
1 9  

SPE.CTROSCOPIC FACTORS FOR o�,.;:;:-t:ucu:m; 'n:1-..:;sr:.:R 
RLACTim�s rn THE CLCS'I'I:R-V IE?-A'IION :.,Qi)[L 

v. Paar
Prirodos lovno-ffiate�aticki fakultet , University of Zasreb , Zcgreb ,

Yugos lavia 

V. Lo-oac
VTOS , l:n i\"ersi ty of zacrreb and P.udier Eoskovic Ins titute , Zasrel::: ,

� Yugos lavia� 

The particle-vibration n.ocel is a1.-plied to cc:.lculate tte 
spectroscopic factors for one-nucleor. transfer reactions . 'Io 
analyse the structure of the spectroscopic factcrs , the �er­
turbational calculation up to the seconc orcer i n  t�e cou?lir.� 
constant a is  perforLel with a sins le�j she ll , for both the 
trans ition fror.. a one-particle to a two-particle sys ter.: anc 
t:ie transition fron a two-parti c le to a three-particle c luster . 
The spectroscopic factor for the first of these t�o case s is of 
the fern 

anc for tee: seconc cc:.se it reads 
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Ir. bot!":. ca3es , tl:e perturbationa l  calculation s�o•,;s that tte: b·i:i 
'") .... 

seccnd-crC:er corrections ,  M"" (S ) anc. M� (V ) , �1'!:ici1 arc c:ue -to th;:; 
se lf-ener1;:y anu vErtex contributions , respectively , rutua ll�· �:: -
proxirate ly cance l ,  so that the rernainins  r.atrix e lement is verr 
c lose to the unperturbed value. The zeroth-order result f6r tt� 
spectroscopic factor is  thu� approxi�ately preservec , a lthc�sh 
tl-.e coupling stren�th :may be quite large . This is another eY.a.�,r le 
o= the :·�are. ieenti ty wr:.ich has a lready been cipplieci to nuclec.r 
physi cs to describe enerc;ies anci e lectror::agnetic properties of
vibrational  nuclei . 

In acdition to. the perturbaticnal estiEates , exact calcula­
tions of tl:e spectroscopic factors are perforr.-:eci using  the wave 
functions obtained by diagonalization for reactions s�ch as 
1�Tc -+ ;..+ 1 I ,  ;,.Fe -+ A- lHn , etc. 'i'he results obtained are con�parec1 
\:i th the: �erturbational esti!.1ates , as �-.·e l l  as with the available 
EX?eri�enta l tata . 




