720.

Problem 49.54 (RHK)

The quantity h/mc is often called the Compton
wavelength A., of the scattering particle and that

Compton scattering equation is written as
AL =2 (1-cosg).

We have to calculate the Compton wavelength of an
electron; of a proteng()\Weshavesto find the energy of a
photon whose wavelength.is.equal to the Compton
wavelength of the electron; of the proton. (c) We have to
show that in general.the energy of a photon whose
wavelength is equal to the Compton wavelength of a

particle is just the rest energy of the particle.

Solution:

(@)
The mass of an electron, m, =9.11x10™*" kg.

The Compton wavelength of electron will be

(/1 ) _h 6.63x107* Ml
“%¢ mc 9.11x10'x3x10°

=2.43x10" ms™.




The mass of a proton, m_ =1.67x10™" kg.

The Compton wavelength of proton will be

h 6.63x107** 1
(ﬂ‘c) = = 27 g MS
P m,C 1.67x10“" x3x10

=1.32x10" ms™

(b)
The energy of a photon which has a wavelength equal to

Compton wavelength of electron will be

1240 eV. nm

A
1240

T 2.43x10°

&

~ eV =510x10° eV
= (0.51 MeV.

The energy of a photon which has a wavelength equal to

Compton wavelength of proton will be

o 1240 eV. nm
A
1210 — eV =939.4x10° eV
1.32x10
=939.4 MeV.
(€)

In general Compton wavelength of a particle of rest mass

m is



h

Ao =—.

© mc
The energy of a photon of wavelength A. will therefore
be
hc hc )

= =mc*,

A h/mc

which is the rest mass energy of particle of mass m.




