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New theoretical schemes for an account for the atomic chemical environment effect on the 3
decay characteristics are proposed. As method of calculation of the relativistic atomic fields
and electron wave functions, the gauge invariant Dirac-Fock (GIDF )type and Dirac-Kohn-
Sham (GIDKS) approaches are used [1,2]. The numerical results for atomic chemical
environment effect on the 3 decay of the sulfur and plutonium are presented. We present the
results of calculating the beta-decay probabilities and atomic chemical environment effect on
the B decays: Pp*S, ¥S—°Cl and ®Ni—"Cu These transition are permitted. We also
have considered the 3 decay: #1py—>*' Am. The transition *'Pu—**'Am is non-unique of the
first forbidding. Comparison of the Fermi function values is carried out for different
approximations of the exchange effect account, calculation with using wave functions on the
boundary of the charged spherical nucleus and with using squires of the amplitudes of
expansion of these functions near zero. As example, some data of our calculation are
presented in the table 1.

Table 1. The atomic chemical environment effect on the § decay probability

Decay of neutral atom Decay of ionized atom Present
Calculation
At. | Epp, eV | f(Epn ,Z) At. | E,,eV f (Epn ,Z) Scheme
SY 1167420 |1,36849(-2) | S | 167390 1,36798(-2) GIDF
167450 | 1,36935(-2) 167420 1,36884(-2)
S9 1167420 |1,37982(-2) | S“" | 167390 1,37927(-2) GIDKS
167450 | 1,38069(-2) 167420 1,38014(-2)

The value 167450eV is accepted for the boundary energy under of decay of the s©.
Analogously the value 167420eV was used for decay of the S*? in the first variant of
calculation. The pair of the energy values: 167420eV and 167390eV has been chosen in the
second variant of calculation correspondingly. The experimental value for Ep, is as follows:
167400+100eV. Two versions of calculation give practically the same values for changing
half decay period under changing the ionic feature: Af/f=0,037 % (GIDF scheme) and
A17f=0,039% (GIDKS scheme).

References:

1. A.V.Glushkov, JETP Lett. 55 108 (1992), A.V.Glushkov and L.N.Ivanov, Phys.Lett.A.
170, 36 (1992); A.V.Glushkov, E.P. Ivanova, J.Quant. Spectr. Rad. Tr. (US) 36,127 (1986);
E.Ivanova, L.N.Ivanov, A.V.Glushkov, A.S.Kramida, Phys.Scr. 32, 512 (1985); Preprint
ISAN N1 Moscow 1992; A.V.Glushkov etal, In: New Projects and New lines of research in
Nuclear Physics, eds.Fazio G., Hanappe F. (World Sci.. Singapore,2003);

2. A.V.Glushkov et al, Nucl. Phys.A. 734, 21 (2004); Int. Journ. Quant.Chem. 99, 879 (2004);
99, 936 (2004); 104, 512 (2005); 104, 562 (2005); J.Phys.CS.11, 188 (2005);11,199 (2005) ;
Recent Adv. in Theory of Phys.& Chem.Syst. (Springer) 15, 285 (2006); Ibid.310-308 (2006);
A.V.Glushkov, In: Low Energy Antiproton Phys., AIP Serie.796, 206 (2005).



