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Depth dose distribution
Important factors:
-Inverse square law
-exponential attenuation
-Scattering
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For a point source, the intensity of the radiation field is
proportional to the inverse square of the distance
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Percentage Depth dose %(PDD)
Percentage of absorbed dose at any depth “d"to

the absorbed dose at a fix reference depth “do”
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PDD for High Energy Photon Beams
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Cobalt 60 Isodose Map 15 MV Isodose Map
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Photoelectric Effect ..

Process: Photon absorption by bound
K, L, or M shell electrons.

Result: Photoelectron emerges with
E=hv-E
Comments:

binding, PDD of Orthovoltage Beam

e 1= 1/(hv)3: inversely
proportional to Energy
* t/p=1Z3: very dependent on Z
* E =E ,, no bremsstrahlung
Important at low energies and high Z
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~ Scattered photon

Compton Effect

Process: Incoherent scattering by
free or nearly free electrons.

Comments:
1. Probability decreases with Scattered electron
increase in energy
2. Independent of Z
3. Some energy is scattered, some is
transferred

4. The fraction of energy
transferred to electrons increases
with increasing photon energy.

Photoelectric vs Compton
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Mass Attenuation Coefficient:
H T O K

A AV Attenuation Coefficients
Mass Energy Transfer Coefficient:
Hey Ty  Ox Ky
PR Bu=rt+o+x

Mass Energy Absorption Coefficient:
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Determines dose in a medium
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Photon Interactions with Matter
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Photoelectric effect Pair production ]
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1. Photoelectric effect (1)
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2. Compton Effect (o)

3. Pair Production (k)

4. Photo-disintegration
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