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Properties of ionising radiation
* Isinvisible, cannot be felt, heard — human senses cannot detect it.

* Biological effect happens some time after irradiation — response is not
immediate

* Creates ions — electrical charges that can be counted
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Dosimetry: a descriptive analysis
There are two distinct aspects of dosimetry -
Description of a radiation beam -

Description of the amount of energy deposited in a medium. °
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A beam emitted from a source consists of a large number of photonsor
electrons, usually with a range of energies.
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One way to describe a beam is to specify the number of photons that
would cross an area.
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imaginary sphere of diametric cross-Number of particles N which enter an
sectional area A divided by the area.

T O=N/A
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Properties:
Describes any type of radiation. H
Describes a beam, not its effects. B
Uses: B

Calculate absorption coefficients, half-value layer. H
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Fluence is 4 photons/cm® e

(59 ) Energy fluence ®
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Definition: The sum of energies of particles which enter a sphere of
diametric cross-sectional area A divided by the area.
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hv and ® are energy and fluence of particle B
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Describes the total energy of a beam

area:1cm ™2 Q
1mev W — (1><1)+(1x0.5)1+(1><1)+(1><2) _ 45
0.5mev > Mev. cm™?2
1mev >
2mev Energy fluence is 4.5 MeV/cm*® e
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N 10%°

A 1500

= 0.6 X 10" cm™2

W=D xhv=0.6x101"*x2=72x10* mev. cm ™2
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6 MV x ray spectrum from Elekta linac
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Relative # of x rays per unit area
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Use of fluence and energy fluence to describe radiation beams
Fluence and energy fluence describe radiation directly

However, these quantities are extremely difficult to measure with
conventional instruments.

Need something else to measure radiation!
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Second method to describe a radiation beam
Use an indirect method to describe a radiation beam

When interacting with matter, radiation sets in motion secondary
electrons, which gives rise to ionization =

more electrons and ions.
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Counting these ionizations can be related to the energy deposited in
any medium —the radiation dose
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We’'re using the effects of energy fluence in a medium to characterize
a beam, rather than measuring energy fluence directly




