
Homework #5 Solution 
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Problem #20 

The formulas are still the same. 



-710

B
ea

m
 d

ia
m

et
er

 (m
) 

-810

-9
10

-10 10

d s 

d c 

d o( ) 

df 

d o 
2+d s 

2+d c 
2+df 

2).5 

10pA

tot=(d 

-3 -2 -110 10 10
alpha (rad) 

−3dmin ≈ 2nm  ,α ≈ 5×10  rad  . 

Problem #21 

Without loss of generality, we can assume 
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Of course, you can use moment generating function (one kind of Fourier transform) to 
prove it. The second method is a lot easier. 

Problem #22 

a) t p = 
1 30  s  

= 33.3ns  
10002 

−192E 2 ×10eV  ×1.6 ×10 J  eV  b) For low-energy electrons, v = = = 1.9 ×106 m  s  . 
m 9.1 10 −31 kg  ×e 

dThen, = = 16ns  .tt v 

c) Let tt = t p , v = 
d 
= 

3cm  
= 9 105× m  s  . This corresponds to E = 

1 mv2 = 2.3eV . 
33.3ns  2tt 


