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Results assignment 04: electron parallel beam

monoenergetic electron beam: E =20 MeV
source to phantom (HZO) surface distance: 100 cm

field size: 10 x10 cm?®

20 MeV FElectrons in Water 10x10cm2
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Electron beam: dependence on field size

monoenergetic beam (homogenous) E =20MeV fields: 4x4, 10x10 and 20x20 cm®

source to phantom (H O) distance: 100 cm divergent beam ,
Field Dependence of the Depth Dose Curves
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P Field sizes: 4x4 cm
R depends more strongly on field size 10x10 cm?
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=> RlD is a better parameter to determine the beam energy

Saturation effect due to limited range of e (= 10 cm)



Electron beam: dependence on source to phantom surface distance

Percentage Depth Dose (%)
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1/r* not a good approximation in air!



X-Rav Tubes

Focusing Tungsten
Device T
. arget
Filament
-

Cathode

Anode

Coppar rod lor
heal dissapation

Glass envelope

Primary Beam § %% X Rays

Filaments/

Glass | rt
Horn  focal Spots L

Stator Cord

Port

Expansion
Bellow

Stator

Target
Cathode End (<)

Anode End (+)

Highlights of GTS Products
Trunnion Area

Rotating Anode

X-Rays

Filaments / Focal Spots




General Electric XP-2-4.5 Tube (ca. 1930)




Collimated Low
Energy Therapy Tube

(ca 1930)

Machlett FDX 1-2
Rotating Anode Tube
(ca 1960)




EGS-Ray: simulation of an X-ray tube

Anode tension: 125 kV
with and without
3 mm Al filter

Mean energy of
photon spectra before
and after collimator
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EGS-Ray: simulation of an X-ray tube

Anode tension: 125 kV

Achze: z Koordinate: 2 b axirna: 2082
1.01
] 6x10%histories
0.8 1
0.6 1
0.4
0.2 1
i
0 01 02 03 04 05 06 07 08 09 =
0.2
0 01 02 03 04 05 06 07 08 09
0.21
0 01 02 03 04 05 06 07 08 09 . | 2em

3 mm Al filter

Bremsstrahlung photons

Laamks

T
s PR
ot

ol

s

T

1.
B
-.

et U T 0 X R
et o, |

-
L

i

R

ra




Geant 4.6 x-ray tube simulation

mono energetic electrons
impinging on a tungsten target

" viewer-0 (OpenGLImmediateX)

low energy extension

scoring plane

3 mm Aluminum filter

electrons




Geant 4.6 X-ray spectra

100 kV mono energetic electrons impigning on a W target
low energy extension 10’ primaries Range cut=1 pm (1.64 keV) in W
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Geant 4.6 X-ray spectra

125 kV mono energetic electrons impigning on a W target
low energy extension 10’ primaries  Range cut = 1 pm (1.64 keV)in W
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Geant 4.6 X-ray spectra for various electron energies

mono energetic electrons impigning on a W target
low energy extension 10" primaries  Range cut =1 um (1.64 keV) in W
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Assignment 05: X-Ray Production

X Rays:

Simulate: a conventional X-ray tube with and without 3mm Al filter for:
100 kV
and 125 kV

Analysis: Determine the mean energies of the unfiltered and filtered spectra
Determine the shape of the spectrum numerically from
the energy histogram. This will be needed for the next assignment

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