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Necessary nuclear data for λs:

     Mass formula  (shell energy,
                               pairing energy,
                               Q-value
                               fission barrier,
                               deformation parameter….)

     β-decay model  (half-life,
                                 β-delayed neutron emission,
                                 β-delayed fission ….)

      Cross section
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We need a beta-decay model









Estimation of β-strength function

(1) Gross theory [ver.1,  ver.2, SGT]

(2) QRPA

(3) Shell model

(4) Systematics
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  (me is the electron mass), and  gV %1.4 )10#49  erg cm3  

and gA % #1.2gV  are the coupling constants.



In the gross theory, the strength function                is assumed to be
given by
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The distribution of the strength function could be obtained from 
 the sum rules, 
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Experimental strength function 

Calculated strength function by the gross theory 

Gross theory

QRPA 

Examples of β-strength function



β-decay half-life, delayed neutron emission probability and
delayed fission probability are given by,
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Comparison between β-decay models
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Half-lives of nuclei beyond 78Ni at RIBF

P.T.H, PRL 94, 112501(2005)
      78Ni ~10 particles/week at MSU

Magicity at Z=28 and N=50 ?

Z=28 N=50

79Ni at RIBF 77Co at RIBF

more accurate measurement for 78Ni at RIBF
78Ni ~20 particles/day at RIBF at present

: Gross theory
  with KTUY mass formula 



For the calculation of Γn and Γf

Nuclear level density
   *Constant temperature model + collective effect
         (for low energy region)
   *Fermi gas model + shell effect + collective effect
         (for high energy region)

Examples of calculated Γn and Γf 



34%66%  0%35%   2% 63%Tachibana
 [Preliminary]

  7%84%  9%  3%   0% 97%Meyer et.al.  (WKB
barrier penetration)

83% 92%Meyer et.al.
(complete damping)

25%100%Thielemann et.al.
(complete damping)

  Pγ  Pn  Pf  Pγ  Pn   Pf

      276Np       260Pa

Evaluated  Pf, Pn and  Pγ  values  



We adopt the Fission Fragment Mass Distribution (FFMD) calculated by Ohta et. al.
 They used two-center shell model and multi-dimensional Langevin calculation.

Liquid drop model +  2-center shell model

3-dimensional parameter space
- distance between fragments
- deformation of fragments
- mass asymmetry

The fission data for the r-process calculation



The effect of the beta-delayed fission in the r-process calculation



Summary
• We showed how the β-decay model is important for the

calculation of  the r-process nucleosynthesis.

• We compared some β-decay values estimated by using
different β-decay models.

• We calculated β-delayed fission probabilities with the
use of the gross theory.


