Rutherford scattering

- binary elastic collision of 2 charged particles
- we want to find the scattering angle
Analytically solvable problem of motion in a central force field with potential U(r)

Total energy in laboratory coordinate system
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Problem may be transformed to scattering of particle of mass p on a static scattering center
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Energy conservation
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Conservation of angular momentum
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Differential cross section

d o - number of particles that scatter on 1 target particle to spherical angle dC2 during time
unit divided by flux density of incident particles

For collision ™ i*
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Big for small 6, small for high velocity Vo
Total cross section
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Total cross section diverges, but Coulomb potential not valid for b > Ape , thus 00— Ape
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However, we need cross section for some physical quantity,

most often momentum (GH) (or energy)
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For calculation of cross section for energy exchange one needs to transform
scattering results from center of mass coordinates to laboratory coordinates
Quantum description more accurate



