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Abstract

Generally, it's known fact that intensity of radioactivity satisfies  inverse-square law. However, the law
was dissatisfied with practical experiment because of limited shape of scintillation detector. Especially, in the
case of near distance between the surface of detector and the radioactive source, the difference grows larger.
In the present study, reason of this difference was confirmed by experiment with 27 X2” ¢ Nal(TD
scintillation detector and ®°Co(1.174 MeV, 1.333 MeV)and *"Cs(0.662 MeV) gamma ray sources. From
the experiment, the correction coefficient was obtained with gamma ray detection efficiency and
geometrical volume. In the result of the present study, the efficiency difference of the detector was
corrected with the coefficient. In the present result, we obtained that the inverse—square law experiment
have to consider the efficiency and geometrical value of the detector.
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Fig. 1. The solid angle differences at front and

back of the detector surface with the distances

between source and detector. These solid angles
presents with the equation (3).
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Fig. 2. The experimental
arrangement with Nal(TI)
scintillation detector
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Fig. 3. The measured gamma ray energy spectrum of
60Co source from Nal(TI) scintillation detector
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Fig. 4. The measured gamma ray energy spectrum of
137Cs source from Nal(Tl) scintillation detector
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Fig. 5. The experimental result of radioactivity with the
distance between source and detector
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geometrical calculation
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Table 1. Number of radiation from 'Cs gamma source(0.662
MeV) and Nal(Tl)detector

AL AR
5 968 189.7 19.6+ 0.2 29.1£ 0.4
10 275 64.1 23.4+ 0.3 28.7+ 0.4
15 125 33.3 26.6+ 0.4 29.9+ 0.5
20 71 19.7 271.7+ 0.5 29.4+ 0.5
25 46 13.2 28.8+ 0.5 29.5+ 0.6
30 32 9.4 29.4% 0.6 29.4+ 0.6

Table 2. Number of radiation from ®Co gamma source(1.174
MeV) and Nal(Tldetector

HEMA  2ABIZ

AL EARES
5 1551 146.9 9.5+ 0.1 4.1+ 0.2
10 440 50.3 1.4+ 0.2 14.0+ 0.2
15 201 26.1 13.0+ 0.2 14.6+ 0.2
20 14 15.5 13.6+ 0.2 14.4+ 0.3
25 73 10.4 14.2+ 0.3 14.5+ 0.3
30 51 7.4 14.6+ 0.3 14.6+ 0.3

Table 3. Number of radiation from ®Co gamma source(1.333

MeV) and Nal(Tldetector

SHJANN  FEIZ

A = ErALS =

5 1551 108.0 4.6+ 0.1 6.9% 0.1

10 440 37.4 5.7+ 0.1 7.0+ 0.1

15 201 19.6 6.5+ 0.1 7.3+ 0.1

20 114 1.7 6.8+ 0.1 7.3+ 0.1

25 73 7.5 6.8+ 0.2 7.0+ 0.2

30 51 5.3 6.9+ 0.2 6.9+ 0.2
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Fig. 7. The corrected final result of radioactivity with the
distance between source and detector

Aol A
e Aol o }% g o]
A A B o) fE AR &9 0}04 71?ﬂ
2 Aol AL
3 AE7)E 2'x2% Nal(T) Aol #AE7E A
ﬁﬁ}oﬁ WA oA 9] <
1

S} Cs(0.662 MeV) & A}*‘lo 9ﬂ :13011/\1
o] 2 FAHEES B8 RAASF 2
of BAAFE o =

[1] F. W. Spiers, British Journal of Radiology. 14, 147~156, 1941.

[2] E. G. Adelberger, B.R. Heckel, A.E. Nelson, “Tests of the
Gravitational Inverse-Square Law”, Ann. Rev. Nucl. Part. Sci.
Vol. 53, pp. 77-121, 2003.

[3] MR. Kacal, I Han, F, Akman, "Measurement of mass

attenuation coefficients by Si(Li), Nal(Tl) and Cd(Tl) detectors",
Nuclear Science and Technology, pp. 59-69, 2012.

Glenn F. Knoll, John Wiley & Sons, Inc, "Radiation Detection
and Measurement”, pp. 118~119, 2000.

J. Yoon, T. Ro. S. Lee, S. Yamamoto, and K. Kobayashi,
“Measurement of neutron capture cross-section of indium in the
energy region from 0.003 eV to 30 keV”, Ann Nucl. Energy
29, p 1157, 2002.

Samyol Lee, “A Study on Neutron Resonance Energy of
Tantalum by 46-MeV Electron Linac TOF Method”, J. of the
Korean Society of Radiology, Vol. 7, No. 3, pp. 245~249,
2013.

C. H. M. van Bavel, N. Underwood and S. R. Ragar,
"Transmission of Gamma Radiation by Soils and Soil
Densitometry", Vol. 21, No. 6, pp. 588~591, 1957.






