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Fig. 1. Exploded view of Film Badge(Model-1)
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Table 1, Filter materials used to determine effective energy at the different peak voltage of X-ray

Filter Filter Thickness Peak Voltage Maximum
No. Material (mm) of X-ray Current
1 Aluminium 4,00 80kVp 15 mA
2 Aluminium 3.90 100kVp 15 mA
Copper 0.60
3 Aluminium 3.85 150kVp 15 mA
Copper 1.90
4 Aluminium 3.8 200kVp 15mA
Tin 1.9
5 Aluminium 3.85 250 kVp 10 mA
Tin 2.8
6 Aluminium 3.85 300kVp 10 mA
Tin 2.8
Copper 4.8

* Inherent filter of 2,20 mm Be is added to each filter
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Table 2. Specification of Absorbers
Peak Yoltage ™" ~100kVp ~150kVp ~250 kVp ~300kVp
Absorber Al Cu Cu Cu
Thickness(mm) 1.08 0.05 0.48 0.01
2.00 0.1 0.77 0.29
3.08 0.19 1.08 0.58
4,05 0.29 1.46 0.98
5,12 0.38 1.95 1.46
6.20 0.48 2.93 1.95
7.17 0.58 3.9 2.93
8.20 0.77 4.98 3.9
9.17 0.98 -~ 4.98
10.25 — — —

* Densities of Al and Cu are 2,699 and 8.94 g/cm3, respectively.

Table 3. Mass attenuation coefficients

Unit: cm?/g

](311{1:{7%3’ Aluminium Copper Tin Berryrium
10 26.3 224 141 0.593
15 7.93 74.2 47.0 0.300
20 3.41 33.5 21.3 0.227
30 1.12 10.9 41.3 0.181
40 0.567 4.89 19.4 0.165
50 0. 369 2,62 10.7 0.156
60 0.280 1.62 6.53 0.150
80 0.203 0.772 3.02 0.140
100 0.171 0. 461 1.68 0.133
150 0.138 0.223  0.614  0.119
200 0.122 0.157 0.328 0.109

300 :0. 104 0.112 0.164 0. 0945
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Table 4, Experimental effective energy of X-rays

Peak Voltage of X-ray Effective Energy

(kVp) (keV)
80 46
90 49
100 67

180 113
190 154

200 159

210 170

220 176

250 218

260 217
270 227
280 256
290 266
300 273
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Table 5. Comparison of experimental value with theoretical values of keV.s

Peak voltage of X-ray Appr. Theoretical Experimental Energy Ratio Theo. /EXp.

(kVp) Energy keVis keVess (%)

90 45 49 91.8
190 147 154 95.5
280 321 256 90.2

Table 6. Photographic density change in each filter region with varying X, 7-ray energy and exposure

dose
Energy (]3;)188 - Filter

(Sn) Cu Al P o.wW. Remark
50 keV X-Ray 500 0.26 0.65 1.18 1.23 1.23 MCN-321
1,000 0.30 0.89 1.53 1.59 1.60 MCN-321
150 keV X-Ray 500 0.48 0.60 0.63 0.63 0.61 MCN-321
1,000 0.67 0.82 0.85 0.85 0.84 MCN-321
250 keV X-Ray 500 0.38 0.41 0.42 0.41 0.41 MCN-321
1,000 0.52 0,57 0.58 0.57 0.56 MCN-321

600 keV 7-Ray 500 0.33 0.33 0.33 0.33 0.33 Cs-137

1,000 0.43 0.42 0.42 0.43 0.43 Cs-137

Table 7. Slope change in each filter region with varying X and 7-ray energy

Filter
Energy
Cd Cu Al Pl o.w.
50 keV X-Ray 0.08 0.72 1.52 158 1.59
150 keV X-Ray 0,47 0.65 0.68 0.68 0.68
250 keV X-Ray 0.32 0.38 0.4 0.4 0.4
600 keV 7-Ray 0.2 ‘ 0.2 0.22 0.22 0.22
2.57
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Determination of Personnel Exposures in the Lower Energy Ranges of X-Ray
by Photographic Dosimeter

C. W. Ha, J. R. Kim and K. W. Suh

Department of Health Physics, Korea Advanced Energy Research Institute

= Abstract=

This paper described an improved technical method required for proper evaluation
of personnel exposures by means of the photographic dosimeter developed by KAERI
in lower gamma or X-ray energy regions, with which response of the dosimeter varies
significantly.

With calibration of the dosimeter in the energy range from 30 to 300 keV, the
beam spectrum was carefully selected and specified it adequately. The absorber com-
binations and absorber thickness used to obtain the specified X-ray spectra from a
constant potential X-ray machine were determined theoretically and also experimen-
tally.

A correlation between the density and exposure for the four separate energies,
such as 49 keV.y, 154 keVer 250 keVer and 662 keV, is experimentally determined.
As a result, it can be directly evaluated the exposure from the measured response

of dosimeter.



