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. Abstract

The results of analyzing the difference between performances of individual dosimeters on this
research subjecting the PLD and TLD, which are the official personal dosimeters, through dosimetry
are as follows. After scanning the integral dose using an automatic scanner, the values of two devices
that went through dose adjustment process had a statistical difference in TLD and PLD measurements
under each filming conditions which were 70kVp, 200mA, 0.012sec and 42kVp, 100mA, and 0.012sec
(p<0.001 and p<0.001 respectively). As for the difference of measurement value between DAP and the
two particles under 70kVp, 200mA, 0.012sec filming condition, TLD had a value lower than DAP
average value by 44.2mGy - cm” and PLD had a value of 246.8mGy - cm” which was lower than DAP
average value by 15.5mGy - cmz, while under 42kVp, 100mA, 0.012sec filming condition, TLD had a
value lower than DAP average value by 17.9mGy - cm” and PLD had a value of 82.6mGy - cm” which
was lower than DAP average value by 7.6mGy - cm’. Also, compared to PLD, each of 10 devices
measured dose value in TLD had a larger deviation between the particles, and for a reproducibility test
which repeatedly measured one particle, PLD had = 1% which was lower than TLD’s *+ 2%. As such,
PLD had a superior performance result in dose measurement capacities aspect compared to TLD, and
therefore we could verify that PLD is more appropriate and advantageous in managing radiation—related
task performing worker's personal radiation exposure management in the diagnostic radiation field.
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Table 1. DAP &%}

ACHIL2] 28 A2)S o8ske] Ak B

;o

ECCX charge(nC)

BCF oY)

X(C kgil):

mGy + em® ={X(C'+ kg~ ') x0.876 )< em? )
- X: exposure dose in air
- RCF: reader calibration factor

- ECC: element correction coefficient

m. Z =

DAP Z4Z-& 70kVp, 200mA, 0.012sec #4710
A TLD 24 Al %1 261.2mGy - e’ 2.& PLD 274
A 2624mGy - em9} ¥|Z28 Fho. = VpEbka 42kVp,

100mA, 0012sec FdZ7Ao|ME= TLD 24 A
90.ImGy * cmfeZ PLD 24 Al 902mGy - cm’$}

FAAR Aol HEH A Bkt Table 1].

AER5GAE o] g3l S s & Y
4 AL AR F 29 g2 70kVp, 200mA,
0.012sec A7 TLDE Hit 217.0mGy - cnt
PLD 24 Al 2468mGy - e’ 2.2 EA14Ql 2lo] & 1.
901, 42%kVp, 100mA, 0.012sec 23 %71 A= TLD
24 A 723mGy - e, PLD 24 Al 826mGy - cm’
o2 F &A1k BAAR AolE BAHTable 2]
DAPS} F Z2zke] EAF Aboli= T0kVp, 200mA,
0012sec x4 TLDE DAP H##3k9] 44.2mGy

e |

o

(unit: mGy - cm?)

=2 | A% No.i | No2 | No3 [ No4 | No5 | No6 | No7 | No8 | No9 [ No.10 | Mean £ SD. CV | p-value
(Q’L‘g) 250.2 | 255.2 | 261.1 | 263.2 | 262.4 | 267.5 | 262.4 | 263.4 | 261.6 | 265.0 | 261.2 = 5.0 | 0.01 1

A by | 2652 | 2585 | 2635 | 2602 | 268.4 | 260.3 | 267.9 | 260.3 | 257.6 | 262.2| 262.4 + 38 | 0.0 oo

. op) 1895 [ 912 | 918 | 895 | 904 | 909 | 89.4 | 89.6 | 89.4 | 897 | 90.1 0.9 | 0.009 ;
oy | 902 | 908 | 896 | 91.3 | 897 | 91.1 | 89.8 | 889 | 90.8 | 89.4 | 902 + 0.8 | 0.008 e

A=EHZZ4(70kVp, 200mA, 0.012sec), B=EHZZ(42kVp, 100mA, 0.012sec), CV(coefficients of variation)
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Table 2. TLD PLDQ| TheltHst 3t

(unit: mGy - cm2)

= &K [ Nod | No2 | No3 | No4 | No5 | Nob6 | No.7 | No8 | No9 | No.i0 |Mean £ SD.| CV | p-value
A TLD |201.9 [ 226.4 | 231.1 | 214.9 | 210.4 | 221.2 | 218.4 | 2186 | 221.7 | 205.3 |217.0+9.1 | 0.04 0,000
PLD |249.3 | 238.7 | 245.3 | 244.2 | 253.6 | 249.7 | 256.4 | 248.1 | 243.2 | 239.4 | 246.8+5.8 | 0.02
5 |10 | 747 703 | 744 | 693 | 731 | 715 | 732 | 709 | 720 | 73.2 | 72.3%+1.8 | 0.02 0,000
PLD | 81.4 | 825 | 83.3 | 840 | 835 | 832 | 821 | 81.5 | 81.7 | 829 | 82.6+0.9 | 0.01
A=EHZZ4(70kVp, 200mA, 0.012sec), B=EEX71(42kVp, 100mA, 0.012sec)
% 1 p{0.001, Mann-Whitney t-test
Table 3. DAP, TLD, PLDQ| M2f x}o] (unit: mGy - cm?)
= & R No.l | No2 | No3 | No4 | No5 | No6 [ No7 | No8 | No9 No.10 Mean + SD. | CV
4 [DAP-TLD 483 | 288 | 30.0 | 483 | 52.0 | 46.3 | 440 | 448 | 39.9 | 59.7 442 + 94 | 0.21
DAP-PLD | 159 | 19.8 | 182 | 16.0 | 148 | 106 | 115 | 122 | 144 | 218 155 = 3.7 | 0.23
5 [ DAP-TLD 14.8 | 209 | 17.4 | 202 | 17.3 | 19.4 | 162 | 187 | 17.4 16.5 179 19 | 01
DAP-PLD | 88 | 83 | 63| 73| 62| 79 7.7 7.4 | 9.1 6.5 76 £10 | 013

A=EHZX7(70kVp, 200mA, 0.012sec), B=EAZ71(42kVp, 100mA, 0.012sec)
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