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A new approach to deal with the scattering amplitudes in Glauber
theory is proposed. It relies on the use of generating function, that
has been explicitly found. The method is applied to the analytical
calculation of the nucleus-nucleus elastic scattering amplitudes in
the all interaction orders of the Glauber theory.



The amplitude of the elastic scattering of the incident nucleus A on the
fixed target nucleus B:
el ik 24 igh
Fag(q) = o d?be' 1 — Sap(b)],
q is the transferred momentum, k is the mean momentum carrying by a
nucleon in nucleus A.
Glauber theory:

Sas(b) = (A B [T[1—Tmn(b+x —y)] p | A B),

ij

. 1 .
Fun(b) = 1 — el = / d2qe T heh(q),

feh,(q) is the nucleon-nucleon scattering
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Nuclear densities
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Generating function:
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o Ny is the total nucleon-nucleon cross section.

1
Fun(x) = 5 ol 53 ().

a = /273 ~ interaction radius.
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o Ny is the total nucleon-nucleon cross section.

1
Fun(x) = 5 ol 53 ().

a = /278 ~ interaction radius. The discrete version:
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to,1(b) = t10(b) =1 = Wy(u,v) = u+v + F(u,v).
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Optical approximation: Rigid target approximation:
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The total interaction cross section:

tot Am

TAB = ImFgs(q =0) = 2/d2b [1 — SAB(b)].
The integrated elastic cross section:
oSy = /d2b[1 — Sas(b)]’.
The total inelastic, or reaction, cross section:

oy = ot — gl = /dzb[l ~ Sas(b)[?].



pa(r) = pol1+ ¢ (A- ) 5)e 5,

The reaction and the total cross sections of 12C — 12C collision
at the energy 950 MeV per nucleon and R, = 2.49 fm.

optical rigid target assuming exact
approximation | approximation | A>>1 | differentiating
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