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o - Solar abundance of the r-elements (small circles) and model calculations YA in the model

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

were increased in 3 times. им ( Panov et al. Astronomy Letters,   2008;)





FFST predictions vs experimental data 

T1/2



T.Marketin et al. 2015 Panov, Lutostansky, Thielemann 2015



Влияние скоростей β-распада на YA

Eichler et al. 2015;
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Comparison of beta-strenght functions derived on the framework of  ETFSI+QRPA  

(klk) and ETFSI+FFST (ТКФС)

Resonances in low energy region lead to not only decreasing of T1/2 и Pin, but and

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

Sn Bf



Beta Strength function model for spherical nuclei, TFFS
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Beta-decay-rates
• T1/2 ~ (Qβ)
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Krumlinde, Moller,Rundrup 1984-1990;                                                     
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• cQRPA+DF3    Borzov, Fayans, Trykov et al. 1994- 2014
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Motivation



Pn overestimation in QRPA 

1. Systematics   T1/2(RPA)> T1/2(TFFS)  =>

Panov et al. Physics of Atomic Nuclei, 2013, Vol. 76, p. 88

Z=92



Pβdi in FFST

Z=92



Eichler et al. 2015; сдвиг 3го пика  за 

счет захвата нейтронов деления



Conclusions

Opportunities of quasiclassical method:

• Consistent predictions of T1/2 and Pkn

• Satisfactory agreement with experiment

• Small number of parameters

• Better agreement for nuclei with shorter T1/2

• Full data base for the r-process modelling



qrpa+frdm vs TFFS+frdm

~20





Beta-decay half-lives for Sr-isotopes in comparison with 

experiment (red) and other predictions (FRDM+QRPA, blue)



Beta-decay half-lives for Cd-isotopes

in comparison with experiment (red) and other predictions (blue)







260Np -> 260 Pu



Model accuracy



FFST   pn QRPA eqns. I.N. Borzov et al. NP A814 (2008)

•

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)      

I.N. Borzov, S.A. Fayans, E.L. Trkov  Nucl.Phys. A584 (1995) 335.

Here “τ”  are the effective fields in the ph, hh and  pp channels 



Continuum pn-QRPA eqns. in FFST  notationsContinuum pn-QRPA eqns. in FFST  notations

Continuum, no pairing pairing in the valence space T=0 A.P. Platonov, E.E. Saperstein,

Sov.J.Nucl.Phys 1987;  

Nucl.Phys.A486(1988)63.

T=0  N. Van Giai,

Nucl. Phys. A482 (1988) 473c. 

|T|=1 I.N. Borzov, E.L. Trykov

Izv.AN SSSR   53(1989) 2468: 

I.N. Borzov, S.A.Fayans,E.L.Trykov

Sov.J.Nucl.Phys.52(1990) 33
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T1/2 predictions by different models and experimental 

data in the region of elements with N~196


