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Abstract—Recently, the conclusion of Comprehensive Test Ban Treaty(CTBT) is globally constructing
a network system for nuclear test monitoring. The radionuclide experts of the Conference on Disarmament
recommended that the detection of nuclear debris in the atmosphere was an essential factor of nuclear
test monitoring and proposed the technical requirements. Based on those requirements, atmospheric radionu-
clide monitoring system to detect nuclear debris generated from the nuclear explosion test was composed.
The system is comprised of high volume air sampler(HVAS), filter paper presser and high purity germanium
detector(HPGe). Minimum detectable concentrations(MDCs) of the key nuclides requiring in CTBT monito-
ring strategies are determined by considering of decay time, counting time and flow rate of the high
volume air sampler for the rapid explosion and the optimum measurement condition. The results were
selected 10+2h, 20+2h and 850+50m’h as parameters, respectively. The relation between the natural
air-borne radionuclide concentration of *?Pb and MDC were calculated which gave effect in the Compton
continuum baseline due to those nuclides in the gamma-ray spectroscopy. These results can be used as
an actually tool in the CTBT monitoring strategies.
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Table 1. MDCs of key nuclides for nuclear test mo-

nitoring

Radionuclide | Halflife | Energy | MDC(uBg/m®)
®Zr 64 d 756.7 3-10
%Nb 3Hd 765.8 5-15
Zr 17 h 7434 20-60

*Mo/"Tc 265 d 739.58 20-60
BRu 39 d 479.1 3-10
| 8 d 3642 >5
2Te 33 d 222.8 5-15
139 20 h -529.5 >30
s 21y | 6047 310
B%Cs 132 d 8185 3-10
wCs 0y | 6616 3.10
140Ba 128 d 5374 10-30
Ce 14 d 293.27 15-50
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Fig. 1. Observed MDC variation as a function of de-

cay time for the short-lived radionuclides
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Fig. 2. Observed MDC variation as a function of de-

cay time for the long lived radionuclides

oz Zie waehe-E(detector/blank filter) 9}
AA Ff g ZE uiztrle] 2o s H9Y
Ak FEAL AF MDC ¥shes 3089 wigr)z
Zadgch A9 4AZHHE gtrlel AY ¥ e
Age] dFe TN £ Y& A=Z AL, B
EAE gFE°] MDCE At EEAG o3
MDC 932 106 Ate]l wigd7lz gasld A9 4
do] At F oldl oF FFL YPARA HAuk
CTBTS AAE H3lde @ A7o] La¥d,
o2 AAAY 8% Be(534d)F HE79
U Waele= 323 blank filter25E WEHE
YKG3X10°y)7F AujatA Hol B4 wANAZe
MDCe A3 Za3o)



AYF AAE A g7 A4 SHAN2EY AaHE WA TE 2R 15

Table 2. Observed MDCs of key nuclides as a function of decay time.

a4 = a2 Decay time(h)o] @& MDCs(uBg/m®)
4 6 12 30 48 62 86

r® 64d 2752 1644 9.30 6.36 5.56 5.10 5.10
Nb% 35d 16.54 9.95 574 4.12 372 341 3.36
" 17h 47.36 29.33 29.00 3144 57.09 9422 232.63

Mo%/Tc®" 2.75d 1376 96.54 58.66 4728 51.90 53.22 63.83
Ru™® 39d 19.44 1167 6.40 4.05 3.01 2.79 2.58
| 8d 32.34 21.72 1145 8.01 6.15 562 599
Te'? 33d 21.68 14.77 8.10 6.02 4.97 482 550
| 20h 42.36 30.02 20.33 23.10 3195 4479 98.91
Cs™ 2.1yr 16.72 940 5.29 3.63 2.80 2.52 224
Cs'® 13.2d 1721 9.59 5.57 4.15 347 3.25 3.30
Cs'¥ 30yr 17.56 10.97 6.22 454 3.36 3.35 2.88
Ba*® 12.8d 72.1 4040 2246 1445 12.01 1040 10.10
Ce™® 14d 63.7 5146 32.14 30.88 35.75 43.32 66.60
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Fig. 5. Observed MDCs of key nuclides as a function
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Fig. 3. Observed MDC variation as a function of

counting time
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Fig. 4. Observed MDCs of key nuclides as a function

of flow rate.

Fig. 6. Observed MDCs of key nuclides as a function

of flow rate.
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