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The Korea Institute of Nuclear Safety (KINS) has been monitoring the radioactivity in the atmospheric fall-
out for a long time. Results show that '*’Cs was always below the Minimum Detectable Activity (MDA)
except when the Fukushima Nuclear Power Plant accident occurred. The lonizing Radiation Center at Korea
Research Institute of Standards and Science (KRISS) also collected the atmospheric fallouts at the end of each
month and measured '*’Cs using a well-type HPGe detector (GWL-300-15-s) since 2012. The annual '*’Cs
depositions ranged from 79 to 225 mBq/m2/year. '¥’Cs detected in the present atmospheric fallout is con-
sidered to be originated from the atmospheric nuclear bomb tests conducted by the USA and the former Soviet
Union in the 1950s and early 1960s. The results of this study indicate that the well-type HPGe detector is more
suitable for small size environmental samples (i.e., 0.5 - a few grams) and extreme low activity levels com-

pared with the conventional detector (GEM90P4-95).
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Table 1. Characteristics of standard gamma-ray sources
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2.2. 4&7| dyx] & &8 DN

20| ARgE 7R 4*1#%1% EG&G ORTEC
A} (Oak Ridge, Tenn., USA)2] well-type HPGe (GWL
-300-15-s)°|t}. $E=HHZ719) *OEH "BEL 70 %°)
o, 0Co2] 13325 keV 7ol thale] oux] s
SFEWHM)S 226 keVolth, 58 7nbpaZ719 4
S Wrkel7] Qs ARgE Blwg v E =
EG&G ORTECAIS] HPGe (GEM90P4-95)°|t}. GEM
HPGedZ719] 4t &8 90 %°l™, ¥Co2l 13325
keV 7Hpdol diste] ouix] &8s (FWHM) 2keV
ot AniHE7]9] WAL FEHASATAANA <
S (182MIX10STD, ref. 2018-05-01)S Ab
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T A Az {2 AFe] A7 15 mm, WA
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o] Tt AHEZHS BAQ sz 7alo] Gamma Vision
(AMETEK ORTEC)S ol&sle] ouix|e} & wA
9 ~HEHS A5

1%

—
&% (GWL) HPGe#lZ71¢t GEM HPGedZ7]

Nuclide Half-life (day) Activity (Bq) Energy (keV) Yield
2 Am 158004 + 219 553+£22 59.54 35.9+0.06
109¢q 461.9 £ 0.4 2658 + 106 88.03 3.66 % 0.002
co 7184004 4as 122.06 85.49 +0.12
' : 136.47 10.71 + 0.02
139Ce 137.6 = 0.02 142+ 6 165.86 79.90 + 0.03
SIcr 27.7 +0.004 11387 + 455 320.08 9.89 + 0.002
1138n 115.1+0.03 263+ 11 391.7 64.97 £ 0.1
$5r 64.9 +0.01 441 + 18 514 98.50+ 0.4
137¢g 10976 =29 265+ 11 661.66 84.99 + 0.2
0 1173.23 99.85 +0.03
Co 1925+0.3 312+ 12
1332.49 99.98 + 0.001
8 898.04 93.70 + 0.28
Y 106.63 = 0.05 679 £27
1836.05 99.35 + 0.025
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Table 2. The comparison of counting efficiency between the GWL and the GEM gamma spectrometry

Nuclide Half-life (day) Activity (Bq)

Energy (keV)

Counting Efficiency (%)
GEM 90 GWL 70

Yield

137Cs 10976 + 29 265+ 11

661.66

84.99+0.2 3.8+0.04 182+0.2
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Fig. 1. MDA of the measuring time between the two detectors.
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Table 3. Analytical results of '3’Cs for IAEA reference material (reference date, 1996-01-01)

IAEA - 385 (sediment)

Sample height (mm)

Bg/kg (k=2)

