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Introduction

 Monte Carlo model of 6MV photon
beam

« Applications of the “virtual linac”

 Example: Derivation of Head Scatter
factors
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Applications of linac model
-

 Determination of energy spectrum
and energy fluence distributions —

to verify beam characteristics and for
treatment planning system optimisation
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The photon beam produced by the linear accelerator
IS Inhomogeneous both in energy and intensity

Isocentre plane fluence in the 4.5 MeV to 4.75 MeV
energy interval; 30 x 30 cm open field

The

Q

— 50

variation is SE

I = D

symmetric 55

for open O 5

i =
fields 5

AB axis
(cm)

GT axis (cm)




The energy fluence is invariant to within 0.5 %




Applications of linac model
-

e Calculation of off-axis ratios for asymmetric
fields

e Calculation of head scatter factors for
symmetric and asymmetric fields
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Head Scatter
-]

H(x,y) = D(x,y) / D(10,10)

The head scatter factor is defined as the ratio
of the absorbed dose Iin water, measured In
alr, at the isocentre for a field to that
measured for the reference field (10x10 cm?)

Head scatter factors are one of the basic
guantities needed to calculate monitor unit (MU)
settings for linear accelerator radiation fields.
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MCNP tally geometry model
-

i
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Field sizes and off-axis positions
[

Symmetric fields Asymmetric fields
Field size (cm2) Field size (cm2)
1x 1 x-asym (cm)|[y-asym (cm)| 5x 5 10x 10 | 15x 15
5% 2 25 0
2.5 0
3x 3 = 5
4 X 4 5 0
SX S 7.5 0
6X 6 7.5 0
8x 8 0 7.5
10 x 10 -2.5 7.5
15 x 15 2-55 ;2
20 x 20 z 7
30 x 30 75 75
40 x 40 75 75
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Asymmetric field configuration
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Calculation of dose at field centre
]

Absorbed dose per source

particle (pGy)

Absorbed dose as function of distance along beam
profile for 15x15cm symmetric field
1.230E-04
1.225E-04 - ey N A e
oo ~APORA A A AR
APPSO W/ NG TH R A 7505~ \ W
, N 3%
1.210E-04 N A \
1.205E-04 - 17
1.200E-04 -
1.195E-04 -
1.190E-04 -
1.185E-04 > ¥
1.180E-04 ‘ ‘ ‘ ‘
7.5 2.5 0 2.5 5 7.5
Radial distance from CAX (cm)

Portsmouth Hospitals m

NHS Trust



Variation of Sc with field size — Symmetric fields
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Variation of Sc with field asymmetry
e

Sc

Sc for asymmetric fields (normalised to 10x10 symmetric field)
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Variation of Sc’ with field asymmetry
e

Sc' for asymmetric fields (normalised to symmetric field)
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Future work
]

 Modelling 10MV photon beam
e Electron contamination in photon fields
* Applications in small field dosimetry

Modelling of MicroSelectron brachytherapy
source
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