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BnusaHMe B3auMOOEeHCTBHA B KaHajie yacCTHIla—4acCTHIa
Ha T'aMOB—TeJIepOBCKHI B*;pacnan B cbhepHuecKHx sigpax

B npuGnmxeHuH XaoTHUYEeCKHUX das3 ¢ yuyeTOM OCTATOUHBIX cena-
pabesnbHbIX BsaHMoneHCTBun B KaHajax yacCTHIa-4acTHIa H 4YacCTH-
Ha-gnipka BeMHCIEHn ft—BeJHYHMHB I'aMOB-TelNIepOBCKHX ﬁ) —-pac-—
nagoB sgep 152 Yb, 150Er, 148146Dy u 9%8pd, IIpu dbuxcupoBaH-—
HOM OTHOWEHHH KOHCTaHT YaCTHYHO-YACTHYHOTO U YAaCTHYHO—[bI=
POUYHOTO B3aMMOAEHCTBMH MONYyYeHO corjacHe ¢ sxcnepnMeHTanb-
HO omnpepfefneHHnMH 3HaveHusamu ft pna lGA/GVI . lloxasaHo,
luto u3 pacueroB BeposTHOcTelt B -pacnagos sAgep, YHAaleHHbIX
OT IOJIOCH CTabWIBHOCTH, Helb3ss CAeNaTh BbIBOA O BeJIHUHHE
1epeHOPMHPOBKH aKCHAalbHO—-BEKTOPHOH KoHcTaHTH Gp cmaboro
B3aHMOOeNnCTBHA,

PaGora BmnomHeHa B JlaGopaTopuu TeopeTHYeCKOH (GU3UKH
OUsIH, ' '
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Effect of the Particls—Particle Interaction
on the Gamow-Teller B -Decay in Spherical Nuclei

In RPA approximation, taking account of residual se-
parable interactions in the particle-hole and particle-.
particle channels, ft-values for the Gamow-Teller B -de-
cays of 162 yp, 150 Er, 148,148 py and 98pd are calculated.
At a fixed constant ratio of the particle-particle and
particle-hole interaction agreement with experimentally
determined ft-values for |Gp/Gy| = 1 is obtained. It is
shown that from the calculations of probabilities of B-de-
cays of nuclei far from:stability one cannot conclude on
the renormalisation of the axial-vector constant Gp of the
weak interaction.

The investigation has been performed at the Laboratory

of Theoretical Physics, JINR.
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Advances in describing some characteristics of collective low-
lying states within the interacting boson model/]/, that takes ‘into ac-
count particle-particle interactions, entailed studies of the role of
particle-particle interactions. Taking interactions in the particle-
hole and particle-particle channels into account simultaneously allows
one to fit the description of the two-neutrino double f-decay with the
experiment/zl. This letter is devoted to the description of the Gamow-
Teller ﬂ+-decay of even spherical nuclei in the RPA taking into acco-
unt interactions between quasiparticles in the particle-particle and
particle-hole channels.

The QPNM Hamiltoﬂianls/ contains particle-hole and particle-par-
ticle interactions between quasiparticles. From the general formulae
of the model one can easily derive equations for the energies and wave
functions of the Gamow-Teller 1* states in the RPA with particle-par-
ticle and particle-hole charge-exchange interactions with the constants

C%f and ﬁgf!, respectively. The creation operator of the charge-ex~
change phonon is written in the form

Q Z:[ A(/ﬂ/,,,mh,%/ ,4(/,,,/,,,10)/

where

A Gopi0) =) <o fomp 1405 “(’jp'”p in ”’n :
+ mp ”7”
Here cL m is the quasiparticle creation operator, /p!ﬂp (/,,/ﬂ”) are quan-
tum numbers of proton (neutron) single-particle states, £ =1, 2, 3,...
is the root number of the relevant secular equation.

The matrix element of the B'-decay of the ground state of the dou~-
bly even nucleus with the wave function EUO into the49né-phonon 1" state
of the doubly odd nucleus with the wave function i
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where (jn'[k ”}p) is the single-particle Gamow-Teller matrix element,

r and ¥} are the coefficients of the Bogolubov canonical transfor-
mation. The inclusion of the particle-particle interaction alongside
with the particle-hole interaction leads to the increase of gz{”for
the lowest states. Since the signs of the functions Zf’/’) and gw'are
opposite, the 1ncrease in the absolute value of the part1c1e part1c1e
1nteract10n constant leads to the suppress1on of the st tran51t1on pro-
bab111t1es.hw

The results of calculatlons of log{t for the B trans1t1on5 to

the lowest 1™ states of neutron def1c1t nucle1 calculated in the RPA
and the relevant exper1menta1 sum values of log ft def1ned as '

e () Z(H) .

/5 9/

of refs yfare shown in the table. The same 51ngle part1cle ener-
g1es and wave functxons of the Saxon-Woods potent1al and the pa1r1ngf
. The value of

I'-‘Quﬂl 1s 1.5 times as large as the value used m ref./ /
dying nuclei of the stab111ty zone. The constants of the particle- par-

ticle 1nteract10nQ --02?1 were used in the calculations. With incre-

constants were used 1n the calculatlons as in ref. 14/
when stu-

as1ng constant one can suppress twice the strength of B-transitions -
to the low-ly1ng states without violating the app11cab111ty conditions
for the RPA.

Table. Values of: logf{ for s* —tran51t10ns from Og s to: 1% gtates .

A \ - P O N Y ¢
Y ES A v 1S ¢
N N .

log ft log ft(calculat1on)
(experiment) 6“1-.:-0_2;\9/ G‘=0

+ PR
f -transition

152y, o 152pg % 37 T 3l s
150g, . 150y, 3.6 3.5 3.2-
148p, _ W8y . w309 - . 3,70 - 3.4
146, _ M6q, o 33 3.8 3.3,
I6pq - %pn 3.3 . 3.3 3.0

In more detail we consider the results of calculations of B'-

decay in 148Dy. In comparison with the independent particle model the

2

O Vo, -

inclusion of the particle-holg interaction results in a 2.65 decrease
of the total st transition strength. The inclusion of the. part1c1e par-
ticle interaction ‘gives an additional twice suppression. At@ "'42!2‘;'
we get log ft 3.9 .that c01nc1des with ithe experimental value. With in-
creasing G; the total B-transition strength decreases on retention
of the relevant sum rule. .

We have calculated the matrix elements of the two-neutrino double
128’”’OTe at G_, l="0.?23“that are in agreement with ref./z/
and the experimental value. The necessity of taking into account the

d:decay for

interaction in the particle-particle channel to suppress the strength
of the two-neutrina double fZ—decay is confirmed in ref./lo/.

In describing B- decays of nuclei far from stability, the axial-
vector constant G% of a weak interaction is renormalised. In order to
obtain an agreement with the experimental ft- values, it has been as-
sumed in refs./5»%/ thatléaﬁg l =0.6-0.8 and in ref./ '/ that,@ Ag ‘
= 0.7-1.0. Our calculations are performed w1thle/Gv‘ {. The ft-va-
lues, that are in agreement with the experiment, have been obtained
forlgkﬂg l—l 25 with increasing C: by 3%. Therefore, one cannot con-
clude on the renormalisation of the axial- vector constant Gu of the
weak interaction from the calculations of B -decays of nuclei far from
stability.
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