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AT NN 4.1 LEAINNIRRLEUAIAASIRLNNNT 71 lALaas-60 MAumTed 10 R

. . 4
789 Cas0,(Dy) Vesvuuuuy ildLaTasamanid

wt#Dy |[Cap.No. Reading (uC) X + SD * Sensitivity
' (n =15 (uC/R )
1 39.45 |39.21 |38.45 [38.23 [40.27
0.22 2 39.15 [39.00 [39.36 |38.72 [39.16 |39.179+ 0.586 3.918
3 39.87 |38.61 |39.49 |38.83 [39.88
1 35.02 [35.33 |36.15 [35.18 |35.85
0.44 2 35.73 [34.13 [34.75 |35.38 |35.73 |35.333+ 0.591 3.533
3 35.56 |36.39 [34.71 [35.10 [34.98
1 35.31 [34.90 |35.63 [35.39 |35.63
0.65 2 35.03 [35.91 |36.66 |38.62 [35.58 |35.501+ 0.556 3.550
3 35.38 |35.08 [34.80 [35.56 [35.04
1 29.77 |28.49 [29.41 [29.48 [29.22
0.87 2 28.36 [29.22 |28.57 {28.40 |28.32 |2B.587+ 0.727 2.859
3 28.00 |27.97 [27.04 |28.67 |27.91
¥ X + SD = average reading + standard deviation
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283 CaSOA(Dy) QﬁﬁzuﬁuUU1%LﬂiaQaﬂaﬁﬂﬁﬁ (L@iﬂuuaﬂﬂidﬁ D

wtady Reading (xC) X + sp ¥ | sensitivity
{ n=15 ) uC/R

15.71 |15.91 [16.22 |16.16 |15.53

0.01 [16.01 [15.60 [15.74 [16.41 [15.78 |15.901 + 0.379| 1.590
15.64 |16.37 [16.05 |15.03 [16.35 '

36.63 |36.84 |36.87 |35.84 |35.77
0.10 |35.30 |35.66 |36.26 [35.66 [35.00 |35.809 + 0.581 3.581
35.50 |35.62 [35.55 [35.23 [35.40

37.39 |37.71 [38.95 |39.02 {38.81
0.22 |37.33 |36.98 [39.25 {37.66 |38.74 |37.974 + 0.847 3.797
) 37.50 |38.03 |37.51 [38.36 |36.37

35.64 |34.94 [35.66 [35.76 [34.95
0.33 [35.76 [34.55 |35.09 [35.01 |34.94 |35.275 i'0.509 3.528
34.70 |34.75 |36.31 [35.78 |35.25 A

40.10 |38.93 [39.08 {39.54 |38.76 .
0.44 |37.27 |37.94 |36.98 {37.24 |37.51 |38.050 + 1.004 3.805
36.99 |37.39 |37.31 |37.37 [38.34 .

32.06 |31.38 [31.76 |30.79 }31.87
0.65 [33.00 {32.48 |31.50 {31.02 |32.18.(31.767 + 0.600 3.177
31.77 |30.89 [32.09 |31.79 |32.13

24.08 |24.53 [24.49 |24.95 |23.22
0.87 |23.78 |25.64 |23.90 |23.83 |24.26 [24.480 + 0.821 2.4486
24.85 |24.81 [24.79 |24.86 |25.11

15.34 |14.66 {14.88 [14.96 |14.55
1.00 {15.07 |14.67 {14.90 |14.70 114.84 [14.817 + 0.204 1.482
14.63 |14.85 [14.87 [14.63 |14.73

* X + SD = average reading + standard deviation
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AT T 4.3 LEAINITARLEUAIABTIRLANN 37N 1ALEas-60 NUSuuTen 10 R

. ' . T 4
789 CaSo, (Dy)Ierz iy i LATaNene A (LATENLENATIN 2)

wt%Dy

Reading (uC)

X + SD

*

“( n=15)

