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Determination of Beam Quality Correction Factors
for the PTW-Markus Chamber for Electron Beam Qualities
Rs=1.0 and 1.4 g/cm?
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The Markus ionization chamber® is a small plane parallel ionization chamber widely used in clinical electron
beam dosimetry. Plane parallel chambers were recommended for low energy electron dosimetry with the beam
quality at R<4.0 g/cm® (E~10 MeV) according to TRS-398 protocol. However, the quality correction factors
(ky.q) Of the Markus chamber was not presented in TRS-398 protocol for electron beam quality at As<2.0

g/em’ (E=4 MeV). In this study, the k,,

factors of the Markus chambers (PTW-34045) for beam qualities

at Rx=1.0, 1.4, 2.0, 2.5, 3.0, and 5.0 g/cm® were determined by Monte Carlo calculations (DOSRZnrc/EGSnrc)

and the dosimetric formalism of quality correction factor. The derived &

0.0, Values were evaluated using the

produced data based on TRS-398 and TG-51 protocols and known values for the Markus chamber.
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Table 1. Composition and physical characteristics of PTW-Markus chamber (Model M34045).

Densit Thickness
Components Materials 3}7 )
(g/cm’) mm mg/cm
Waterproof cap PMMA 1.19 0.87 104
Air gap Air 0.0012 0.40 0.048
Outer electrode Polyethylene 1.06 0.03 3.18
Air cavity Air 0.0012 1.00 0.12
Inner electrode Polyethylene 1.06 0.03 0.048
Chamber body PMMA 1.19 12.54 1,492
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Table 2. Monte Carlo calculated dose values for the Markus ionization chamber (PTW-M34045) to calculate electron beam

quality correction factors.

Electron energy (MeV) D, (Gy/fluence) u (%) D.ir (Gy/fluence) u (%) Duw/ Dair e (%)
2.0 4.8108x10 " 0.4 4.3360x10 " 05 1.1095 0.6
25 4.7168x10 " 0.4 4.2600x10 "% 05 1.1072 0.6
3.0 4.6817x10° " 04 4.1830x10° " 05 1.1192 0.6
35 4.5670x10 1 04 4.1360x10 " 05 1.1042 0.6
40 4.4660x10 " 04 4.0680x10 " 05 1.0978 0.6
6.0 4.1730x10 " 0.4 3.7640x10 " 05 1.1087 0.6
12.0 3.6550x10 " 0.4 3.4430x10 " 05 1.0616 0.6
Co-60 4.1240x10 0.3 3.4750x10 14 1.1868 14
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Fig. 1. Monte Carlo calculated quality correction factors for
electron beams with mean energies between 2 and 12 MeV.
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Fig. 2. Determined quality correction factors for Markus type
ionization chamber for electron beams with beam qualities
R5o=1.0~5.0 g/cm”.

Table 3. Determined &, for Markus chamber for electron beam qualities Rso<2 g/cm”.

Beam quality, Rsy (g/cm’)

1.0 14

Monte Carlo calculation (Eq. 10), k3%,
Dosimetric formalism (Eq. 5)
Extrapolation from TRS-398 (Eq. 6)
Extrapolation from TG-51 (Eq. 8)
IBA-PPC-05 (Eq. 9 & Ref. 16)

0.934
0933 / —0.1%
0932 / —02%
0945 / 1.2%
0951 / 1.8%

0.938
0939 / 0.1%*
0939 / 0.1%
0948 / 1.1%
0.960 / 2.3%

*percentage difference: 100%(k, o, — k%)/ k4%,
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