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Let us cons ider an " a-parti cle " transfer  rea c t i o n  (�_. P->) ; the 
transit'ion amplitude i n  DWBA i s  then · 

) �°' =- f  t�A f lrt\.e. Xf>Ur- , Rba) � b � IV la,A-:> x: (rcl I R� A ) . ( 1 )
where ex t  are d istorted waves and d:,e.lvl o.. A  '> i s  the form fa ctor  
for the

1

'consi dered reac t ion . I n  our mi c ros c opi c approa ch we · 
have evalua:�ed the form f a ctor by i ntroduc ing  't des cr i pt i on of

- both the  proj e ct i le and  the residual nuc leus as  a core  plus a
superpos i t i on o f  2 prot ons and 2 neutrons c onfi g�rat i ons. _ We 
allow the internal quantum · numbers of  the  tra.nsferred group of  
nuc leons to assume any  v alue c omi ng from  the  micros c opi c wave 
fun ct i on we use . This is  the mai n  d ifferen c e witp respe c t t o  
the usual c alculat i ons whi ch assume only O s  relat ive moti ons 
and no c onfi gurat i on mi x in g .  We w�ll refer t o  these as " c luster 
c al culat ions " . We have use d  our mi cros c opic  form fa c tors i n  a 
few c as es : \ l 6 
i ) (2.( (' L i  J d_ J ·o
We have assumed Z R-DWBA and an C� • J )  c luster des cr i pt i on of 
to be valid , whi le the 0\ , , .2.  + , j - and I t  c ons idered levels

t <i  .. o - I L{ 
of O have b een described b y means of the Zuker , Buck , M c Grory
( ZBM ) w . f. The results��how a fairl y  good agreement vith  the 
shape of the experAme nt al  angular distr ibut i ons ; on  the other 
hand the rat ios Rt R �.s . , w ith ({ =(J6'{Jlt.).t)(� /{J6/Jdl)n .. , run from
...,.i t o -1 0 . Anyway the c al culat i ons are very sens i t i ve to di ffe­
rent component of the w. f . ,  s i nce some orb it als give larger 
cr oss se ct i ons . In  this respe c t we feel that a -t ransfer rea c ­
t i o ns can be a nrofi teab le spectroscop i c  t o ol . To test i ts s r n­
siti vity we bav� i nclu�e d  i n

�
the !l.+ w . f .  a iO %o r[or;Jl, [co ��{t) ]0 

compone nt get ting f) '"! /!i . � ..L i nste ad of the previ ous v alue o fr,:z. • . . � -.. .  
,v { O  • 

A 
" 

i i) A4 4 [\(0 (J ,'Li} 1-r 6" .  
( ZR-DWBA + (d..-t- d ) cluster des c ript i on  of 1., ) • We  have stud i ed 
the trans i t i on t o  the grouna. and f irst exci  � d  or states ofAZl"'
assuming for the proto n  part of the w . f .  of �� isotopes 

t , s (A ]y) )n ::. �CA) \ o) rr + fl{A) f:\u) � ttr) f o.>n ( 2 )
and the orthogonal one for  the ot exci t e d  st ates , withr:: t, n\ - ,f ,ff. 1 rd ' rr \ 0: er' ·: �"' J .  (t .. � I .. I 

'- : ;! •n J � ql ... i � ., .: .i - c. . ... � ( 3 ) 
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where n means protons and the amplit udes h ave b een fixed  from 
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the values of the empti ness parameters measured i n  AJr (1 H� , �) 
reacti ons. Analogous,ly we have used  '2. I 

/ \ �sC_PrNo) >TI :: \r(A) r./,,\ l e) ,/ iCA) [rS11�J rt-(1t) f o >n ( 4 )
with  n ' � n . For the neutron 1_.. -;· I t-  
part of the w.f. we have assume d .-������������--, 
pure shell m odel confi gurat i ons. 

o:.. With these w.f. we have been able to 
reproduce a great body of experi men 
tal data � n  'l f , 2'h and2 \:1-2"'\transfer i
reacti ons. As  an exampl� we report { 1-----1....ra.1-----1.....-L---'--""""'---'---""'.._--t 
in ti g . l  the theoreti c&� transition  · i  
strengths t o  the g. s.  and the f irst 
oi exc;:i  ted states ·or  7..r isotopes "'1o­
pulated  i n  the reaction�  .. 4 't1o (..J. f 1,· r2r
i n  compaz:ison with expe r i mental data. 

ii i )  Heavy · ·Proj ect iles. 
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When consi dering  a n  heavy pro j e ct i le we  have i ntroduced a m i cro­
scop i c  des cr

. 
i pt i o n  also for i t s

)?.f . In parti cul ar we have stu-
. died the reacti on4°(Q... ( IGO , n. G. � /A.: "·S , by- usi n� the ZBM model
. ·:ror 1' 0 and the M c  Cullen, Baym an , Zami�ck one for '< 7..i. 
Ou� results can be summar i z e d  as follows:  
a )  the absolute cross section is  u nderest i m ated b y  a factor  of 
. '\,., 5 .  
b )  values of the i ntri ns i c  spin  of the "a -part i cl e "  different 
from zero g i ve i m portant contribut i ons to  the cross secti on. 
c )  contribu t i o ns comi ng from different confi gurat i ons sum u p 
coherently . 
We can then conclude that " iluster calculat i ons" give hardly re­
l i able results a nd that addi ng more conf i gurat i o ns i n  the w.f. 
( especi ally for 4lt "T,.· ! . .s .  ) we could , hopefully , reproduce b et-
ter the absolute cross sect i on. 
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