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ABSTRACT

In the surface contamination test using the end-window Geiger-Muller type counter, the wrap is used as a
method for protecting the detector exposed to the outside in order to measure the beta-rays. We analyze the effect
of this method on the measurement rate and the correction factor, and wanted to make it clear to radiation
workers that excessive use of the wrap can affect the measured value of the beta-rays. The experimental method
was to compare and analyze the change of the beta-rays measurement counting rate and the calibration factor
according to the wrap thickness using the beta-rays with different energy of 3 KBq, 1.5 KBq and 0.3 KBq. The
subjects of this study were the end-window Geiger-Muller type counter which were held at the calibration center
certified by Korea Laboratory Accreditation Scheme (KOLAS) in March 2012, Cl-36 (Chlorine) and Sr-90
(Strontium) were used as the source of beta radiation. The measurement counting rate decreased with increasing
wrap thickness, and the calibration factor increased with increasing wrap thickness. Since the changes of the
measurement counting rate and the calibration factors can reduce the accuracy of the instrument readings, but also
have a significant impact on detector contamination and damage, so there is a need to find out what thickness
of wrap is most effective. If we using a wraps with thickness that show a low rate of change of the measurement
counting rate and the calibration factor, it will protect the detector and minimize the effect on the measured value
of the beta-rays.
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I. MATERIAL AND METHODS
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Fig. 1. Inspector USB, S.E INTERNATIONAL. INC,
USA.
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Table 1. Change in radiation count rate to 3 KBq of
beta-rays.
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Table 2. Change in radiation count rate to 1.5 KBq
of beta-rays.

7 SAAE F
S (10) 202.9 + 7.7
17 (10) 187.9 + 10.8 L4250
27 (10) 188.5 + 9.1
A 47 (10) 175.1 £ 9.9

33



Analysis of Counting Rate according to Presence or Absence of Detector's Protector in Beta-rays Measurement using

Geiger-Muller Counter

3. s 03 KBgol X SAASE Wst 242
0.3 KBq¢] olUA= ‘%}%6}—5 WAL o] 9
Al wel SHAFE] Ao =

As Asst7] A% ‘ﬂ“éi}% A3 B, 0.3 KBq

©] OﬂLM oA FAC W SAAFE] ol

7F e Ao Rl FAAeR v ZJut

7t ﬂéﬁ zfolol] g+ F=31.837, p=0.000>. 2 o]

& 0.001 FFA FeJgk zpo]7k e Aow

B}l Table 33 Z o) olg sk Xpo]lE WU} A4

oF ZAuH7] 93t Tukey®] AF-HAS A

A3t W 9lS(M=41.90, SD=1.79) = ¥ 173(M=41.40,

SD=1.17) > 3 27%(M=38.70, SD=.94) > 3 4%

(M=37.10, SD=.99)°]2}+= 370 €] Fojn|s sdd
Tom vekor], @ FAt FAA5% 547
FEo] fAaves Aom FQlEdn.
Table 3. Change in radiation count rate to 0.3 KBq of
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Table 4. Calibration factor variation analysis.
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Fig. 2. Comparison of wrap thickness and calibration
factor.
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