Stator Anode  Tungsten/rhenium
J‘ stem anode disc

Anode Y / Cathode
sl
Filament Glass
Port in envelope

focusing cup



High-energy
bremsstrahlung
x-ray photon

Incident
electron

Incident
electron
Low-energy
bremsstrahlung
x-ray photon






£ Bremsstrahlung x-rays

1.0 -

<— Characteristic
X-rays

Relative number of photons
o
[}
T

0-0 | | | | I I I |
QU= 5520 80 vad s UB0: 60 )80

keV




<«— Rotating
anode

Space charge
of electrons

<«— Filament

Focusing
cup



<«——— Rotating
anode

Focusing

Tube cup
current

- ——
- e e oy ey
— —
- e L -

-

--------- -« Filament

-
————



X-ray tube

Collimator

Inherent
filtration

Thinned wall of

glass envelope of

x-ray tube insert

34— Insulating oil

Bt
port

Aluminum
added filtration

Thin metal

mirror of
collimator
offering
additional
filtration




Primary x-ray photon

X-ray photon
penetrates the
part to help
form the image

X-ray
photons
absorbed

X-ray photon
> that becomes
| scatter radiation

SN

T -— Image
receptor




Photoelectric effect

Incident photon interacts Photoelectric effect

; . ; N % P There is a vacancy in the
K 5 0 : : ;
‘ll_wtglea;:;‘:eri?/ir:lgtzlil Ofor S =3 * inner orbital, K or L, which
: : 9 must be filled.

its energy to the electron,
ejecting it from orbit. The
photon is “absorbed.”

@

The ejected electron (photo
electron) imparts the atom with
an energy equal to the excess
imparted by the photon.

One of the electrons from
outer orbital, usually the next /
orbit out, drops to the void. \

As the electron drops to the
void, it may shed its excess
energy as a secondary
photon.




Compton effect
Photon interacts with outer
orbital electron, imparting some ‘ﬁ)
rd

of its energy to the electron, o
ejecting it from orbit.

The ejected electron (compton
electron) leaves the atom with
an energy equal to the
excess imparted by the
photon.

The photon continues on an
altered path, scattered, with
less energy (longer wavelength)
than before the collision.
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Gamma rays
X-rays

Ultraviolet
Visible light

Infrared

Microwaves

Radiowaves

Megavoltage therapy
Supervoltage therapy
Diagnostic

Contact therapy
Grenz rays
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