
Scattering part 4

From the previous section we have

f(θ) = − 2mβ

p2 + ϵ2ℏ2

where V (r) is the Yukawa potential

V (r) =
β

r
exp(−ϵr)

For the Coulomb potential we have

V (r) = − q1q2
4πε0r

= − Ze2

4πε0r
= −Zαℏc

r

Hence for the Coulomb potential substitute ϵ = 0 and β = −Zαℏc to obtain

f(θ) =
2mZαℏc

p2

Substitute
p2 = 4mE(1− cos θ)

to obtain

f(θ) =
Zαℏc

2E(1− cos θ)

Hence the Rutherford cross section formula

dσ

dΩ
= |f(θ)|2 =

[
Zαℏc

2E(1− cos θ)

]2
Noting that

(1− cos θ)2 = 4 sin4(θ/2)

we can also write
dσ

dΩ
=

(
Zαℏc
2E

)2
1

4 sin4(θ/2)
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https://georgeweigt.github.io/examples/scattering-part-4-demo.html

