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1) This project is in collaboration with IBA Dosimetry
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Correction for temperature,

Response of the pressure, ion recombination
ionization chamber and polarity
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Applications : Simulates the passage of radiation through

matter

> High Energy Physics (LHC)

> Space and Radiation Science

> Medical imaging devices

> Imaging reconstruction algorithms

> Dose calculation in radiation therapy
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Determination of kQ factors for
known ionization chambers
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> Within error bars, the kQ factor has a

value around 1
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This sensitivity can depend on :

Relative deviation (%) of the fQ factor compared to Geant4 11.0 (Houyoux)

o ¢ ® The ionization chamber
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How does the geometry of an IC
impact the value of the k, ?
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In an engineering point of view, two
ionization chambers of the same
model cannot be identical

Dimension can vary up to ~ 10 %

Does it impact the value of the kQ factor ?
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Assumption : “An ionization chamber is a cylindrical air cavity

surrounded by as single layer of material called the body”

Parameter Initial dimension — T
1) Height of the air cavity 2 mm
2) Radius of the air cavity 8 mm
3) Lateral thickness of the body 10 mm
4) Size of the entrance window 1 mm
5) Size of the exit window 10 mm
6) Composition of the body PEEK
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» We used a simplified geometry (only 2 pieces, no electrodes, ..)

» The parameters were modified 1 at the time.

Cross section PPC-40

» Only small variations (max. 10 %) were applied.

» Photon simulations ongoing to determine the full kQ factor.
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1. We recovered kQ,Qo in protons for known ionization chambers using Gate as Monte Carlo simulation tool.
> The kQ,Qo factor can be different than 1 at high proton energies
> The reading of the dose value on an ionization chamber must be corrected when using them for proton

therapy

2. We studied how small geometrical variation could affect the kQ,Qo factor.

> No significant deviations observed so far

> The model should be complexified for accurate comparison

»  Photon calculations ongoing
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