of T, , and P,

e Satisfactory agreement with experiment
 Small number of parameters

* Better agreement for nuclei with shorter T, ,

* Full data base for the r-process modelling



ttfs(frdm)/qrpa

R(TI/ 2)

qrpa+frdm vs TFFS+frdm
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Beta-decay half-lives for Sr-isotopes in comparison with
experiment (red) and other predictions (FRDM+QRPA, blue)
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1/2

Beta-decay half-lives for Cd-isotopes
In comparison with experiment (red) and other predictions (blue)
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Model accuracy

* 0Ty, ~ (6°T, + 82TQB LOT, 07T +..)%° < 100%
Lutostansky Panov Preprint ITEP N2 32, 1986. M.
average error < 0T, ,, >~ 50%
0g, ~10% -20% ->30-40%
0 Tos ~ 0.5-1 MeV ->~30%
0T, ~10% - >~ 10-20%
0T ~ 0-3MeV  -> "~ 10%




FFST pn QRPA eqgns. i.n. Borzov et al. NP A814 (2008)
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Here “t” are the effective fields in the ph, hh and pp channels

The brakets show “cutted” QRPA matrix which leads to BCS+RPA eqns.

Thus the SO(8) symmetry of full QRPA eqns. is broken!

Such incomplete BCS+RPA eqns. has been used in the FRDM based approach:
P. Moeller, B. Pfeiffer, K.-L. Kratz.,Phys.Rev. C67, 055802 (2003)



Continuum pn-QRPA eqns. in FFST notations
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Continuum, no pairing pairing in the valence space
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T, predictions by different models and experimental
data in the region of elements with N~196
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