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2.4: The Compton Effect
The Compton effect concerns the inelastic scattering of x‑rays by electrons. Scattering means dispersing in different directions, and
inelastic means that energy is lost by the scattered object in the process. The intensity of the scattered x‑ray is measured as a
function of the wavelength shift , where

and the scattering angle .

Figure : The Compton Effect. X-rays scattered from a target at an angle have a different wavelength from the incident x-ray,
and produce an ejected electron.

To explain the experimental observations, it is necessary to describe the situation just as one would when discussing two particles,
e.g. marbles, colliding and scattering from each other. The x‑ray scatters (changes direction) and causes an electron with mass me
to be ejected from the object with a direction that conserves the momentum of the system. Momentum and energy conservation
equations then explain the scattering angles and the observed wavelength shift of the x-ray when the momentum of the x-rays is
taken to be equal to  and the energy is .

These considerations lead to Equation , which describes the experimental data for the variation of  with . The success of
using energy and momentum conservation for two colliding particles to explain the experimental data for the Compton effect is
powerful evidence that electromagnetic radiation has momentum just like a particle and that the momentum and energy are given
by  and , respectively.

For Compton scattering, determine the wavelength shift at a scattering angle of , and identify the scattering angles where
the wavelength shift is the smallest and the largest.

This page titled 2.4: The Compton Effect is shared under a CC BY-NC-SA 4.0 license and was authored, remixed, and/or curated by David M.
Hanson, Erica Harvey, Robert Sweeney, Theresa Julia Zielinski via source content that was edited to the style and standards of the LibreTexts
platform.
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