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Measurement of ECF for CaSOy:
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Abstracts - Dosimeters are manufactured from same process in the manufacturer, but the
deviation of TL raw counts exists among the dosimeters. TL raw counts are also gradually
degrade due to multiple readings and physical abuse. ECF (Element Correction Factor)
correct the degradation and deviation of TL raw counts to the average TL raw counts of
reference dosimeters. Procedures for producing ECF of thermoluminescent dosimeters were
described in detail. ECFs of 319 reference, control and field dosimeters were measured three
times and average of three ECF values was calculated. Also, % CV(Coefficient of Variation)
of three ECF values was calculated to verify ECF. ECF & % CV distributions for the field
and control dosimeters are presented. TL raw counts of field dosimeters, being used about 6
times for the past 3 years, were almost unchanged, but those of control dosimeters, being
used more frequently, were degraded about 4.7 %.
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Fig. 1. Exterior view of TL dosimeter (front and rear

view).
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Fig. 2. Typical TL glow curve.

Table 1. Number of dosimeters used for the ECF
measurement.

dosimeter reference | control | field | total
type
By 31 103 50
measurement
; 319
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measurement

27 83529 CaS0sDyo] 15 wit%, 32
ujA¢l PTFE(Poly Tetra Fluoro Ethylene)7}
8 wtnZ T gloem, AHe] 95 mm, F
A 040 mm(HEFA F 7ol A== P, Sl
270 &2 013 mm)olx, NEAY 7pedes
AFA Q4 & A8 vtm2=7 B35 Qi
HAl Ao 2AHE TLDE #E7)00A 300CH

=tA A4d&H ¥ F(luminescence)o] WEEH
I, of PFe HAEES E3 PMT (Photo

Multiplier Tube)Z o|$%Ho] AFANETZ HE
B olw 10-10° A= FZTEY. 7HLALE
e HEyFY F4E glow curve (218 2)g
s, glow curve oFHRES WA(TL raw
counts#t & AAEY, o] & 7|22 AF

: H30% B4 20054

F7+E gt

TL raw countsz< A#HAE &3
wel MAE gadted, gad 3x
FFo] Hol AL oyt Sy o
ZA Y H raw countsFH o2 H A
7} ECFolth. B AdoHe &3 22 T
SFE o] &3ty ECFE T3kt

o

N
N, Ho
HN 1o d

.
i

o N
e 2

o

TL . <RCFxLS ,

=] X=X =

Tliaw : TL raw counts
RCF : #=7] AR
(Reader Calibration Factor)
LSa - B=7] WAA| Light Sourced HF#
LS : AFA #5219 Light Sourced] %

Light Source® 7+ X %A #=%F LEDE &
A AR #HS PMTE Bulo] PMTY A5
Hsts AAE o LED #%9 AVIE e
LS./ LS A#HA #EA LSgho] LSy Aol
7 98 9 ol F RAY £t

B oo AFAE 3FFE Yo AHE
dQed, 71F4 %A (reference  dosimeter)<
ECFE 4% v 7] TL v 137 939
Mk AbEE D Bade A e BAgT.
N&EXAZEAY TL raw countsE WatA &3 343
gtz 7 4 v 284 % 7 (control
dosimeter)+ 371 €rttt #5719 A7BAHA AL
£5 e AFA 1, A #FA (field dosimeter) &
HIA AR FAA S HEHIE st Y
o AFshe AFA o]}

F 10 Ao ALSE AFA TH €L &2
2% JehlQ e, By measurement: H|E}
7ol 234 AgA o1, By,n measurement
= WE, 7 AR SR & Aot

434y R 29

Q%A ECPE Fah: ARE ted 2k
(1) 22 71ZAFA, 2SR, BFHA
= ojdueEe g3l 260 TAA 24
St ofdy AAY. ohddold TLAR

BRIE ABARE BT BEHE 2

o,

2 %



CaSOsDy 2F 2 %49 £4EAAAECF) iH=

233

Table 2. Example of TL response for reference & field dosimeters and ECF calculation results of field dosimeters.

