TAP 506- 4: Electron diffraction questions

1 
In an electron diffraction experiment using graphite the larger ring formed by rows of carbon atoms 1.23 x 10-10 m apart was formed at an angle of 0.167 radian.

(a) 
What is the wavelength?  [θ in radians =  / b where b is the diffracting object size]

(b) 
Write an expression for the kinetic energy of an electron (½ mv2) in terms of its charge, and accelerating voltage V

(c) 
Obtain an expression for momentum, p, in terms of e, V and m.

The accelerating voltage was 5000 V

(d) 
Work out h in mv = h/  

Answers 

(a) 
0.205 x 10-10 m
(b)
 KE = 0.5mv2 = Ve
(c) 
p = mv = (2meV) 1/2 

(d) 
h = 7.78 x 10-34 J s (the accepted value is 6.6 x 10-34 J s)

External reference

This activity is taken from Revised Nuffield Advanced Physics Unit L question 32.
