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Abstract

The purpose of this study is to determine the effective energy of a polyenegetic X-ray beam. The half
value layer(HVL) of alumnum for 80 kVp X-ray beam was measured by using optically stimulated
luminescent nanoDot dosimeters(OSLnDs). The linear attenuation coefficient(n) was calculated using the
measured HVL. And the mass attenuation coefficient(/p) was obtained by dividing the linear attenuation
coefficient by the density(p) of aluminum. The effective energy(E.r) of the obtained mass attenuation
coefficient was determined using data of the X-ray mass attenuation coefficients for photon energies of
aluminum given by National Institute of Standards and Technology(NIST). As a result, the HVL value is
2.262 mnAl. The p value is 3.06 cnl. The wp value is 1.114 ci/g. And the E value was determined at 29.79
keV.
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I. INTRODUCTION
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I. MATERIAL AND METHOD

e+ DigiRad Radiographic System(DigiRad-FP,
Dual type, Sitec Medical Co., Ltd, South korea), Hk7h=
7+ 7] /““_E_(Half Value Layer Attenuator Set, 115A,
Gammex, USA), W7te 354 AXUEHVL measuting
stand), Z2|2~El@ll A AHPS, CNMC Co., USA), 1L
2 InLight OSLnD(ILandauer, Inc., Glenwood, IL, USA)
9} InLight MicroStar reader(Landauer, Inc., Glenwood, I,
USA)E AHE-315
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Fig. 1. The experimental setup for
half value layer measurement.
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Table 1. Relative intensity ratio at different thickness of
aluminum attenuator

Aluminum Mean value+8D Relative
attenuator (mmA[ ) (mGy) intensity ratio
0 4.181£0.044 1.000
0.5 3.559+0.041 0.851
1 2.987+0.067 0.714
1.5 2.471£0.007 0.591
2 2.233%0.011 0.534
2.5 2.001+0.007 0.479
3 1.761£0.003 0.421
3.5 1.511+0.016 0.361
4 1.442+0.011 0.345
45 1.257+0.025 0.301
5 1.09%6+0.019 0.262
5.5 1.003+0.025 0.240
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Fig. 2. Attenuation in aluminum of X-rays produced

at 80 kVp.
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Table 2. X-ray mass attenuation coefficients for photon
energies

Mass attenuation coefficient
Photpn energy (keV)

(crt/g)
10 26.23
15 7.955
20 3.411
30 1.128
40 0.569
50 0.368
60 0.278
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Fig. 3. Photon energy versus the mass attenuation
coefficient for effective energy determination based on
NIST data.
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Iv. DISCUSSION
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V. CONCLUSION
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