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Anthropogenic radioactive noble gases formed by nuclear fission are significant indicators used to monitor the nuclear activity of neigh-
boring countries. In particular, radioactive xenon, owing to its abundant generation and short half-life, can be used to detect nuclear test-
ing, and radioactive krypton has been used as a tracer to monitor the reprocessing of nuclear fuels. Released radioactive noble gases are
in the atmosphere at infinitesimal amounts due to their dilution in the air and their short half-life decay. Therefore, to obtain reliable and
significant data when performing measurement of noble gases in the atmosphere, the minimum detectable activity (MDA) for noble gases
should be defined as low as possible. In this study, the MDA values for radioactive xenon and krypton were theoretically obtained based
on the BfS-IAR system by collecting both noble gases simultaneously. In addition, various MDA methods, confidence level and analysis
conditions were suggested to reduce and optimize MDA with an assessment of the factors affecting MDA. The current investigation indi-
cated that maximizing the pretreatment efficiency and performance maintenance of the counter were the most important aspects for Xe.
In the case of Kr, since sample activities are much higher than those of Xe, it is possible to change the target MDA or to simplification of

the analysis system.
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Fig. 1. Decay correction of '¥Xe activity for the determination procedure
of radioactive xenon (Linear (x)-log (y) scale).

WEY A AR, 150 AEY FRARY, 1 AR 2
2, 1,8 E4 FRARIOIT & o] B9 AEeA A
5 24 o] %A 0 o] Folzltka 7yt glom ueh
N Bl 1 % Ax el AZAIzke] 23, AA2e) B8
s 279] Azt Alzbe] FAsITE,

AA| B4 oA xed] WAV S MEHE Fig, 10

UERNI ST, Ay e AET AR A H 2 BARsol T, 4

Ax e Az A e HAbs, 4,5 AAE F8 Al s,

a8 1 AE 28 Ao WAl 4,0] HER o] 2 BA3 e

HEAo2 F7] F WXed ¥=E AASHA Lt

2.2 47] 3 28712 AL Y3 MDA A&
MDAE AlFsh= e o 7kA7F 9o H f =g 4

SAX(LLD) o] F+7

il
o
o
:Io{:I
[e]
o
n=h
o
jui}
=
i

Hﬂﬂ—‘” Deutsches Institure fuer Norung (DIN)
] gk 7 aLefske] vt Qivt. BisT SU oA it

- =]
SO]TE]_ O]};:}% él:"]}}\LE” MDAL_ 5:—0] U] o E‘]—LZO] DIN

>
2
r_{

304

5
4 —=— DIN (90%)
1 ®— DIN (95%)
4 4 —4a— DIN (99%)
4 —o— Currie (90%)
. ©— Currie (95%)
""E \ —— Currie (99%)
2
£
<<
[a)
=

Time (h)

Fig. 2. MDA obtained from Currie and DIN equations at various
confidence level.
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Fig. 3. MDA obtained at (a) various counting times and background count rates,
(b) various air sampling efficiency and volume of noble gases (counting efficiency, € = 80%).
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