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The elastic di fferential cro s s section of 1 . 3 7 GeV a-pa£ 
ticle s scattered by 1 2C nuclei  have been recently measured 
and analyzed 1 ) in terms. of an improved first order approxi­
mat ion to the mult iple scattering theory . We report here . .  an 
analysi s  carried out in the framework of the Glauber multiple 
scattering model , which leads to a better agreement with the 
experimental data . 

In the Glauber approximat ion 2 )  the elastic s�attering 
amplituces  for coll is ions between �uclei with mas s  numbers · A
and · B  in the impact parameter representation assume s the 
form3 

'
4 ) 

where p , A  are the incident c . m .  momentum and momentum tran­
sfer re spect ive ly , and Q ( A )  is a center-of-mass  correlation 
factor . The nuc leus-nucleus profile function rA8 ( b ) i s  ex­
pre ssed in the form 

( 2 )  
A B

0 0 1 ( - -A -B ) f O O r ( b ) =<, , 1- n n 1-y . .  ( b- s . + s . )  vA, B> AB A R i = l  j = I  l. J  l. J 

in terms of the element�ry N-N profile functions y i j ' which 
are de f ine d as the Fourier transforms. of  the ampl itudes .  vX
and � g are the ground state wave function s of . the nuclei , ex-

d . , . . d ,  -A -B . pre s se in 1ntr1ns1c coov inates ;  s . and s .  are the pro J ect-i J 
ions of nuc leon intrincic coordinates on the impact para-
meter plane . In the s tandard assumpt ion of independent part! 
c le s  the elastic nuc leus-nuc leus scattering ampl itude i s  ex-
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pressed there fore in terms o f  the nuclear .den sities and the 
elementary ampl itude only . 

The above informat ion impl ies  very cumbersome calcula­
tions , related both to the class ificat ion of the different 
multiple scattering pro9esses  and to the actual evaluation 
of the mult idimensional · integrals . It wa s shown by Chyi and 
Maximon 3 ) that in the so-called optical l imit the profile is  
well approximated by 

( 3 ) r A B : 1- ( l ··C ( b ) ) A B

where 

( 4 ) C ( b ) =<v:vi l y (b-sA+s8) 1 , x,g> .

In an alternative derivation 5 ) formula ( 3 ) can be obta ined 
from ' the Goldberger-Wat son multiple scattering theory in . the 
hypothe sis  that the v irtual exc itat ions of the coll iding nu­
clei give negligible contributions .  to the elastic cros s-sec! 
tion 6 >

. It is this derivation that justifies  the use of for­
mula ( 3 ) in the case being analyzed . 

The s ingle part icle nuclear densities  have been as sumed 
of  the gau s s ian · type for the a-particle and of the mod ified 
gaus s ian type [P ( r ) � ( l + Br2 ) exp ( -r�/R2 )J for the 1 2 c nuc leus 

C 7 ) C 
with the parameters taken from ref . .  We have used two dif-
ferent elementary profiles y and y =y  , both of the gaus n� pp nn  · -
s ian form (y ( b ) = a ( l-ia ) exp ( -b / 2a ) /4na] with parameters cor-
re sponding to the Igo 8 ) N-N scattering ampl itude pa·rametriza 
t ion . We warn that the use of  different profile s leads to a 
sl ight modificat ion of  formula ( 3 ) . The numerical re sult s 
are di splayed in f ig .  la . The good agreement with the experi 
mental data obta ined by thi s "no free parameter" fit strong­
ly support s the val idity of the above model . 

In order to improve our achievement s we have also 
carried out a best fit . Since at pre sent the density di stri­
but ions are more reliable that the N-N ampl itudes , a s ingle 
profile was used . and the _ parameter variat ion wa s limited to 
the profile . The best fit resul t s  are illustrated in �ig . lb  
and , as one can see , the improvement is  noticeable .  
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Fig . 1 :  a ) "No free parar;:,e,:er" fit to the L 37 GeV a- 1 2c eiastic scatter 
ing, obtained by formula ( 3 ) • .  The experimental points are 
taken from ret1 > . The densi�y and profile parameters are 

- -2 Ra=l . 31 fm,  R1 2c=l . 64 rm, S=O .q9 fin and app=ll . 62 mb , 
a =16 . 51 mb , a =0 . 7 1 ,  a =O .  , a =0 . 005 fm2 , a = 0 . 026 fm2 •np pp pn pp pn 

b) Best fit with a single profile and fixed densities as given
in a ) . The best fit parameters are a=l4 . 99 mb, a=0 . 27 ,  
a=iO . 038 frn2 • 
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