PHY S 402 Homewor k---Due Friday April 29

1. Consider abeam of articles of m moving with velocity vtowards atarget. The beam has
adensity of particlesof p and iskept on for atime T. Scattering from the target is
known to beisotropic (all directions are the same) and to have atotal cross section of

o (for particlesincident with an energy of 1mv? ). Thereis adetector of cross sectional

area A located adistance R from the target and at an angle 0 relative to the beam
direction. Find an expression for the total number of particles hitting the detector under

the assumption that A << R?.

2. Consider the following scattering state wave function.
‘ e s _—pr?
¢/(F,t)=e"‘z+( sin(kr) +i(1-e”"") cos(kr))

kr
where 3 is a constant.

which isvalid for all distances and

Show that the f () =i /k for all scattering angles.

Find the differential cross-section.
Find the total cross-section.
Show that the only partial wave with anonzero ¢, isthe swave (1=0).

Find c,.
Find the phase shift J, .
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