Kibble & Berkshire Chapter 7 Problem 15

Problem

Find the Lab differential cross-section for the scattering of identical particles of charge e and mass m,
if the incident velocity is v.

Solution

The easiest way to find the Lab cross-section is to compute the CM cross-section and use the relation
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Then for equal masses the relationship between the Lab and CM scattering angle

with 2z = cosf, z* = cosf*
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Also for equal masses 6 = 6*/2 and o =90 — 0
(See §7.3 & §7.4 in the text.)

In the CM frame each particle has an impact parameter of b*(b/2) and velocity v*(v/2), hence in this
frame the impact parameter is related to the scattering angle (see §4.4 - §4.7 in the text)
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The CM differential cross-section for incident particles is a?/4sin*6

In the Lab frame the differential cross-section for incident particles
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The cross-section for the recoiling particles is therefore a?cosfl/sin*a and the total cross-section
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