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DISTRIBUTION OF THE FRAGMENT SPIN IN HEAVY-ION COLLISIONS 

J.Q. LI AND G. WOLSCHIN 

KAX-PLANCK-INSTITUT FOR KERNPHYSIK, HEIDELBERG 

Abstract: The angular-momentum distributions of both fragments in deeply 

inelastic collisions are calculated in a nonequilibrium statistical model. 

The distribution functions are obtained analytically on the basis of a 

transport equation. Fragment angular-momentum distributions are computed 

as functions of energy loss and compared to data. 

He present a nonequilibrium-statistical approach to calculate the intrin-
sic angular momenta IK(K - 1,2) of both fragments generated in a deeply 
inelastic heavy-ion collision. The correlation of the corresponding dis­
tributions is properly included in the treatment. The distribution function 
P ( I j , I 2 ; t ) obeys a transport equation of the Fokker-Planck type 

f- - -ïè» Wp)+F âfe* c<H <l> 
The simplifications of the angular momentum diffusion tenor D that are ne' 
cessary to allow for an analytical solution via moment expansion as well as 

1 21 other details of the model are described in ' ' . 

We derive coupled differential equations for the mean values <fi>, varian-
ces <vje <I„*> - < I r >

2 and covariance 012 * <\\\i> - <Ii><l2>- Under the 
model assumptions of ' ' , they define Gaussian solutions. The analytical 
solution of the differential equations are obtained via Laplace transfor­
mation. The correlations in the angular-momentum distributions of the two 
fragments as imposed by angular-momentum conservation enter the model 
through the centrifugal part of the driving potential 

and thus, through the drift coefficients v^. 

The analytical results for mean values, variances and covariances of the 
fragment spins are derived in ' together with the distribution functions 
P ( I i , h ; t ) and P ( ] I i | , i h ( ; t ) . In conjunction with a phenomenological 
rodel for the treatment of the relative motion we calculate these distri­
butions for various reactions as a function of the total kinetic energy 

208 23ft 
loss. Results for 8.5 MeV/u w Pb + U are shown in Fir. 1, a comparison 
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wit;. Gâta from ^-multiplicity experiments 3* on ̂ K r + 1 5 4 S a concerning 

the sua of the absolute values of the fragment spin is shown in Fig.2. 

Experinents to test the coaplete distribution function are not yet avai­

lable. 
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Fig. 1: Calculated distribu­

tion functions 

P(Ii,l2". <AE>) and 

P(lh|, lit|; <ûE>) 
for 8.5 MeV/u Z 0 8 P b + 2 3 8 U . 
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Fig. 2: Calculated energy spec- Ï 
tra, mean values and va- | * 

riances of 9(\U\, | f i | ; AE) 
for ^Kr + 1 5 4Sm. Data are from 40 
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