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Absorbed Dose Conversion Factor for JAPM Dosimeter
Exposed to High Energy Electrons in Water

Kazuo Hoshino, Tetsuo Inada, Katsuhiro Kawashima,

Takeshi Hiraoka and Hideo Matsuzawa

National Institute of Radiological Sciences, Chiba, Japan

Research Code No.: 203
Key Words: Rad|R conversion factor, JAPM dosimeter, High energ y electrons

Absorbed dose conversion factors, Cg, for JAPM dosimeter were experimentally determined at
depths of 1.5¢em, 2 cm and 4 cm in water for electron beams generated by a betatron with initial
energies between about 15 MeV and 30 MeV. For the determination of the absorbed dose in water,
Fricke dosimeter was used on the assumption of a constant G-value of 15.7 ferric ions per 100 eV over
electron energies of interest. The deviation between experimental results for Cr and the values re-
commended by ICRU did not exceed 3%. Although it appears that the deviation may be more
significant with increasing the initial electron energy, a detailed discussion will be described in future.
Further, it was found that the relation between Cg and the most probable energy, (Ep)a, of electrons at
depth, d, in water may be expressed by Ce=W/e.A.Sy . using unrestricted collision mass stopping

power ratio, S, ., for water and air.
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Fig. 1 Schematic diagram showing the arrangement of apparatus

Dy rRRET L OHBIC b £F < ERERAR L.
COERTIL, 7Y » B EHBEOSRE NS
W L RER L, BIhoBES e I
¥ L0 = 2 A OME - BBV TRT
kUi

2. KBS

BEA~—4 b e R (2N BMH—315H)
a5 6&%%4}15%%4@??%]‘\}: "%‘-?ﬁa)—'ﬁﬁ‘?)b
FeBXUOCHFHLE AF+ 2V v 73240 %

Table 1. Classification of electron beams
used for experiment

NEE%%&%I* Scattering foil Cg‘é‘%?;*
15 0.1 mmPb-+0.5 mmAl 13.2
20 0.3 mmPb-+-0.5 mmAl 18.8
25 0.5 mmPhb-+0.5 mmAl 23.7
30 0.5 mmPb-+-0.5 mmAl 27.7

* electron energy indicated by MeV-meter reading
** most probable energy of electrons at the surface
of water phantom®
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DISPLACEMENT CORRECTION

Fig. 2 Arrangement of (A) Fricke dosimeter and
(B) JAPM dosimeter, at depth, d, in water ph-
antom
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Table 2. Values for Cg in rad/R for JAPM dosimeter exposed to electron beams in water

Initial electron energy Ia;:alit; iln (E)d* Ce Repetition of
Nominal energy (Epdo fen) (MeV) (rad/R) experiment
(MeV) (MeV) o !
1.5 10.6 0.848+0.008%* §
15 13.2 2.0 9.6 0.86520.002 =
4.0 5.9 0.90240.005 3
1.6 15.6 0.83440.004 5
20 18.8 2.0 14.6 0.8470.002 5
4.0 11.8 0.86210.008 3
1.5 21.0 0.82340.002 3
25 23.7 2.0 20.0 0.838+0.005 5
4.0 16.5 0.854+0.004 3
1.5 23.6 0.81940.004 3
30 27.7 2.0 22.5 0.836+0.003 5
4.0 19.0 0.845740.006 3
* most probable energy of electrons at depth, d, in water®®
#*  standard deviation, ¢
0.90 0 0.95
\\ at dcm depth \
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Fig. 4. Comparison of Cg for JAPM dosimeter,
0.90 plotted against (E,)4, at the point of interest
at 1,5cm depth . o
3 in wates. §: the present work; Full curve:
o, computed from equation (4) using unrestricted
0,85 — SO ; s
- collision mass stopping power ratio, s, ., for
=0 . a1
<=2 —3- water and air
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Fig. 3 Comparison of Cg for air-filled ionization

chamger, plotted against initial electron energy,
at depth of 1.5cm, 2cm and 4cm in water. Solid
curve: the present work, plotted against (E,),
Dashed curve: ICRU Report 217 Dotted curve:
HPA Report No. 4%
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