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ABSTRACT

Electronic personal dosimeter (EPD) provide real time monitoring and a direct indication of the accumulated
dose or dose rate in terms of personal dose. Most EPD do not perform well in low energy photon radiation fields
present in medical radiation environments. It has poor responsibility and large error rate for low energy photon
radiation of medical radiation environments. This study evaluated to optimal additional filtration for EPD using
silicon PIN photodiode detector form 40 to 120 kVp range in medical radiation environments. From 40 to 80 kVp
energy range, Al 0.2 mm and Sn 1.0 mm overlapped filtration showed good responsibility to dose rate and from
80 kVp to 120 kVp energy range, Al 0.2 mm and Sn 1.6 mm overlapped filtration showed good responsibility

to dose rate.
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Fig. 1. (A) Configuration of test geometry and (B) sample dosimeter with Raysafe Xi multimeter
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Table 1. Additional filtration thickness of Al, Sn

Filtration material

Thickness (mm)

Al 0.2, 0.4, 0.6, 0.8, 1.0
Al + Sn 0.2+0.2, 0.2+0.4, 0.20.6, 0.2+0.8, 0.2+1.0, 0.2+1.2, 0.2+1.4, 0.2+1.6
M= gHol S7kste dads HEolARF 60 kVp
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Fig. 2. Dose rate for each Al(mm) filter thickness.
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Fig. 3. Dose rate for each Al(mm) and Sn(mm) filter thickness.

Table 2. Measurement value of each tube voltage for Al filtrations

Al ?;Iil(r:nk;less Tub(ek\\;(r))l)tage EX(I;I? Zl;r)e Measurement value(mSv/h) é:;gﬁf}%‘; SD
40 10 0.011 0 0 0.004 0.006

60 10 0.604 0.914 0.533 0.684 0.203

0.2 80 10 0.674 0.483 0.46 0.539 0.117
100 10 0.706 0.607 0.754 0.689 0.075

120 10 0.607 0.762 0.514 0.628 0.125

40 10 0.026 0.001 0.019 0.015 0.013

60 10 0.023 0.507 0.479 0.336 0.272

0.4 80 10 0.413 0.678 0.657 0.583 0.147
100 10 0.752 0.442 0.547 0.580 0.158

120 10 0.582 0.591 0.508 0.560 0.046

40 10 0.001 0.001 0.018 0.007 0.010

60 10 0.599 0.574 0.632 0.602 0.029

0.6 80 10 0.524 0.466 0.702 0.564 0.123
100 10 0.766 0.616 0.488 0.623 0.139

120 10 0.591 0.673 0.566 0.610 0.056

40 10 0.412 0.009 0.008 0.143 0.233

60 10 0.549 0.381 0.566 0.499 0.102

0.8 80 10 0.642 0.599 0.672 0.638 0.037
100 10 0.632 0.73 0.491 0.618 0.120

120 10 0.64 0.491 0.474 0.535 0.091

40 10 18.416 18.472 18.707 18.532 0.154

60 10 5.605 5.947 5.728 5.760 0.173

1.0 80 10 0.015 0.372 0.122 0.170 0.183
100 10 0.491 0.335 0.566 0.464 0.118

120 10 0.558 0.355 0.457 0.457 0.102
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Table 3. Measurement value of each tube voltage for Al + Sn filtrations

Al+SrEH:l[iil():kness Tubfk\vlgl)tage E?rﬂ(::)re Measurement value (mSv/h) ﬁggs}%ﬁ SD
40 10 18.416 18.472 18.707 18.532 0.154
60 10 5.605 5.947 5.728 5.760 0.173
0.2+0.2 80 10 0.015 0.372 0.122 0.170 0.183
100 10 0.491 0.335 0.566 0.464 0.118
120 10 0.558 0.355 0.457 0.457 0.102
40 10 5.847 12.197 12.42 10.155 3.732
60 10 8.316 19.125 19.141 15.527 6.245
0.2+0.4 80 10 14.202 12.418 13.676 13.432 0.917
100 10 0.294 0.33 0.512 0.379 0.117
120 10 0.406 0.482 0.888 0.592 0.259
40 10 4.108 4.531 4.084 4.241 0.251
60 10 16.38 24.638 16.034 19.017 4.871
0.2+0.6 80 10 18.676 18.446 28.478 21.867 5.727
100 10 8.927 7.616 11.493 9.345 1.972
120 10 0.261 0.602 0.423 0.429 0.171
40 10 0.834 1.14 0.922 0.965 0.158
60 10 5.208 3.814 8.502 5.841 2.407
0.2+0.8 80 10 8.187 8.374 9.022 8.528 0.438
100 10 17.932 17.221 18.185 17.779 0.500
120 10 7.625 10.607 7.115 8.449 1.886
40 10 0.016 0.021 0.123 0.053 0.060
60 10 2.423 5.182 5.538 4.381 1.705
0.2+1.0 80 10 17.507 26.608 17.446 20.520 5.272
100 10 19.003 19.264 29.642 22.636 6.068
120 10 7.903 15.315 14.975 12.731 4.185
40 10 0.02 0.08 0.133 0.078 0.057
60 10 1.407 1.196 1.744 1.449 0.276
0.2+1.2 80 10 9.371 8.28 16.041 11.231 4.201
100 10 19.918 19.668 19.918 19.835 0.144
120 10 9.969 17.091 10.814 12.625 3.891
40 10 0.003 0.003 0.005 0.004 0.001
60 10 2.618 1.193 3.991 2.601 1.399
0.2+1.4 80 10 12.772 6.699 13.246 10.906 3.651
100 10 19.866 30.457 19.822 23.382 6.127
120 10 18.063 9.341 17.976 15.127 5.011
40 10 0.011 0.004 0.01 0.008 0.004
60 10 1.677 1.493 3.304 2.158 0.997
0.2+1.6 80 10 3.216 3.317 3.718 3.417 0.266
100 10 12.474 19.273 12.566 14.771 3.899
120 10 28.309 18.449 18.333 21.697 5.726
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V. CONCLUSION
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