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Table 1. Characteristics of various electron beams.

HAE, MY, A8, HS2, NHE, ATY, 0YS, FHN, HEY, LT DoIUX BAY EFEZHY 6@

Energy Urax(mm) Rso(mm) Rp(mm) E«MeV) Epo(MeV) E.(MeV)
6 MeV 12 23.47 29.83 5.47 6.29 3.26
9 MeV 20 3529 43.88 822 9.02 447
12 MeV 25 47.22 56.69 11.00 11.52 6.15
15 MeV 25 60.39 74.33 14.07 1495 9.34
18 MeV 20 70.91 85.35 16.52 17.10 12.65
Table 2. Absorbed dose intercomparison for IAEA and TG 21 Protocol.
Energy o M, e B P Diaea
Nas M- Py, (L/0)ziy (S/0) med P Dren
6 MeV 1.004 1.004 0.99 0.996 1.008 1.007
9 MeV 1.004 0.998 0.995 0.996 1.008 1.002
12 MeV 1.004 0.999 0.998 0.996 1.008 1.005
15 MeV 1.004 0.997 0.99% 1.000 1.008 1.005
18 MeV 1.004 0.997 0.997 1.000 1.008 1.009
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Table 3. Absorbed dose intercomparison for Markus and TG 39 protocol.

Energy N, ‘ M, _S w.air__ D itariess
Nizs M- Py, (L/o)air Drey
6 MeV 0.996 0.998 0.998 0.992
9 MeV 0.996 0.998 1.000 0.995
12 MeV 0.996 1.004 1.000 1.001
15 MeV 0.996 1.006 0.999 1.003
18 MeV 0.996 1.010 0.999 1.008
Table 4. Absorbed dose intercomparison for four different protocols normalized IAEA protocol.
Protocol 6 MeV 9 MeV 12 MeV 15 MeV 18 MeV
IAEA 1.000 1.000 1.000 1.000 1.000
TG 21 0.993 0.998 0.995 0.995 0.991
MARCUS 0.997 0.994 0.995 0.998 0.992
TG 39 1.005 0.999 0.994 0.995 0.984
Average 0,999 0.005 0.998+0.003 0.996=0.003 0.997+0.002 0.992+0.007
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Any detector inserted into a phantom should have such a geometry that it caused as small as
possible perturbation of the electron fluence. Plane parallel chambers meet this requirement
better than other chambers of configurations. IAEA protocol recommends the use of plane
parallel chambers for this reason. However, the cylindrical chambers are widely used for
convenient. The purpose of this study is to evaluate the absorbed dose due to the differences
of four different dosimetry protocols such as IAEA protocol using cylindrical chamber, TG 21
protocol using cylindrical chamber, Markus protocol using plane parallel chamber, and TG 39
report for the calibration of plane parallel chamber in electron beams. Depth-ionization
measurements for the electron beams of nominal energy 6, 9, 12, 15, and 18 MeV from
Siemens accelerator with a 10x10 cm?® field size were made using a radiation field analyser
with 0.125 cc ion chamber. Dosimetric measurements by IAEA and TG 21 protocol were made
with a farmer type ionization chamber in solid water for each electron energy, respectively.
Dosimetric measurements by Markus protocol were made with a plane parallel ionization
chamber in solid water for each electron energy, respectively. The cavity-gas calibration
factor for the plane parallel chamber was obtained with the use of 18 MeV electron beam as
guided by TG 39 report. Dosimetric measurements by TG 39 were performed with a plane
parallel ionization chamber in solid water for each electron energy, respectively. For all the
energies and protocols, measurements were made along the central axis of the distance of 100
cm (SSD = 100 cm) with 10x10 cm’ field size at the depth of dmax for each electron beam,
respectively. In the case of 18 MeV, the discrepancy of 0.9 % between IAEA and TG 21 was
found and the two protocols were agreed within 0.7 % for other energies. In the case of 18
MeV and 6 MeV, the discrepancies of = 0.8 % between Markus and TG 39 was found,
respectively and the two protocols were agreed within 0.5 % for other energies. Since the
discrepancy of 1.6 % betweem cylindrical and plane parallel chamber was found for 18 MeV, it
is suggested to get the calibration factor using other method as guided by TG 39.

Key Words : IAEA, AAPM TG 21, Markus, AAPM TG 39 protocol. plane parallel
chamber, cylindrical chamber
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