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Overview

a( = b + x) + A → b + B*( = x + A)

Consider the reaction:

There are two methods to handle this question. 

One is fully quantum mechanical, the IAV model 
                      
The semiclassical method called the Glauber model (or Eikonal model).



Glauber Model

The Glauber model assumes the energy is high and the projectile will move 
on a straight-line trajectory.

Fig.1 Glauber model[1]

Ψ( ⃗R ) = eikzϕ( ⃗b , z)

The wave function was assumed

 where  should be a slowly varying 
function of both variables in high energy.

ϕ( ⃗b , z)
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 where . And the boundary 
condition satisfies .  

The eikonal phase was defined,
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 The wave function can be written by 
eikonal phase,

Ψ( ⃗b , z) = exp[i(kz + χ( ⃗b , z)]

With plane wave matrix, the 
scattering amplitude,
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⃗R = z ̂n + ⃗b

⃗q = ⃗K 0 − ⃗K ′ 



Glauber Model

f(θ) = −
iK0

2π ∫ d2beiq⋅b (eiχ(b) − 1)

where  is the angle between  and . We assume , so θ ⃗K 0
⃗K ′ q ≪ K ⃗q ⋅ ̂n ≈ 0

the scattering amplitude can be simplified to
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Glauber Model

S(b) = Sp(b)Sn(b)

χ(b) = χp A(bp) + χn A (bn)

Push to the few-body question,

When f=i, it’s the elastic process. And 
here, define the few-body eikonal phase
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∑
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ffi(θ) = −
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For one particle, it can written by
Si(bi) = exp(iχ(bi))

S matrix of  is given by(d, px)
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So the cross section can be written by,



Glauber Model
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The double differential cross section is given by[2-4]
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Glauber Model
There are two disadvantages in the Glauber model, one is in the big emitting 
angles.
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Glauber Model

The other one is in the heavy 
elements. The Glauber model 
makes a low prediction about the 
double differential cross-section.
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Result

We compare the result 
with the Glauber 
model calculated by 
the Nakayama.