TL response of reference

dosimeters

TL response of field dosimeters

ECF calculation results of
field dosimeters

TLD 1D

Pl

P2

P3

P4

TLD ID

P1

P2

P3

P4

TLDID P1

P2

P3

P4

AQ01665
A001666
A001667
AQ01668
A001669
AQ01670
A001706
AQ01710
A001714
A001717
AQ01733
A001737
AQ01743
A001744
AQ01745
A001753
AQ01764
A001765
A001766
AQ01772
AQ01773
AQ001777
A001784
AQ01786
AQ01789
A001792
A001793
A001795
AQ01796
AQ01803
A001841

334
412
450
446
3386
434
434
465
434
431
412
433
430
428
437
451
446
472

457
440
462
493
464
462
491
485
490
462
488
525

384
423
429
41
429
488
473
485

507
461
430
457
442
466
484

477
493
481
484
479
509
498
491
497
543
495
509
528
469

456
455
480
473
475
465
489
476

484
497
423
451
457
449
512
481
415
470
483
482
532
516
513
491
526
503
488
523
o07
411

432
437
480
491
509
493
492
4%
481
430
506
463

445
467

450

490
486

509
526
941
514
508
504
544
558
509
377

AD01501
A001503
AQ01504
A001505
A001506
A001507
A001508
A001509
A001510
AQ01511
A001512
AQ01513
A001514
A001515
A001516
AQ01517
AQ01518
A001520
AQ01521
AQ01522
AQ01523
A001524
A001525
AQ001526
A001527
AQ01528
AQ01529
AQ01530
A001531
AQ01532
AQ01533

421
386
394
421
434
402
416
407
432
434
426
437
410
429
407
428
429
397
431
406
412
423
404
428
397
416
421
429
423
396
418

383
412
389
392
387
391
405
412
414
429
418
435
410
452
407
429
438
440
424
428
441
411

434
393
388
443
393

389
386

403
485
480
497
415
394
419
409
426
457
475
531

515
437
533
503
512
504
459

473
376
49
382
468
458
384

385
418

A001501
A001503
A001504
AQ01505
A001506
A001507
A001508
A001509
AQ01510
A001511
AQ01512
A001513
A001514
A001515
A001516
AQ01517
A001518
AQ01520
A001521
AQ01522
A001523
A001524
A001525
AQ01526
A001527
A001528
A001529
AQ01530
AQ01531
A001532
AQ01533

1.07
117
1.14
107
1.04
112
1.08
111
1.04
1.04
1.06
1.03
110
1.05
11
1.05
1.05
1.13
1.04
11
1.09
1.06
111
1.05
113
1.08
1.07
1.05
1.06
1.14
1.08

1.24
115
1.22
1.21
1.22
121
117
115
114
1.10
113
1.09
116
1.05
1.16
1.10
1.08
1.08
112
111
1.07
115
122
1.09
1.21
1.22
1.07
121
1.23
1.22
123

1.37
118
1.10
101
1.29
142
1.29
122
1.25
110
119
1.04
1.29
0.97
1.09
1.01
1.03
1.01
112
1.01
1.09
122
1.36
1.06
1.30
1.30
112
1.28
1.33
143
131

121
1.00
1.01
0.98
117
1.24
1.16
119
1.14
1.07
1.03
0.92
1.09
0.95
111
0.91
0.97
0.9%
097
1.06
1.01
1.03
1.30
0.98
127
1.04
1.06
127
121
1.26
1.17

Average

450

474

480

487
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Table 3. Average of ECFs.

AR EBESE - $305 F455 20054

element

dosi Pl P2 P3 P4 S1 S2 S3 S4
osimeter type
By reference 1.00 1.00 1.00 1.01 1.00 1.01 1.00 1.01
' control 1.04 092 0.90 091 1.06 087 0.88 084
measurement .
field 1.1 1.11 1.17 112 1.06 113 1.20 113
Byn reference 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
" control 1.03 098 1.00 1.02 0.9 1.01 105 1.00
measurement .
field 1.13 1.04 1.06 1.10 1.05 1.03 1.08 1.05
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Range of ECF

Fig. 3. ECF distribution of control dosimeters
{beta/gamma dosimeter).

120
1 12

Number of TL elements

078-0.85 0.86-0.90 0.91-095 095-100 1.01-1.05 1.06-1.10 1.11-1.16
ECF range
Fig. 4. ECF distribution of field dosimeters
(beta/gamma dosimeter).
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Fig. 5. ECF distribution of control dosimeters
{beta/gamma/neutron dosimeter).
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Fig. 6. ECF distribution of field dosimeters
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Table 4. Comparison of ECF with 3 years ago measured
ECF.

average ECF
year Pl P2 P3 P4
By 2002 110 110 117 110
field 2005 L1l L1 117 112
By 2002 100 089 085 086
control | 2005 104 092 090 091
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