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Arthur Holly Compton
(1892 — 1962) won the
Nobel Prize in Physics
(1927)
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|, 3 The Compton Effect
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Which spectral line is at the original wavelength
of the incident x-rays?
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Compton Effect: Setup and Result

Calcite Scattering from
crystal outer carbon
Carbon | electrons
target | g* a0~
&
chamber =
| J{fray _tuI:JE ; A'=0.0731nm
Mmy:cienum 0.0708
o
Crystal and ionization chamber Scattering from inner carbon
rotate together to act as a Bragg electrons produces very little
spectrometer to measure the wavelength shift because they
wavelengths of the scatlered are tightly bound and the entire

X-rays. atom recoils.



Compton Effect:
Angle Dependence

Aal:owl(@)
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0.0708 A'=0.0749 nm
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Conpton shift: <X = 0N = 2r (-0 6) 20
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Does a photon of Energy E have a non-zero

mass?

P

A.
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Photons have momentum, so they must
nave a mass

t travels with the speed of light,
Independent of frequency and energy,

SO NO MassS
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If one doubles the wavelength of the incoming
ight, the Compton shift AA ...

A. ... doubles

(@ stays the same
C. ... decreases by a factor %2

D. Something else
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Can one observe the Compton effect with
visible light?

A. Yes

(@ No
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Why, in Compton scattering, would you expect
AA to be independent of the scatter material?

N

A. Because the equation says so

@ Because the photon scatters of a free

C.

e
electron in the Compton effect

It IS not Independent of the scatter
material




