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Chapter 6 X ray
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6.1 The discovery of X ray

* X-rays were discovered in 1895 by the German physicist
Wilhelm Roentgen. He found that a beam of high-speed
electrons striking a metal target produced a new and
extremely penetrating type of radiation.
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6.1 The discovery of X ray

" Laue diffraction transmission method
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6.2 X ray production 4% A £ %7
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" The continuous specfrum.

An energetic electron passing through matter will radiate
photons and lose kinetic energy. The process by which
photons are emitted by an electron slowing down is called

bremsstrahlung, from the German word for “braking
radiation.”
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photoelectric effect. The conservation of energy requires

that the electron kinetic energy equal the maximum

photon energy:
hc

e% — hfmax — A—

Therefore, the minimum wavelength (Duane-Hunt rule) is
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6.2 X ray production

The characteristic spectrum:
The atom is most stable in its lowest energy state or
ground state, so it is likely that van electron from one of
the higher shells will change its state and fill the inner-
shell vacancy at lower energy, emitting radiation as it
changes its state.
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6.2 X ray production

Moseley formula
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Auger electron

Sometimes an upper
electron drops to

fill the vacancy,
emitting a
photon.

Photon
emission

A high speed electron
knocks out an inner

shell electron from
an atom, leaving
a vacancy.

Since for heavy atoms

the energy is in the

x-ray region, this is

called x-ray fluorescence
Auger
electron

But sometimes the

Th e AU g er energy is transferred
to an outer electron,
EffeCt ejecting it from the

atom.
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6.2 X ray production

AUGER EFFECT OR AUGER PROCESS
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Auger electron
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Synchrotron Ra
charged particles are accelerated, they radiate
electromagnetic energy called synchrotron radiation.
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6.3 Compton scattering % %z £ %7
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~ At backward-scattering angles, there appeared to be a
component of the emitted radiation (called a modified
wave) that had a longer wavelength than the original
primary (unmodified) wave.
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6.4 Photon absorption

The three chief ways in which
photons of light, x-rays, and
gamma rays interact with matter
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6.4 Photon absorption ﬂ< % F:ﬂ /’
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The intensity I of an x- or gamma-ray beam is equal to
the rate at which it transports energy per unit cross-
sectional area of the beam.
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