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16 40 �-Cluster Transfer in the Reaction O+ Ca
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Physics Department, Panjab University, Chanđigarh-160014,India. 

In this contributio�6 
wi0wish to shoy)that the measured

mass spectrum oC 75 MeV O+ Ca reaction , indicating an 
explicit ci<-cluster transfer is the collective c1(-particle 2-) Cragmentation given by the

3fynamical Cragmentation theory ,
as is suggested by Greiner • 

We solve numerically the stationary Schrodinger equation 
in the collective mass asymmetry coordinate �A=(A1-A2)/(A1+A2),
at a Cixed relative separation R, 
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The percentage mass rragmentation yields Y(A1), aft�r
scaling, are then given by 

proper 
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with the temperature eCCects incluđed through a Boltzmann-like 
Cunction 00 l, 

l'l'
R. 
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Here 0 is the nuclear temperature (in MeV), related to the
excitation energy Ett =(A/9) 91- E).

In order to calculate the Cragment,Jion potential V(7ZA),
Collowing a recent work oC Gupta et. al , we consider the 
particle transfer to occ�3

at the touching conCiguration oC the 
nuclei (R=R1+R2; R. =r A , r =1.15 Cm) and in stepa oC 

1 O O 

A�:2/A. The potential V(�) is theAdeCined as 
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(4) 
where B.(A.,Z.) are the experimental binding energies, b=1 Cm, 

1 1 1 2 2 2 Y=o.9517 [1-1.7826(N-Z) /A J MeV Cm- and the universal Cunc-
tion oC proximity<p(0):-1.7817. The angular momentum l, in 
terms oC the incident centre-oC-mass energy E , is 

-R,_ = R J :l/J.. Ecm/ ft
cm 

with ,µ.:A1A2M/(A1+A2) =AM(t-�)/4, as the reduced mass. M is

the nucleon mass. The moment oC inertia §
5

, in the limit oC 
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complete sticking, is given by 
đ 2 2 2 2 2
Js= }.\R + ŠA11'm1 + 5A2!om2

(6) 

For the mass parameter B 'lA'l.\' we assume a constant value
4 2 B\\�A= 1.2x10 M Cm (7)

which means the neglect oC dynamical eCCects due to masses. 
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Fig.1 Fra§�entation potentia1
oC Ni. 

Fig.2 Ca1cu1ated mass Cragmentation 
yields compared with experi­
menta1 data oC ReC.1. 

Fig.1 ��ves the ca1culated potentia1 V(�A) Cor the compos­
ite system Ni. We notice that the �-cluster structure is 
already revealed. The minima in this potential lie only and 
exactly at the �-particle transCer.oC nucleons. 

The calculated mass yields at two 9-values and the experi­
mental data are shown in Fig.2. It is interesting to see that, 
in agreement with experiments, the calculated mass yields are 
peaked only at the �-partic1e mass Cragmentation. In the 
absence oC the dynamica1 eCCects oC the mass parameter, we do 
not expect any detailed comparison oC our calculations with the 
experiments. But the gross structure is already obtained, 
thereby showing that the �-cluster transfer in this reaction 
is the collective �-partic1e Cragmentation. 
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