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Development of a Twin Type Conduction Calorimeter with
a Vacuum Chamber for Radioactivity Measurements

Seikichi Iwamoto, Seiichi Hagiwara, and Tsuguo Genka

(Received May 3, 2003; Accepted May 22, 2003)

A twin type conduction calorimeter having a vacuum chamber was developed for high
sensitive measurements of radioactivity of radionuclides with lower noise level and smaller
baseline drift. The object of present experiment was to investigate the effect of low pressure
(around 0.67 Pa) atmosphere on the thermal noise and baseline drift of the calorimeter output.
The results showed lower thermal noise, 0.015 pV p-p, (0.09 uW), smaller baseline drift, 0.015
UV p-p, (0.135 pW), and higher sensitivity, 0.17 pV pWo1l in comparison with a conventional
calorimeter operated in the atmospheric pressure.

Small amount of thermal power evolved from the radioactive sample of carbon-14 (Ba4Cos)
sealed in a glass vial was non-destructively measured using this calorimeter.

The radioactivity of C-14 was determined from the measured thermal output of 3.56
MW+ 1.58 % (standard deviation) and its overall uncertainty was estimated by considering various
factors. Consequently the result was found to be 450 MBqg (12 mCi) + 4.9 % (in 99.7 %
credibility limit). The result suggested more than 10 times improvement in sensitivity of radioactivity
measurement was attained.
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Fig.1 Vacuum system for Calorimeter. a. Calorimetric
units, b. Heat sing (aluminum), c. Block
(aluminum.), d. Plug (aluminum), e. Vacuum
chamber, f. Valve; g. Thermostatic box, h. Vacuum
gauge, i. Rotary vacuum pump, j. Flexible tubing.
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Fig.2 Calorimetric unit. a. Sample, b. Sample holder,
c. Liquid paraffin, d. Thermomodule, e. Module
base, f. Heat sink (aluminum block).
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Fig.3 Temperature noise with base line drift in the
out put voltage of the calorimeter. Amplifier range:
F.S. 1 pV, Chart speed: 40 mmhol, Temperature:
298 K. (@) Conventional structure with heat
insulator of 30mm thick styrofoam. (b) Present
structure with vacuum chamber assembly.
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Fig.4 Thermal power output from the radioactive source
(Carbon-14) with the calorimeter assembled in
the vacuum chamber. Amplifier range: F.S. 1pV,
Chart speed: 40 mmhol, Temperature: 298 K.
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