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Advances in describing some charac~eristics of collective low
lying states within the interacting boson model!l/, 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-pa~ticle channels into a~count simultaneously allows 

one to fit the description of the two-neutrino double ~-decay with the 
experiment/ 2/. This letter is devoted to the description af the Gamow

Teller ~+ -decay of even spherical nuclei in the RPA taking into acco 

unt interactions between quasiparticles in the particle-p,rticle and 

particle-hole channels. 
The QPNM Hamiltonian/ 3/ contains particle-ho~e and particle-par

ticle interactions between quasiparficles. From the general fórmulae 

of the model one can easily derive equations for the energies and wave 

functions of the Gamow-Teller ,+ states in the RPA wi~h pâtticle-par

ticle and particle-hole charge-exchange interactions with the tonstan t s 
.no, 0/
~J and "l!JJ ' respectively. The creation operator o f the charge-ex

change phonon is written in the form 

º;=E. [ If;:)o //&,/.;10) + tt~ //fjpjn;/OJ/,
Jp.Jn 

where 

Il f/Pln;IO) = L <!p!flp inPin /JO> rIbmp Jj>n 
mfl·mn+ 

Here cLjm is t he quasiparticle creation operator, ipmp (j~,!,n) are quan
tum numbers of proton (neutron) single-particle states, (,= 1, 2, 3, ... 

is the root number of the relevant secular equation. 
The rnatrix element of the a+-decay of the ground state of the dou

bly even nuc l eus with the wave function lJ}o in to the+one-phonon '+state 

of the doubly odd nucleus with the wave function (di ~o is 

--- _...._---, 
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(lí(q J.l; lJ;() =2: <jn W~'tp)( ?/j,ín ~ ~n + 1;;/n 11;; 2Jn) ,

Jp jn 
where ~jn~ ljo IIJp> is the single-particle Gamow-Teller matrix element, 

Uj and Vi are the coefficients of the Bogolubov canonical transfor

mation. The inclusion of the particle-particle interaction along~ide 

with the particle-hole interaction leads to the increas~ of ~p'nfor 
the lowest states. Since the signs of the functions r;;/Jnand ~;jnare 
opposite, the increase in the absolute value of the particle-particle 
interact~o~' copstant l~ads to the spppression o~ the B+ ~rans{tion pro-

I, " .1 

babili ties. 
Th'e r es u I ts of calculations of log ii for the B+ transi tí ons ' to 

the lowest 1+ states of neutro~~deficit nuclei calculated in the RPA 
..'" r ~ " " (' I;"'" 

and the r~levan~ ,expe~i~~n.tal ,~um values of log ft, de f í.ned as 
'I 

- J} -1 
! (ré f =L., (fi)#<
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of refs. are shown in the table. The s ame single-par'ticle ener
gies and wave' fhn~ti'o'ns of 't'he Sax~n-Wo'ods pot~nti'al and the pairing 

constants were used in the calculations as in .re f .1'4/'. The ~al~e of . 

I Oi /l' I .I ,. J . ' J /4/' l 

~1' i,s·1.5 times ais la,rge as lth~ value, used ,in ref~ when stu
dyipg nuclei of theJ~ability zone. The constants of the Rarticle-par
ticl~- .interac~ion (;j,,=-P..2'Je1.°~were used in the calculation·s. With incre

asing cons t an t orie' can suppress twice the s~rength of B-transitions . 
•to t he l~~.-lying s ta tes wi thout 'viola t ng the applicabili ty. condi tionsí 

for the RPA. 

Table. Values o~ log~i for B+-transitions from 0+ to 1+ ~tates 
\" \,'\\'\'" v . ,,' ,I..' '". ,1." ,I '- g.s..-. 

log fi log fi (calculation)B+-transition 
, o/ DL' p'L

( expe r i.men f,) ~1-=-O.2 'de, 1!:J1 = O 
, 

152 _ 152 ,.-
Yb Tm :3.4" 

3.5 3.1 
150 _ 150Er Ho 3.6 3.5 3. i' 
148Dr- _ 148'fb' ."'4. 9 3.·7 . 3.4 
146 _ 146 Tb Dy 3.8 3.8 3.3 
96pd _ 96 Rh 3.3 3.3 3. O 

In more detai1 we consider the results of calculations of B+

decay in 148Dy. In comparison with the independent particle model the 
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inclusion of the particle-hol~ interaction results in a 2.65 decrea~e 

of the t.o t.a I B!transi tion s t-ren gth . 'I'h e inclusion of the particle-pa:r
fi)"~ DI 

I
 
ticle .i.nt.e r.ac t í.on g i ve s arr ~dditional twice supp.re s s.í on , At l!>J =-a21;]p,
 
we get; .log fi=3.9 .tha t coincides w írt h the experimen.tal value. With in


f7>oJ
creasing l!1j the total B-transi tion strength decreases on -re t en t oní 

of the relevant sum rule. 

