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a Pulse-Shaping Analyzer
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ABSTRACT

A tritium gas monitor was developed
by employing the technique of pulse shape
analysis. The optimum analyzer values
were determined using an enclosed
tritium reference source. Thus optimized
parameters were applied, and the factor
for converting counting rate to tritium
concentration  was  determined by
conducting an experiment using tritiated
methane gas. Finally, the detection limit
of the monitor was evaluated.
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It was found that the detector can
measure as low as 2.0 X10*# Bg/ cm* and
4.3 X107 Bq/ cm? in exhaust gas for 60
min and 5 min measurements. These
values  represent  the  measurable
concentration limits of tritium for 7 % air
samples in methane counting gas.
And besides, the anti-coincidence method
was not effective for further reduction of
noise when pulse-shape analysis was
employed.
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Fig.1. Schematic of the tritium gas monitor
(a radiation detector and a gas mixer)
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Fig.2. Schematic of the tritium gas
monitor (A signal process unit)
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Fig.4. Dependence of the plateau curve on

the air sample ratio.
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Fig.5. Dependence of count rate on the total

gas flow rate.

Fig.7. Dependence of tritium signal count rate (S)

on window and bias.
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Fig.6. Typical rise-time spectrum of tritium.

Fig.8. Dependence of BKG count rate (N)

on window and bias.
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Table 1 Conditions for evaluating the
performance of the tritium gas monitor.

Anti-coincidence module: detached
Bias : 2.9 kV

Counting gas flow rate : 930 ml/min
Air sample gas flow rate : 70 ml/min
Window : 680 — 700 channel

Test gas : CH;T) mixed into counting
gas (CH,)
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Fig.9. Dependence of S/N ratio on window
and bias.
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Table 2 Definitions of conversion factor and
detection limit

Fig.10. Both rise-time spectra with and without

application of the anti-coincidence method .

(1) Conversion factor: K
K =R/C [Bq-s/cm’/c]
R: Tritium concentration [Bg/cm?] in gas spread
into the chamber of the main detector,
C: Measured count rate [c/s].
(2) Detection limit: Q
Q =K-3Sb [Bg/cm?]
K: Conversion factor [Bq-s/cm’/c]
Sb: Standard deviation of the BKG measurements
(REF. Japanese Industrial Standards, JIS-Z4317)
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Fig.11. Dependence of count rate and
conversion factor on measurement time.
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Fig.12. Dependence of detection limits on
measurement time.
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