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Fig.1 Air-borne dust sampler, radioactivity counter,
and rapid pulse time interval analysis (TTA)
system. (a)A collecting device of air-borne
dust made from a cleaner of blackboard
eraser and a survey meter with phosfitch-
type detector separable to & and S rays. (b)
The radioactive detector was faced to filter
paper of dust collection with about 7 mm
space and «- and f-ray pulses from counter
were fed to a TIA-analyzing system (left-
hand side). Thus, the dust collection and real-
time TTA-data analysis were simultaneously
carried out during measurements.
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Fig.2 Conceptual expression of a rapid pulse-time interval analyzing (TIA) system. The opera-

tions of this system consist of parallel three inputs for pulses, data registration, data TIA-

processing, and on-line graphic display of results, dealt with 1 us time resolution for re-

alization of whole on-line processing.
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Fig.3 Uranium decay series focused on f-a corre-
lated event from *’Rn-progenies.
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Fig.4 Conceptual view of f-a correlated events from time interval analysis with respect of 3-

and «-ray pulse input time. T is data processing time of other pulse occurrence for a

certain pulse using multiple time interval analysis (MTA) and A7 is practical time inter-

val.
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Fig.5 TIA-spectrum and «- and f-ray counting trend graph on computer display from the
measurement of spontaneously deposited U source. Uranium was natural composition

and total measuring time was 918 min.
(a) TIA spectrum of 8- correlated events, (b) 8- and a-counting rates versus meas-

uring time.
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Fig.6 TIA-spectrum and «- and S-ray counting trend graph from U-bearing mineral powder

(autinite, Ningyo) . Total measuring time was 1 004 min.

(a) TIAspectrum shows - correlated events as a function of interval times (in us

scale) . (b) Trend graph indicates changes of - and a-counting rates as a function of meas-

uring time.
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Fig.7 TIA and «- and B-counting results from measuring a B-source. The present

*%Ra source as a fB-source was obtained from a minute hand of old luminous
watch and wrapped with plastic film in 42 um thickness. Total measuring time
was 1 080 min.

(a) TIA spectrum of B-a correlated events, (b) Overwhelming appearance of

[B-counting rates versus measuring time.
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Abstract

Continuous Measurements of Natural Radionuclides on Air-borne Dust Using
[-o Correlated Events
—Towards On-line Detection of Artificial Radionuclides
in Nuclear-fuel Reprocessing and its Related Facilities—

Tetsuo Hasumoto, Hisanobu Isuryama ™ and Shigeki Itou™*

Emeritus Professor of Niigata University, NRI-Institute
2-2-10 Teraomae-dori, Nishi-ku, Niigata-shi, Niigata Pref. 950-2053, Japan
*Niigata Prefectural Institute of Environmental Radiation Monitoring
314-1 Sowa, Nishi-ku, Niigata-shi, Niigata Pref. 950-2144, Japan
**7-COSMOS Co. Ltd., 1962 Sone, Nishikan-ku, Niigata-shi, Niigata Pref. 959-0422, Japan

On the highly sensitive and on-line detection for the contamination of artificial nuclides, much attention
has been paid to the elimination of significant problem due to **Rn-progenies. A phosfich-type o - and B-ray
radiation counter, which was fixed just above the dust-collecting filter paper within a space in a few mm, pro-
vides both o- and B-ray pulses during continuous collection of air-borne dust. Both pulse input times were
registered into the memory buffer in a pulse time interval analyzing (T1A) system, followed rapidly by the
data processing using M'TA (multiple TIA) method. Resultant -a TIA-spectrum (or decay-curve of -a
correlated events) and changes of o - and [B-counting rates were displayed instantly on a PC -display with 1
us time resolution using installed softwares. Thus, three practical values, including f-a correlated event
rates (nop), 0 -(na), and B-ray counting rates (npg) were available from the present TIA-measurement system.
A uranium deposited source (as mixture of o - and B-ray emitters), uranium mineral powder sample, and
#Ra-source (as f-source) showed negligible contribution to B-o correlated events in T1A-spectrum, giv-
ing constant o/ B counting ratios. In the case of air-borne dust samples, the B-a correlated events in TIA-
spectrum showed certainly a presence of 164 us decay-curve due to **Po, based on successive decay process
such as 2*Bi(B)—*"Po (o : T1»=164 us)—>. By using three measuring values, new parameters, R« and Rp
[equal to (na or np)*(na+ng)/ineg], have been introduced for the highly sensitive and real-time indicators of
contamination owing to artificial nuclides, even under the inevitable existence of **Rn progenies in the air-
borne dust sample. The present radiation measurement system, combined with B-o correlated events, has
been proved to be useful for the detection of extremely small contamination with artificial o -nuclides as well
as P-nuclides ; the detection limit was estimated to be several percents of radioactivity against natural o-
nuclides. The present method will be preferable to the in situ or remote monitoring of artificial radionuclides

from nuclear facilities and so on.
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