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1.   In this exercise we recast the scattering problem in terms of the flux 
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which we have used in cases where non-normalizable plane wave solutions are 
convenient.   
 
With an incident plane wave and a scattered spherical wave, we have written the full 
solution as 
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where the first term is the incident wave and the second is the scattered wave. 
 
a) Show that the cross-terms between the incident and scattered wave functions in j

G
all 

contain a term � �1 cosikr
e

Tr �
.  As rof (where our detector is located), these terms all 

average to zero and can be ignored. 
 
 
b) After dropping the exponential terms in a), show that, up to terms of order 1/r2, 
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where the first term is the incident flux and the second term is the scattered flux and r̂
points towards the detector. 
 
c) The number scattered into a small detector of area dA

G
 per unit time is 
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Where scj
G

is the scattered flux.  
The differential cross section d dV : is the ratio of the number incident per unit time per 
unit solid angle to the number scattered per unit time per unit solid angle.  Show that  
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