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Conversion factors from roentgens to rads for Ionex, JAPM substandard and Radocon 555 dosimeters

for high energy Z{-rays and electrons were experimentally determined using a Fricke dosimeter.

The conversion factors obtained for C'o-60 y-rays and high energy X-rays agreed within one percent
with the values cited in “A Practical Code for Dosimetry of 2 to 35 MV X-rays and Cobalt-60 gamma-

ray beams in Radiotherapy in Japan®, which were calculated by Greene and Massey.

The values for high energy electrons were slightly lower than those described in ICRU Report 21,

but the differences were well within variation of experimental errors. The factors by depth in water
also agreed with those in the ICRU Report for 20 and 30 MeV electrons, assuming that the effective center

of the chamber located one half of the cavity radius in front of the center of the cavity.
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Table 1 Conversion factor (C;) of an Ionex 0.6cm? chamber for high energy X-rays

Energy i Guvalue Depth C2
(MV) ]' (cm) ll Present study Greene and Mfassey”ipms;rl;tdﬂ‘:&?;; (z;:':ene
" Co60 yrays | 15.5 3.0 [ 0.95%0.00 0.95 | 1.00
i 10 15.6 1.0 0.920.02 0.93 0.99
15 g 15.7 2.0 0.9240.02 0.92 1.00
20 15.7 3.0 0.91%0.02 0.90 1.01
25 15.7 4.0 0.90£0.00 0.90 1.00
30 15.7 4.0 0.90£0.02 0.39 1.01
% | 158 4.0 0.89£0.01 0.38 1,01
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Table 2 Conversion factor (C;) of JAPM substandard
dosimeter and Radocon 555, 100 MA chamber for
high energy X-rays

Energy &

(MV) JAPM | Radocon
Co-60 ~-rays 0.95 0.95 -
10 0.92 0.93
20 1 0.90 0.90
30 0.89 0.91
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Table 4 Conversion factor(Cg) of JAPM substandard
dosimeter, Ionex (.2 ¢cm® chamber and Radocon
a"') :—100 MA chamber for hugh emergg.Ir electrons

| E CI
| (131“51; 1 Rad
a onex adocon
[ [ ‘ 02 cm® | 100 Ma |
| Co-60 7-rays 0.95% E 0.95¥% 0.95% .[
‘i 10 0.87 | 0.90 0.89 ‘
20 0.85 | 0.8 | 0.8t |
30 0.82 | 0.84 0.80 |
* 02
bt
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BITH Ce #RDDHZLHATED. L LEBHER
DELYFRLOMENC X > TERFER O RIS
HOT—FM Ce B Z LR TE .

#1 Bk, 20MeV B oW T,
0.6em* WM (R 6m) OFERFLE LT,
HBFMRS, R I D 1.5mdks LU 2.0mn A%
fil& Licpiie >R S 1 C R USRS %
Wi Lteb D Th s, #AEHPhL2 BRI 1.5
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Table 3 Conversion factor (Cg) of an Ionex 0.6 cm?® chamber for high energy electrons

Energy Sl Depth ! C«
(MeV) (em) | Present study | ICRU Report?i® |P“’5‘“‘R:;‘j;i{fm“ U.

| "Co-60 y-rays 15.5 3.0 T 0.950.01%F | 0.95% 1.00

| 10 15.7 1.8 0.87+0.03 0.893 0.93

| 15 15.7 2.0 | 0.8530.01 0.858 0.99

; 20 15.7 3.0 | 0.84%0.02 0.848 0.99

[ 2% 15.7 3.0 | 0.82£0.01 0.830 0.99

| 30 15.7 3.0 0.8140.01 0.816 0.99

* C2



686—(31)

T T T T T

20 MeV ELECTRON
1.00 |- ] i

0.98
0.96
0.94r !
0.92 ;! g

0.80} /. -

Ce (rad/R)

088

0.86

0.84

o

1]

o
T

(NS a&%‘k

1
4 € 8 o
DEPTH IN WATER {cm)

Fig. 1 Conversin factor(Cy) of 20 MeV electrons
by the postulated effective center location of
chamber plotted against depth in water
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Fig. 2 Depth ionization curves of high energy
electrons measured with Ionex 0.6 em® chamber
Effective center: 1.5mm in front of the center
of the cavity
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Fig. 3 Depth dose curves of high energy electrons
measured with Fricke dosimeter
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Fig. 4 Comparison of conversion factors (Cg) by
ICRU Report 21 and in the present study
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