Rutherford scattering 2

Find the scattering cross section for screened Coulomb potential V(7).
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Start with the Born approximation.
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Convert () to polar coordinates.
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Substitute the screened Coulomb potential for V(r, 0, ¢) and note r* becomes .
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Integrate over ¢ (multiplies @ by 27).
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Transform the integral over 6 to an integral over y where y = cos6 and dy = —sinf df. The
minus sign in dy is canceled by interchanging integration limits cos0 = 1 and cosm = —1.
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Solve the integral over y (note r in the integrand cancels).
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Solve the integral over r.
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Evaluate the limits.
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The cross section is
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Substitute 167rze%a2h202 for e*.

do B Am?2Z2 a2 h2c?
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Symbol p is momentum transfer |p;| — |ps| such that
p? = 4mE(1 — cos)
Hence
do Am2Z20’h*c?
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Cancel m? in the numerator.
do AZ202h2c?
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Let a — oo to obtain the ordinary Rutherford cross section formula

do  ZPa*R*¢?
dQ  4E2(1 — cosf)?




