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OUTLINES

 Compton Effect
 Compton wavelength shift
 The kinetic energy of the recoil electron



Compton Effect: 
A phenomenon in which a collision between a photon and a free
electron take place, as a result the kinetic energy of the electron
increase and the wavelength of the photon also increase. As a result
of the Compton Effect, the photons transfer some of their energy to
the electrons.

Compton wavelength shift:



Figure shows the collision between a single photon and an electron which is assumed to
be at rest. Initially, photon has energy given by,

And linear momentum

The electron, at rest, has rest energy ௘
ଶ. After scattering photon moves at an angle

with energy ᇱ and momentum . And the electron moves at an angle with energy ௘

and momentum ௘.

From conservation of energy,
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From conservation of momentum, in x direction

Initial momentum=final momentum
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And, in y direction
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Squaring and adding equations (2) and (3),
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Now, from Einstein’s relation,
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Here, the quantity ௘ is called Compton wavelength. It is also denoted by λC , where λC
=2.42pm.

The kinetic energy of the recoil electron:
The kinetic energy of the recoil electron is,

Er = h h

Where, h is the energy of the incident photon and h is that of the scattered photon.
From equation (5), the change in wavelength in a Compton scattering is given by,
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