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1. (15%) Elastic scattering. In the elastic scattering of neutrons by protons

(mn ≃ mp) at relatively low energies, the energy distribution of the recoiling

protons in the LAB frame is constant up to a maximum energy, which is the

energy of the incident neutrons. Find the angular distribution of the scattering

in the CM frame.

2. Differential scattering cross section (30%).

(a) (15%) Consider a fixed force center scattering particles of mass m accord-

ing to the force law

F (r) =
k

r3
. (1)

If the initial velocity of the particles is u0, show that the differential

scattering cross section is

σ(θ) =
kπ2(π − θ)

mu20θ
2(2π − θ)2 sin θ

. (2)

(b) (15%) Similar to the example discussed in class, show that the differential

scattering cross section in terms of the scattering angle θ in the CM frame

is

σ(θ) = σ(ψ) · 1 + χ cos θ

(1 + 2χ cos θ + χ2)3/2
, (3)

where χ ≡ m1/m2.