Reference value

This study . standard deviation
(decay correction value)
5 327+24 —0.9%
10 34.6+2.7 4.8%
20 322+2.0 -2.5%
33+0.9
30 34.62.7 4.8%
40 33.7+2.6 2.0%
50 344+24 4.3%

y =662 keVolX] ¥7Cse] gamma W&,

t,= A BAIZAIZY

M= A& 2% (9),

K = 5324 factor

SHH, AISFE 82 AE =old uE @by E423%
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Atomic Energy Agency, Vienna, Austria) < o9
2 Al BCs s L A3 =83kt <)
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Table 4. Analytical results of 137Cs for fallout by well-type HPGe (GWL-300-15-s)

Date of cs (mBq/mZ) Date of Cs (mBq/mZ)
sampling Fa“(.)l.lt Uncertainty MDA sampling Fa]l(,)l,lt Uncertainty MDA
deposition k=1 deposition k=1

Nov-2011 5.21 0.32 Jun-2015 6.12 0.34

Dec-11 4.88 0.26 Jul-15 6.12 0.35

Jan-12 9.78 0.23 Aug-15 6.48 0.27

Feb-12 7.82 0.33 Sep-15 6.53 0.26

Mar-12 29.39 0.62 Oct-15 8.23 0.31

Apr-12 33.88 0.68 Nov-15 7.35 0.28

May-12 15.31 0.51 Dec-15 8.27 0.32

Jun-12 20.22 0.35 Jan-16 <MDA 3.08
Jul-12 7.27 0.29 Feb-16 16.28 0.44

Aug-12 8.15 0.35 Mar-16 8.13 0.29

Sep-12 6.97 0.37 Apr-16 7.29 0.30

Oct-12 7.89 0.38 May-16 11.29 0.37

Nov-12 14.14 0.47 Jun-16 3.18 0.19

Dec-12 22.92 0.65 Jul-16 3.40 0.19

Jan-13 4.75 0.27 Aug-16 8.39 0.31

Feb-13 13.40 0.37 Sep-16 <MDA 2.81
Mar-13 20.81 0.51 Oct-16 <MDA 2.83
Apr-13 28.45 0.64 Nov-16 6.93 0.27

May-13 6.25 0.27 Dec-16 5.00 0.23

Jun-13 7.34 0.29 Jan-17 16.69 0.45

Jul-13 9.53 0.33 Feb-17 19.07 0.51

Aug-13 12.10 0.38 Mar-17 11.03 0.83

Sep-13 7.58 0.40 Apr-17 16.49 1.39

Oct-13 7.38 0.37 May-17 47.80 1.25

Nov-13 4.94 0.30 Jun-17 19.56 1.04

Dec-13 17.23 0.52 Jul-17 <MDA 2.79
Jan-14 11.18 0.38 Aug-17 <MDA 1.12
Feb-14 9.23 0.32 Sep-17 <MDA 2.79
Mar-14 25.18 0.72 Oct-17 20.94 1.08

Apr-14 16.80 0.61 Nov-17 11.93 0.78

May-14 12.95 0.44 Dec-17 17.55 0.98

Jun-14 8.77 0.42 Jan-18 25.14 1.23

Jul-14 6.98 0.38 Feb-18 20.73 1.07

Aug-14 9.37 0.41 Mar-18 12.45 0.79

Sep-14 7.86 0.33 Apr-18 43.27 1.69

Oct-14 9.71 0.33 May-18 21.42 1.13

Nov-14 14.17 0.40 Jun-18 19.50 1.03

Dec-14 11.43 0.37 Jul-18 54.71 4.18

Jan-15 11.30 0.46 Aug-18 6.03 0.49

Feb-15 16.21 0.41 Sep-18 8.29 0.37

Mar-15 29.60 0.79 Oct-18 3.16 0.29

Apr-15 14.16 0.56 Nov-18 4.10 0.33

May-15 16.87 0.64 Dec-18 <MDA 6.20
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Fig. 4. The annual variation of '*’Cs (mBg/m?) deposition through atmospheric input observed in S. Korea (Dagjeon) and Japan
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