1:
 
We have calculated the matrix elements of the two-neutrino double
 

- 128130 17>01 OI /2/
B-decay for ' Te a t l!Jf =-o.2a?J that are in agreement with r e f . 

and the experimental value. The necessity of taking into account the 

Ln te r ac t í.on in the particle-particle channel to suppre.ss the strength 

of the two-neutrinQ double j3-decay is confirmed in ref./ 10/. 

In describing B-decays of nuclei far from stability, the axial

vector constant (i~ of a weak interaction is renor~alised. In order to 

obtain an agreement with the experimental ft-values, it has been as~ 

sumed in refs./ 5,6/ thatIGA/~v \ =0.6-0.8 and in ref./ l l / thatl~Algv\= 
= 0.7-1.0. Our calculations are performed with/G'A/Gv 1= 1 . The ft-va

lues, that are in agreement with the experiment, have been obtained 

for/(;A!bv! =1.25 wi th increasing G/1 
by 3%. Therefore, one cann9t con

clude on the renormalisation of the axial-vector constant (;A bf the 

weak interaction from the calculations of B+-decays of nuclei far from 
stab:i.li t y , 
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BnHHHHe B3aHMOp;eHCTBHH B xaaarre 
Ha raMOB-TennepOBCKHH ~+-pacrraA 

B rrpH6nH~eHHH XaOTHl.leCKHX ~a3 

E4-87-831 
l.laCTH~a-l.laCTHl~a 

B C~epHl.leCKHX Hp;paX
 

C' Yl.leTOM OCTaTOl.lHb~ cerra

paõernsnsrx B3aHMOp;eHCTBHH B xananax l.laCTH~a-l.laCTH~a H l.laCTH-1 
~a-p;bIpKa BbIl.lHCneHbI ft-BenHl.lHHbI raMOB-TennepOBCKHX (3+ -pac- i 

rrarroa anep 15.2 Yb, 150 Er, 148,146 Dy H 96 Pd. IIpH cPHKCHpOBaH-
HOM OTHomeHHH KOHCTaHT l.laCTHl.lHO-l.laCTHl.lHOrO H l.laCTHl.lHO-P;bI
pOl.lHOrO B3aHMOp;eiícTBHH rrOnYl.leHO COrnaCHe C 3KCrrepHMeHTanb
HO orrpenerrennsma 3Hal.leHHHMH ft ,LJ;nH I GA/Gvl. = 1. TIoKa3aHO, 
l.lTO 1-:13 pacae-roa BepOHTHOCTefí f3 -rpacrranoa ancp , yrtarrennsrx 
OT rronoc~ cTa6HnhHOCTH, Henb3H Cp;enaTh BWBOP; O BenHl.lHHe 
rrepeHOpMHpOBKH aKCHanhHO-BeKTOpHOH KOHCTaHTbI GA cna6oro 
B3a1-:lMOp;eHCTBHH. 

Pa60Ta BWrrOnHeHa B ITa6opaTOpHH TeOpeTHl.leCKOH cPH3HKH 
OIUIH. 

Ilpenpaar Ü6õe.llHHeHHOrO HHCTHTyra anepasrx HCCJIenOBaHHH. ,lly6Ha, 1987 
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Kuzmin V.A., Soloviev V.G. E4-87-831 
Effect of the Particle-Particle Interaction 
on the Gamow-Tel1er $+-Decay in Spherical Nuclei 

In RPA approximation, taking account of residual se
parable interactions in the particle-hole and particle- . 
particle ~hannelst ft-values for the Gamow-Teller ~+-de
-cays of 162 Yb, 1 O Er, 148,146 Dy and 96pd are calculated. 
At a fixed constant ratio of the particle-particle and 
particle-hole interaction agreement with experimentally 
determined ft-values for I GA/Gvl = 1 is obtained. It is 
shown that f r om the calculations of probabilities of ~ -de
cays of nuclei far from stability one cannot conclude on 
the renormalisation of the axial-vector cons~ant GA of the 
weak interaction. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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