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Overview

Consider the reaction: >

a(=b+x)+A—->b+B*(=x+A)

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.

The wave function was assumed
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where gb(?, z) should be a slowly varying
function of both variables in high energy.
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Glauber Model
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Glauber Model

The wave function can be written by
cikonal phase,

ik ~V(R)p(b,2) =0 — —
az  h Y(b,z) =expliltkz+ y(b,2)]
5 With plane wave matrix, the
b = exn( L J V(B 2)d2) scattering amplitude,
P v —00
where v, = nk/p. And the boundary f0) = - Mh2 Jdﬁ’ exp(—iK'- RWV(R)¥y (F)
condition satisties (b, — o0) = 1.
: : R=zi+b
The eikonal phase was defined,
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Glauber Model
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where @is the angle between K jand K. We assuj
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the scattering amplitude can be simplified to
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Glauber Model

Push to the few-body question,

]%(6’) _ 121{0 Jd2beiq.b <(I)f(l') ei)((b — b,,) — 1] (I)z(r)>

U

When f=i, it’s the elastic process. And
here, define the few-body eikonal phase

7(b=b,) = i;((b—b,,j)

For one particle, it can written by

5:(b;) = exp(iy(b;))

S matrix of (d, px) is given by

S(b) = S,(b)S,(b)

1 ®) =1, A(8,) + 20 a (51)

Where?p = b + —aand?n =b ——r,

So the cross section can be written by,



Glauber Model
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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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[5] T. Ye, S. Hashimoto, Y. Watanabe et al., Phys. Rev. C84, 054606 (2011).
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The other oneis in the heavy
elements. The Glauber model
makes a low prediction about the
double differential cross-section.
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Result
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We compare the result 0.01

with the Glauber
model calculated by
the Nakayama.
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