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Taylor, Scattering Theory

Lots of forward scattering at high energy

Independent of angle



Elastic Electron Scattering from Atoms: Hydrogen

𝝆(𝒙′) is the atom charge distribution in space

Coulomb interaction between electron and atom

For a hydrogen atom with the electron in the ground state:

Electron ground state wavefunction

a = Bohr radius

For a spherically-symmetric potential, 𝒇 𝜽 = 𝒒 = momentum transfer

nucleus electron cloud

This calculation of

𝑉(𝑟) takes 3 pages…



Performing the 𝑓 𝜃 integral in Mathematica



Elastic Electron Scattering from Atoms: He

He atom charge density

𝒅𝝈

𝒅𝜴 solid line: first

Born approximation

Deviation at small 𝜃 due to:

i) Distortion of atom 𝑉(𝑟) due to incident electron,

ii) Exchange (spin) interaction ignored here



Feynman Diagrams

Incident particle

Scattered particle

Vertex



Feynman’s Van in Front of Beckman Auditorium @ Caltech


