Chapter 34 Problem 52 f

Given
A=0.10nm =1.0 x 1070 m
6 = 90°

Solution
What will be the final kinetic energy of an electron which was originally at rest?

We are dealing with Compton scattering and need to find the final energy of the photon. First find the
change in wavelength of the photon as it scatters off an electron.

AN = i(1 — cosf)

mc

6.63 103 ] - s
A= 1 — cos(90°)) = 2.43 x 1012
(011 % 10-31 hg) (3.0 x 105 mys) -~ <907 X m

So the final wavelength of the photon is

A=A+ AN=10x10"""m+243 x 1072 m =1.0243 x 107" m

The energy of the incoming photon is

_he  (6.63x 107" J-5)(3.0 x 10* m/s)

== =1.989 x 107 J
o 1.0 x 1010 m .

E,=hf

The energy of the outgoing photon is

he  (6.63 x 10734 J - 5)(3.0 x 108 m/s)
Ey=hf=+= =1.942x 107"
s=hE =5 1.0243 % 10-10 1, 92> 1077

The difference in energy is
AE=F; —Ey=1942 x 107" J - 1.989 x 107" J = —0.047 x 107" J = —4.7x 107'7 J

A loss of energy by the photon is a gain by the electron. Therefore, the electron has a final energy of
4.7 x 1077 J. Converting this to electron-volts gives

leV

— 4 10-17 ey
AE =4.7x10 J<1.6><10—19J

) =294 eV
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