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AN ACCURATE ELABORATION OF GLAUBER ' S  OPTICAL �ODEL
FOR T REATMENT OF NUCLEUS-N UCLEUS COLL IS IONS 

D.Cacic , "  F.Rasuo and D.Krpi c ,  Dep art .of Physics and Met . , Belgrade

Up to now  a number o f  models treating nucleus - nucleus co­
l l isions have been developed. Many of t hem  have had Glauber ' s  
model as t he ir b asic structure. The whole set of  _pre sently 
ava ilable models can be de vided in t wo grou p s ,  according t o  t he 
role they  gi ve t o  t he funct�on of nuclear mass density  JN(1) .The 
first group t reats  the function gN C1) w ith  an inaccurate flexibi­
lity in order t o  obtain t he best possible predictions  for t he iross
section for inelastic scattering og nucleu s A on nucleus B .  6� and 
number o f  " wounded nucleons",  Y,r . The price one pays  in such modells ·
is  obvious : jN (�) i s  dependent on a number of  adjustable parameters  
and the ·results it yields cannot  be used to j u st ify our .;>choice of 
chape for 311 ct ) .  T he second group of· models treats  gN( "') more . 
accurately and t he results  for tA:,8 and y_., are sensitive
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t he shape of 'J,N (1) . But  in  t hese models  predictions  for d,,,.; and

Y4 are satisfactory only in a limited r ange of  A and B .  We t ook 
it  as  our task to  produce a model that will h ave t he vir tues  of 
both  groups of models.  In t hat sense i t  was sufficien t t o  trace 
back Glauber ' s  set o f  fundamental suppositions  and make t hem 
explicit. After t hat it was obviou s  that Glauber had app lied  his  
set of  p ostulates  and  initial equations to  t he ver y  specific  case
of dimensionless p rojecti le. Rejection of this  superfluous 
specificat i on had completed the physical model and t he remaining 
task was to  correspond it with an appropriat e  mathematical model.
At t he analitical stage  mathematical model g ave a r i se t o  a new  
quantity ,  i,f,,8 , which is  a cross section for inelastic ;cattering
of a single nucleon qrigina ting from the projecti le.  at,, describes
t he integral geometrical character of t he projectile from  which  
p articular nucleon is  originating and  this  i n formation  about  
p roj ectile n ucleus  i s  transmitted 4311 t he way  to t he final results  
for ,-:,,» and YA, . The ll5e of & ,,.1 improve s  the e st imat ion of  t he
total cross sect i on 1>,�8 and YA number . Now we have t he model 
t hat provides  us with reliab le tool for t e sting  our  �robing 
functions for ,-N(i!') and we are able t o  comp ute '1>,Na and  YA- up to 

B o/o of their exper imental value , as can be  seen from  t he t able 
below,  calculated for reacti ons A + B +X + • •  , B = 181 ,  and impulse
of nucleons  A i s  4 , 2  GeV /c / N. �J 

A :2 A :4 A =l2 
comp. exper. comp. exper. comp. exper. 

�'"( IN 'J 1.730 1. 784 1 .998  
Y,4- 1.658 1.6 0+0.04 2.790 2 . 80+0.10 6 .575 6 .6 0!0.30 
TJt- 0.225 0.2 4+0.02 1.466 1.64:0.09 16.995 16 .80+1 .00 
i::r�J 2 .088 1.94!0.11 2.557 2 .34!0.12 3.647 3 .67:0 .22 
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