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The International Co-60 Gamma Ray Dosimetry Intercomparisons at NIRS
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The National Institute of Radiological Sciences (NIRS) is a medical standard desimetry center in
Japan accredited by the Japan Radiological Society for the purpose of the standardization of dose
estimation in radiotherapy. It is equipped with a secondary standard deosimeter (Called JARP sab-
standard dosimeter) that has been calibrated at a national standard against ®°Co-gamma rays. In order to
confirm reliability of a JARP sub-standard dosimeter, the international **Co-gamma ray dosimetry in-
tercomparisons at NIRS have been made between NIRS and the institutes of the other countries. During
the years 1976-1983, four intercomparisons were made. The excellent agreement was obtained for each
intercomparison. This paper describes the results of those intercomparisons and discusses the im-

plication of the findings.
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Fig. 1 Schema for the %°Co-gamma ray dosimetry intercomparisons participants
and their traceablities to the national and international standard dose labora-

tories.

Table 1 The title of intercomparisons, the kind of dosimeters used by the participants and the measuring conditions

Source to In air
No. Title Date Participant Kind of dosimeter  dosimeter Fieldsize  Quantity or
distance in water
1 Neutron dosimetry  April 16, 1976 NIRS Ionization chamber 75em 10x10cm? Exposure Inair
intercomparison TAMVEC-MDAH Ionization chamber  75em 10x10cm? Exposure Inair
between Japan uw Ionization chamber ~ 75cm  10x10cm? Exposure Inair
and USA
2 Neutron and proton April 21,1980 NIRS Ionization chamber ~ 80cm 10x10cm?® Exposure Inair
dosimetry inter- SKI Ionization chamber ~ 80cm 10x10cm? Exposure Inair
comparison hetween MGH Tonization chamber 80cm 10x10cm? Exposure Inair
Japan and USA
3 International February 1981 NIRS Ionization chamber  6lcm 14x Tem? Absorbed Inwater
Fricke dosimeter Fricke dose
intercomparison BIPM Ionization chamber Unknown Unknown Absorbed Inwater
Calorimeter dose
4 Photondosimetry  April 12—13,  NIRS Ionization chamber ~ 80cm 10x10cm? Exposure Inair
intercomparison 1983 CH Ionization chamber 80cm 10x10cm? [Exposure Inair
between Japan
and UK
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Table 2 The ionization chambers used by the participants and the results of intercomparison No. 1

Ionization chamber

Participant Type Shape e Cac Exposure Ratio
NIRS JAPM, No. 2 Cylindrical 0.6ml Air 36.84 R 1.000
TAMVEC- T72TG (IC-18) Cylindrical 0.1ml Air 37.01R
MDAH 57TG Sperical 1 ml Air 36.84 R
63MG Sperical 2 ml Air 37.28R
57TE(IC-17) Sherical 1 ml TE 36.77R
Mean
36.89+0.34 R 1.001
uw IC-17 Sherical 1 ml Air 37.18R 1.009

Table 3. The ionization chambers used by the participants and the results of intercomparison No. 2

ke Tonization chamber .
Participant Type Shape Volume = Exposure Ratio
NIRS JAPM, No. 2 Cylindrical 0.6 ml Air 86.69R
JAPM, No. 4 Cylindrical 0.6 ml Air 86.85R
Mean
86.77+0.11R 1.000
SKI IC-17 Sherical 1 ml TE 87.15R
IC-18 Cylindrical 0.1 ml TE 86.15R
T-2 Cylindrical 0.55ml TE 86.69 R
Mean
86.7620.53 R 1.000
MGH IC-18 Cylindrical 0.1 ml Air 86.65 R
1C-18 Cylindrical 0.1 ml TE 86.65 R
Mean
86.650.00 R 0.999
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Table 4 The ionization chambers used by the participants and the results of intercomparison No. 4

Participant Ionization chamber Exposure Reti
Type Shape Volume Gas R 2
NIRS JARP, No. 2 Cylindrical 0.6ml Air 58.88R
) JARP, No. 4 Cylindrical 0.6ml Air 58.78 R
T Mean
< 58.83x0.07 R 1.000
CH Farmer Cylindrical 0.6ml Air 58.98 R 1.003
NIRS JARP, No. 2 Cylindrical 0.6ml Air b8.88R
§ JARP, No. 4 Cylindrical 0.6ml Air 58.70 R
= Mearn
q:p“ 58.79+0.13 R 1.000
CH Farmer Cylindrical 0.6ml Air 58.38 . 1.002
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Table 5 The result of Fricke dosimeter intercom-

parison
BIPM NIRS Ratio
(Irrad. dose) (Est. dose) (NIRS/BIPM)
30.0 Gy 29.9 Gy 0.997
29.9 Gy 30.2Gy 1.007
49.9 Gy 49.8 Gy 0.998
49.9 Gy 50.2 Gy 1.006
70.0 Gy 70.1 Gy 1.001
69.9 Gy 69.8 Gy 0.999
Mean
1.001+0.004
¢ " ~
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Table 6 The results of comparison of the Fricke
dosimeter and JAPM sub-standard dosimeter
(chamber No. 4)

Date Fricke  JAPM, No. 4 (Fric::f?;PM)
Feb 13 27.1x0.14 Gy 27.18 Gy 0.997
Feb14  28.8+0.22Gy  28.79Gy 1.000
Feb16  28.8+40.06Gy  28.78Gy 1.001

Mean
0.999:£0.06
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Table 7 Uncertainties in determination of exposure
from a calibrated ionization chamber

Source Uncertainty
1. Calibration factor, N,
and themperature-pressure
correction factor, &, 2.0%
2. Random uncertainty 0.2%
Over-all 2.0%

Table 8 Uncertainties in determination of absorbed
dose in water from a JAPM sub-standard dosi-

meter
Source Uncertainty
1. Calibration factor, N,
and temperature-pressure
correction factor, k, 2.0%
2. Rad conversion factor, C; 1.1%
3. Random uncertainty 0.2%
Over-all 2.3%

Table 9 Uncertainties in determination of absorbed
dose in water from a Fricke dosimeter

1,020 T
o LOOL
=
£
= 1.000
£ o090
0,930 1 '
TAHVEC- T
HOAH

Source Uncertainty
1. Measurement of absorbance, A 0.5%
2. G-value 1.3%
3. Molar extinction coefficient, g, 0.5%
4. Determination of Dy from Dp 0.2%
5. Irradiation vessel correction
factor, kyr 0.2%
6. Random uncertainty 0.6%
Over-all 1.6%
T I ]
| | | |
SKI MEH BIPH CH
PARTICIPANT

Fig. 2 Summary of the results of the °Co-gamma ray dosimetry
intercomparisons. The deta are normalized to NIRS values.
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