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The eikonal approximation (the semi-classical approximation).

In the end we look for things that survive as i — 0. The eikonal approximation will be valid for
potentials that vary slowly compared to the wave function.
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Hamilton-Jacobi. N can be taken as the normalisation of the wave:
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Consider a classical trajectory that is a straight line, situated a height b over the z axis. (The
minimal distance between the incoming trajectory and the scattering centre: b is the impact
parameter.) With the eikonal approximation we consider cases where the scattering angle is not
very large. Here S is a function S(b, z).
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Often, V is taken to be a regular potential, a function of v/b% 4 22.
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We do the approximation for small scattering angles § ~ 0. p’ = p (cos § 2 + sin 6 ). b =
b(cos ¢ & +sin ¢ ¢). With this choice the integral works out like
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The integral over ¢ is a Bessel function:
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Next Monday at 10, go to (http://fy.chalmers.se/ ferretti). Due on Wednesday at 8, put
it in the mailbox at the 6th floor.

Now we do partial wave approximation.

Coordinate basis |z).
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X corresponds to three commuting observables, X,Y | Z.
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Momentum basis |p). Three commuting observables P, = — io-, Py, P
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Note

(E,U',m/|T|E,1,m)=|Wigner-Eckart] = 6;;/:0m T1(E)
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Remember that k = 2 Jk=k

Definition

Partial wave f amplitude

f(k,0)=>" (2041 fi(k) Pi(cos 6)
=0
This is our starting point.



