
Mott scattering

Mott scattering is the result of kinetic electrons e− interacting with atomic nuclei Z.
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Spinors for the inbound electron. All spinors are normalized as u†u = 2E.
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Spinors for the outbound electron.
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Inbound wave functions. All wave functions are normalized as ⟨ψ|ψ⟩ = 1 over volume V .
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Outbound wave functions.
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For the Coulomb potential

V (r) = − Ze2

4πϵ0r
= −Zα

r

we have the following transition amplitudes.
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Substitute for the wave functions.
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Solve the integral to obtain∫
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Expected density ⟨|M |2⟩ is the average density. (There are two inbound states hence the
divisor is 2.)
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)
Factor the density terms.
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By computer algebra
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By Fermi’s golden rule
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Factor the 4m2 and substitute v = p/m to obtain
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To restore ℏ and c to physical units, change α to αℏc and make the substitution

v =
p
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c
= β
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Noting that
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)
Eigenmath script
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https://georgeweigt.github.io/examples/mott-scattering-demo.html

