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Intercomparison of High Energy Radiation Dosimetry in Japan

I. Preliminary Intercomparison of High Energy Electron Dosimetry
by
Akihiro Shiragai, Shigetoshi Antoku,* Kazuo Hoshino, Yoshio Kato

and Tadashi Hashizume

Division of Physics, National Institute of Radiological Sciences, Chiba-Shi

Research Code No.: 203

Key Words:  Intercomparison High energy electron Electron dosimetry

An intercomparison of high energy clectron dosimetry was attempted, in carly 1972, by using mailed
LiF-TLD. LiF-TLDs prepared in National Institute of Radiological Sciences (NIRS) and Hiroshima
University (HU) were mailed and withdrawn together by NIRS. Institutions of 10 in Japan were
randomly selected in this preliminary intercomparison. The institutions that showed absorbed dose
were only three, and in the other institutions the irradiated doses were shown in terms of “exposure”.

Therefore the irradiated doses were calculated by using the values of absorbed dose conversion factor
Ce in ICRU Report 21. The water or water-equivalent phantoms were used in the five institutions
and in the other institutions lucite phantom used. The ahsorbed doses of water in lucite phantom were
calculated approximately by deducing a conversion equation of Ck for water in water into that for water
in lucite. The standard deviation of TLD measurements for each institution was less than or about
£ 2%, except for a few institutions. The dose estimations in NIRS and HU agreed nearly within the
crror in intercomparison by using mailed LiF-TLD. The absorbed doses in two institutions were very
small to be about 80 and 409, of those in NIRS and HU.

As to the intercomparison among the three institutions that showed the absorbed doses, the standard

deviation of the absorbed doses was about 429, with agreement of the estimations in NIRS and HU.
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*Department of Radiation Biology, Research Institute for Nuclear Medicine and Biology, Hiroshima Uni-
versity, Hiroshima-Shi
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Table 1. Intercomparison of absorbed dose for Co-60 gamma-ray between NIRS and HU.
(a) by NIRS
No. 1 No. 2 No. 3
A B B/A A B B/A A B B/A
I 4104 4168 1.02 4077 4039 0.99 4040 4022 1.00
Fricke 1 4104 4168 1.02 4077 4098 1.01 4040 3989 0.99
] 4370 4231427 0.97 4390 4275126 0.97 4296 4256£53 0.99
e I 243 242+ 4 1.00 239 239+ 3 1.00 237 237+ 4 1.00
TlL]I; I 243 24584+ 3 1.00 239 239+ 3 1.00 237 238% 3 1.00
Il 272 265+ 3 0.97 272 264+ 4 0.97 269 261k 3 0.97
I 243 240%14 0.99 239 24013 1.00 237 242+11 1.02
: . 1.09 1.13 = o 1.07
gll:s(;m I 243 26611 (0.98) 239 27011 (1.02) 237 253413 (0.99)
. " 1.05 1.03 1.00
I 272 28615 (0.98) 272 28012 0.97) 269 26915 (0.95)
(b) by HU
No. 1 No. 2 No. 3 No. 4
A B/A | A B B/A | A B B/A | A B B/A
I | 1200 | 1200420 | 1.00 | 1200 1200 1.00 | 1200 | 1190:£10 | 0.99 | 1200 | 121015 | 1.01
Fricke* | 1 | 1200 | 118020 | 0.98 | 1200 | 1190% 5 | 0.99 | 1200 | 1190:£20 | 0.99 | 1200 | 1190=£15 | 0.99
I | 1144 | 1210420 | 1.06 | 1140 | 1210410 | 1.06 | 1136 | 1170210 | 1.03 | 1133 | 1180=£15 | 1.04
%D | m| 45| 336 3|0.97 | 344| 340 2| 0.99 | 342 | 238 20.99 | 341 | 343 4 | 1.01
A: Irradiated dose (rad).
B: Estimated dose (rad).
1: Estimated immediately after irradiation by NIRS (or HU).
I: Both of irradiation before and estimation after mailing were performed by NIRS (or HU).
Il: Irradiated by NIRS (or HU) and estimated by HU (or NIRS).
*

Modified Fricke (see text).
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Table 2. Intercomparison of high energy electron dosimetry by using mailed LiF-TLD, in 1972,

Tstimaied dose
Institution | Dosimeter CE;:PI::{::::; Phantom ]%;;;%Y D“g’:h- Cy ]j.rradiai:ed dose
NIRS HU
NIRS Farmer yes water 15 1.5 0.851 1.00 1.01
HU JAPM yes water 20 2.5 0.841 1.00 1.00
A Radocon no water 18 1.5 0.838 1.02 0.97
B Tonex yes MixDP 10 2 0.893 0.99 0.99
C Radocon no MixD 10 1.1 0.879 1.04 1.09
D Duplex yes Lucite 10 1.4 0.883 [0.38(0.89)|0.40€0.87)
E Radocon yes Lucite 10 2 0.894 10.88(0.91)(0.81(0.94)
F Siemens yes Lucite 9 1 0.885 1.03 1.05
G Radocon no Lucite 8 1.3 0.899 1.04 1.07
H Tonex no Lucite 7 1 0.902 0.95 0.94

The figures in parentheses are the values obtained by a repeated intercornparison..
Cg values were after ICRU Report 21 ar calculated according to Appendix.
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Table 3. Intercomparison of absorbed dose for
high energy electron by using mailed
LiF-TLD, in 1972.

Estimation™
Institution Ce S

NIRS HU

NIRS 0.854 1.004 1.014

HU 0.834 1.021 1.009

B 0.94 0.973 0.977

* (Estimaten dose/Trradiated dose)/(Average of
(Estimated dose/Irradiated dose)). Energy,
phantom and depth are shown in Table 2.
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