your names

Physics 321 Fxercise: Differential Scattering October 30, 2023

1. A neutron is incident on a target where it experiences a potential energy:

Vo, <R
V(T):{ 8 r>R

(a) (5 pts) If Vj = +oo, what is the total cross section?
(b) (3 pts) If Vp is positive, but finite, the cross section is
e bigger.
e smaller.
e the same.
(c) (2 pts) If Vj is negative, but finite, the cross section is
e bigger.
e smaller.

e the same.

2. You are an experimentalist and you have measured counts in your detector. The beam was
neutrons scattering off a lead target. The mass density of lead is 11.29 gm/cm? and the
mass of a lead atom is 3.44 x 10722 g. The thickness of the target is 0.5 microns. You have
90 detector elements set at scattering angles of 2,4,6,---,180 degrees. Each detector’s cross
sectional area is a 1 cm by 1 cm square, and is positioned 0.75 m from the target. A beam
is aimed at the target, with 5 x 10'2 neutrons impinging the target over the course of the
experiment. Your detector elements have perfect efficiency and record the number of counts
in the table below.

(a) (5 pts) What is the angular coverage, df2, of each detector element?
(b) (5 pts) Calculate and plot do/dS) in barns as a function of #. (1 barn = 10724 cm?).
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