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Results assignment 06: X-Ray Properties
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Results assignment 06: X-Ray Properties

125 kV divergent beam
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E_ =30 keV (not very sensitive technique)
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Results assignment 06: X-Ray Properties

100 kV after 3 mm aluminum filter
measured in a “virtual” 1onization chamber
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accelerator head

accelerator head and gantry

electron gun

o . Typischer Strahlerkopf eines modernen medizinischen
Elektronen-Linearbeschleunigers. (M: Slalom-Magnete fiir die
Strahlumlenkung, D: Doppeldosismonitor, P: Primérkollimator,
A: Photonenausgleichskorper mit vorgeschaltetem Beamhardener
und Elektronenfinger, Folien: Ausgleichsfolien fiir Elektronen,
E: Entfernungsmesser, H: Halter fiir Tubusse und Filter,
X,Y: Kollimatorblenden, Lampe und Spiegel: Lichtvisier).




EGSRav: Simplified linear accelerator in vacuum or air

" Linac electron beam

" simplified model of an electron field
" in vacuum or air

' and a water phantom

Daten

D:\...\700icru.dat

Randomseed
1802 9373
Histories
1000000
Punktquelle
0. 0. -1.
Richtung

0. 0. 1.
Elektronen
Energie
10.511
Rechenraum
-10.1 -10.1 -2 10.1 10.1 110
Scoringraum

-10.1 -10.1 100 10.1 10.1 110
VoxelgroBe

0.2 0.2 0.2

Halbraum <« To have vacuum
AIR7()(){91;<U’( comment these lines
201

electron
source

Halbraum Water
H20700ICRU phantom

2 100 1 at SSD 100 cm
Presta

Histogramm
21
Histogramm
2 10
Histogramm
2 20
Histogramm
2 50
Histogramm
2 875
Histogramm
2 100
Histogramm
2 101
Histogramm
2 102
Histogramm
2 103
Histogramm
2 104
Histogramm
2 105
Histogramm
2 106

Histograms
along the beam

Histograms
in the water
phantom

electron
| source

----------------

____________________________________________________________________________

vacuum/air

H207F00ICRL
ECUT = 0.0 MV
PCUT = 0.0 MeW
Dichte =0 gfcem




EGSRay: Simplified linear accelerator with scattering foil

Linac electron beam

simplified model of anelectron field
" with scattering foil, air

' and water phantom

Daten
D:\...\700icru.dat
Randomseed
1802 9373
Histories
4000000
Punktquelle
00 -1
Richtung
001
Elektronen
Energie
10.511
Rechenraum
-30.1 -30.1 -2 30.1 30.1 110
Scoringraum

-30.1 -30.1 100 30.1 30.1 110
VoxelgroBe

0.2 0.2 0.2

Halbraum

AIR700ICRU

201

Halbraum Water
H20700ICRU  phantom

2 100 1 at SSD 100 cm

electron
source

rem

rem scattering foil definition

rem
Platte

TA700ICRU

2 0 0.0035
Presta
Histogramm
2 1
Histogramm
2 10
Histogramm
2 20
Histogramm
2 50
Histogramm
2 875
Histogramm
2 100
Histogramm
2 101
Histogramm
2 102
Histogramm
2 103
Histogramm
2 104
Histogramm
2 105
Histogramm
2 106

electron
source

scattering foil

air

Source to
$urface
Distance
(SSD)
1:00 cm




electron beam applicator




EGSRay: linear accelerator with scattering foil and electron applicator

Al

Linac electron beam
simplified model of a 10x10 cm” electron field

1

" with scattering foil, e- applicator, air electron
" and water phantom rem scattering foil definition f source
Daten ilit;gomu scattering foil R B e o i
D:\...\700icru.dat 2 0 0.0035 atz=0 st o .
Randomseed rem e- applicator definition ~ seeeemeemeeee -------------- ---------
1802 9373 Platte 5 :
Histories STEEL700ICRU electron applicator .............. .........
4000000 2 84 85 (Tubus) : :
Punktquelle ECUT
00 -1 1. i
Richtung Platte
001 STEEL700ICRU
Elektronen  ¢lectron 289  [ECSSESHEESSSSSESSSRSHSSSS s
Energie source ECUT
10511 L. $SD = 100 cm
Rechenraum Platte
-10.1 -10.1 -2 10.1 10.1 110 STEEL700ICRU
Scoringraum 2 904 95
-10.1 -10.1 100 10.1 10.1 110 ECUT
VoxelgroBe 1. electron applicator (Tubus)
0.2 0.2 0.2 Box 0 e Ll s i s s L
Halbraum AIR700ICRU
AIR700ICRU -4.75 -4.75 84 4.75 4.75 95
201 Presta
Halbraum Water Histogramm
H20700ICRU  phantom 2 1
2 100 1 at SSD 100 cm Histogramm

2 10

Histogramm

2 106 8



Assignment 07: Electron therapy machines

Electron beams E = 10 MeV :

1) Simulate: parallel electron beams in vacuum and in air impinging on a water phantom
at SSD = 100 cm

Analysis: study the electron energy spectra, profiles at several depths and depth dose curves.
Discuss the results.

2) Simulate: parallel electron beam in air with a scattering foil. Other conditions: same as before.

Analysis: study the electron profiles at several depths and depth dose curve.
Discuss the results.

3) Simulate: parallel electron beam in air with scattering foil and electron beam applicator
impinging on a water phantom at SSD = 100 cm.

Analysis: study the electron profiles at several depths and depth dose curve.
Discuss the results.

Scoring dimensions and voxel size adapted to each case. Enough statistics.



