
Scattering part 1

Let ψ(r, θ, ϕ) be the Born approximation

ψ(r, θ, ϕ) =
eikr

r
f(θ, ϕ)

where

k =

√
2mE

ℏ
and f(θ, ϕ) is the scattering amplitude

f(θ, ϕ) = − m

2πℏ2

∫
exp

(
ip · x
ℏ

)
V (x) dx

Born approximation density is

|ψ(r, θ, ϕ)|2 = |f(θ, ϕ)|2

r2

Cross sections are completely determined by the scattering amplitude.

dσ

dΩ
= |ψ(r, θ, ϕ)|2 r2 = |f(θ, ϕ)|2

For example, for Coulomb potentials we have

f(θ, ϕ) =
Zαℏc

2E(1− cos θ)

Hence the Rutherford cross section

dσ

dΩ
=

[
Zαℏc

2E(1− cos θ)

]2
Verify dimensions of exponential.

√
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ℏ
r =

√
[kg] [J]

[J s]
[m] = [1]

Verify dimensions of cross section.(
Zαℏc
2E

)2

=

(
[J s] [m s−1]

[J]

)2

= [m2]
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https://georgeweigt.github.io/examples/scattering-part-1-demo.html

