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Sec. 2-4

FIGURE 2-5

Compton’s experimental arrange-
ment. Monochromatic x rays of
wavelength 4 fall on a . graphite
scatterer. The distribution of in-
tensity with wavelength is measured
for x rays scattered at any scattering
angle 0. The scattered wavelengths
are measured by observing Bragg
reflections from a crystal (see Figure
3-3). Their intensities are measured
by a detector such as an ionization
chamber.
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intensity peaks at fwo wavelengths; one of them is the same as the incident wavelength,
the other, A’, being larger by an amount AA. This so-called Compton shift Al =
A’ — ) varies with the angle at which the scattered x rays are observed.

The presence of scattered wavelength A’ cannot be understood if the incident
x radiation is regarded as a classical electromagnetic wave. In the classical model the
oscillating electric field vector in the incident wave of frequency » acts on the free
electrons in the scattering target and sets them oscillating at that same frequency. These
oscillating electrons, like charges surging back and forth in a small radio transmitting
antenna, radiate electromagnetic waves that again have this same frequency ». Hence,

FIGURE 2-6

Compton’s experimental results. The
solid vertical line on the left corre-
sponds to the wavelength 4, that on
the right to 2". Results are shown for
four different angles of scattering 0.
Note that the Compton shift, A2 =
A — 4, for 6 = 90°, agrees well with
the theoretical prediction A/myc =
0.0243 A.
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V. Los fotees dispusados o distintes dngulos
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