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An ionization chamber is one of the most suitable devices to dose determinations for any types of ionizing
radiations. It is necessary, however, to correct for air density within the chamber due to difference of an am-
bient temperature and pressure from the standard conditions for them. There are few data about time con-
stants of temperature and pressure for an ionization chamber, while Lowry was pointed out of the influence for
a Farmer chamber in a special case.

We have been measured time constants of temperature and pressure for JAPM chamber using a miniature
thermister and a special pressure gauge which both can be expressed with digital quantity. Measurements of
temperature characteristics were made for four conditions as follows; (a) chamber with build up cap in air, (b)
chamber in air, (c) chamber in checking source, and (d) chamber in a Mix-DP phantom.

The results show that the times required to attain to room temperature within 0.3 clegrees of centigrade for
conditions (a) through (d), proviede that the initial temperature difference between the chamber and room is
supposed to be 3 degrees of centigrades, are 17, 9, 7 and b minutes, respectively. The pressure time constant is
less than 10 seconds. To determine the barometric pressure within the accuracy of 0.1 percent using Aneroid
barometer, only a precission type of the barometer is necessary.
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Fig. 1 Block diagram of the measurement for temperature time constant
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Fig. 2 Block diagram of the measurement for pressure time constant
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Fig. 3 Temperature characteristics in JAPM chamber as a function of elapsed time for two me-

asurement conditions
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Fig. 4 Temperature characteristics with four initial temperature differences
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Fig.5 Temperature characteristics for four different measurement conditions.

temperature difference are normalized to 20°C
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TEMPERATURE DIFFERENCE/DEGREE OF C.
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Fig. 6 Required time to atiained the equibrium room temperature within the percentage

Table 1 Values of required time to attained the equibrium room temperature within the percen-
tage for four measurement conditions

Temp. Chamber +B.C. in Air Chamber in Air Chamber in Source Chamber in Mix-DP
Difference 0.2% 0.1% 0.05% 0.2% 0.1% 0.05% 0.2% 0.1% 0.05% 0.2% 0.1% 0.05%
0.5 3.9 9.0 2.0 4.6 1.5 3.5 1.0 2.3
1.0 3.9 9.1 14.2 2.0 4.6 7.2 1.5 3.5 §.5 1.0 ! 3.6
1.5 6.9 12.1 17.2 3.5 6.1 8.8 2.7 4.7 6.7 1.7 3.0 4.3
2.0 9.1 14.2  19.4 4.6 7.2 9.9 3.5 5.6 7.6 2.3 3.6 4.9
225 10.7  15.9  21.0 5.4 8.1 10.7 4.2 6.2 1.2 A 4 4.0 5.3
3.0 12.1 17.2  22.4 6.1 8.8 11.4 4.7 6.7 1.8 3.0 4.3 5.7
3.5 13.2 18.4 23.5 6.7 9.4 12.0 5.2 7.2 9.2 3.3 4.6 5.9
4.0 14.2  19.4 24.5 7.2 9.9 2.5 5.6 7.6 9.6 3.6 4.9 6.2
4.5 15.1 20.3 25.4 7.7 10.3 12.9 5.9 7.9 10.0 3.8 5.1 6.4
5.0 15.9  21.1 26.2 8.1 10,7  13.3 6.2 8.2 10.3 4.0 5.3 6.6
5.5 16.6 21.8 26.9 8.4 1M 13.7 6.5 8.5 10.5 4.2 5.5 6.8
6.0 17.2  22.4 27.6 8.8 11.4 14.0 6.7 8.8 10.8 4.3 5.7 7.0
6.5 17.8 23.0 28.2 9.1 1.7 14.3 7.0 9.0 11.0 4.5 5.8 7.1
7.0 18.4 23.6 28.7 9.4 12.0 14.6 e 9.2 1.2 4.6 6.0 e
7.5 18.9 24.1 29.2 9.6 12.3 14.9 7.4 9.4 11.4 4.8 6.1 7.4
8.0 19.4 24.6 29.7 9.9 12:5 15.1 7.6 9.6 11.6 4.9 6.2 7.5
8.5 19.8 25.0 30.2 10.1 12.7 15.4 7.8 9.8 11.8 5.0 6.3 7.6
9.0 20.3 25.4 30.6 10.3  13.0 15.6 7.9 10.0 12.0 5.1 6.4 7.7
9.5 20.7 25.8 31.0 10.5 13.2 15.8 8.1 10.1 12.1 5.2 6.5 7.8
10.0 21,1 26.2  31.4 10.7 13.4 16.0 8.2 10.3 12.3 5.3 6.6 7.9
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Fig. 7 Pressure time constant as a function of elapsed time
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