Qual Review, Meeting 7:
Potpourri 3

1. Basic Techniques in Scattering

la. Assume the potential off which an incoming wave gets scat-
tered is spherically symmetric, i.e. V(r) = V(r). Find an expression
for the differential cross section in the Born approximation in terms
of an integral over 7.

1b. The Yukawa potential roughly models the binding force in

an atomic nucleus and is given by V(r) = f&—. Find the differen-

tial cross section in the Born approximation for this potential.

1c. Use your result from part b to calculate the differential cross
section for scattering from a Coulomb potential (Say the particle
creating the potential has charge @ and the scattered particle has
charge q). Amazingly, this answer is EXACTLY what you'd get
from doing a classical scattering calculation. Calculate the total
cross section due to Coulomb scattering using this answer. What
does your answer mean?

2. Consider a long chain of indentical simple pendula of mass m
and length ! coupled with springs of spring constant k. In equilib-
rium with the pendula all vertical, the springs are unstretched and
the separation between adjacent pendula is a. Find the dispersion
relation for the propagation of waves of small amplitude. If the Nth
pendulum is connected to the first pendulum, find the allowed vi-
bration frequencies.

3. An experimentalist, when not busy staring at shiny objects,
notices an ion beam with uniformly distributed charge per unit
length A. Calculate the force on a single beam ion of charge @
located at radius r, assuming that the beam radius R is greater
than r and that all the ions have the same velocity v.



4, Find the first term in the expansion of
/2
A Vsin t 7% #3dt

for large z.
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