Sensitivity
uC/R

0.01

18.58
17.45
18.00

19.31
17.91
18.17

18.92
18.32
17.84

17.99
18.79
18.95

18.01
18.47
19.06

18.370

+ 0.552

1.837

0.10

32.52
33.30
33.54

31.61
35.00
33.59

33.55
33.30
32.70

33.42
33.73
33.15

32.40
32.92
32.63

33.157

+ 0.769

3.316

0.22

35.98
36.36
34.72

36.53
35.70
36.47

36.34
36.38
36.08

36.00
34.41
35.64

35.70
34.70
36.15

35.811

+ 0.684

3.581

0.33

37.01
36.75
37.63

37.05
38.11
38.02

37.70
38.10
37.81

38.60
37.79
37.98

36.50
37.20
38.12

37.625

+ 0.593

3.763

-{0.44

32.98
33.10
32.24

32.25
33.00
32.71

32.41
33.70
33.09

32.70

32.48
31.19

32.40
31.65
32.00

32.527

+ 0.629

3.253

0.65

30.68
31.88
29.13

31.16
31.88
30.04

30.92
30.51
30.28

31.00
30.91
31.19

30.80
29.71.
30.64

30.714

+ 0.731

3.071

0.87

|25.68

24.50
24.10

225.40
25.29
24.37

225.50
25.41
25.21

225.90
25.83
25.76

224.26
24.63
25.25

25.139

+ 0.807

2.514

1.00

17.24
18.086
18.00

17.77
17.44
17.40

17.186
17.18
17.50

17.50
17.48
17.00

17.37
17.57
17.64

17.486

|+

0.298

1.749

|+
g

= average reading + standard deviation
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A9 9N 4.4 uﬁﬂﬁﬂqﬁﬂﬂﬂﬁnﬂdﬂﬂﬁﬂ3&ﬂuu1a7ﬂ1ﬂﬂaaﬂ—60 ﬂﬂ?ﬂﬁmida 10 R

. o .4 . ¥ 4
289 CaSOA(Dy)aﬂizuuunuiﬁLﬂiaqgﬂaWﬂwﬁ (LERTUIRNASTIN 3)

WLADY Reading (uC) : X + SD * Sensitivity
( n=15) RC/R

118.56 [19.31 [18.92 [17.99 [18.01

0.01 {17.45 [17.91 |18.32 |18.79 |18.47 18.370-1 0.552 1.837
18.00 }18.17 |17.64 [18.95 |19.06

32.52 |31.81 |33.55 [33.42 |32.40 -
0.10 |33.30 |35.00 |33.30 |{33.73 [32.92 [33.157 + 0.769 3.3186
33.54 |33.59 |32.70 {33.15 |32.63

35.98 |36.53 |36.34 |36.00 [35.70
0.22 [36.36 [35.70 |36.38 [34.41 [34.70 [35.811 1 0.684 3.581
34.72 |36.47 |36.08 |35.84 |36.15

37.01 [37.05 |37.70 [38.60 |36.50
0.33 [36.75 [38.11 |38.10 {37.79 |37.20 [37.625 + 0.593| 3.763
37.83 [38.02 |37.81 [37.98 [38.12

32.98 |32.25 |32.41 [32.70 |32.40

0.44 |33.10 [33.00° |33.70 |32.48 |31.85 [32.527 + 0.629 3.253
32.24 |32.71 |33.09 [31.19 [32.00

30.68 [31.16 [30.92 [31.00 [30.80
0.65 (31.86 |31.88 [30.51 {30.91 {29.71.]30.714 + 0.731 3.071
29.13 {30.04 |30.28 [31.19 |30.64 '

25.68 |225.40(225.50(225.90|224.286
0.87 [24.50 [25.29 |25.41 [25.83 [24.63 [25.139 1 0.807 2.514
24.10 124.37 |25.21 [25.76 |25.25

17.24 }17.77 {17.16 [17.50 |17.37 )
1.00 {18.06 [17.44 [17.18 |[17.46 [17.57 [17.486 + 0.296f @ 1.749
18.00 [17.40 {17.50 [17.00 [17.8B4

* X + SD = average reading + standard deviation
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A9 4.5 udan1ImauduatsaFIaLnINT 310 Tauaad-6o M3y msed 10 R

o v &
483 CaSOA(Dy) Qﬂ?zunuUUTﬁLﬂiaﬁaﬂﬂﬁﬂﬂﬁ ( Qﬁﬂﬂﬁﬁlﬂgﬂn

~ & <
WMy 3 a99 )

: - *

wWt#4Dy Average Sensitivity (uC/R ) 3 n = 15 X + 8D

(n = 3)

. ~ 5 o < o~ o < ~ o d
LATANHANATIN 1| LRATANNRNATIN 2 LRTBUNHANATIN 3

0.01 1.590 . 1=837 - 1.474 1.63{1 0.185
0.10 3.581 3.316 3.421 3.439i 0.133
0.22 3.797 3.581 3.860 3.7461 0.1486
0.33 3.528 ) 3.763 3.063 ' 3.4511 6.356
0.44 3.805 ) 3.253 3.845 3.56&1‘0.284
0.65 3.177 3.071 3.561 3.2701 0.258
0.87 2.446 2.514 2.859 2.6061 0.221
1.00 1.482 ' 1.749 1.806 1.6791 0.173

* X + SD = average reading + standard deviation
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Q‘ 3 . . ‘3; <o U @ d“ o a
PTINM 4.6 LT sensitivity NauemacNansg « mu Lt llmneS e unuan

1N Aueas-60  evelSunSed 10 R

Grain Size| Weight Reading (xC) X350 ¥ | pelative 1Size
( Mesh) (g) ( n=10 ) Sensitivity|Distribution
+ 50 1.535 120.23115.70119.12/20.21{16.79|18.840+1.881| 0.715 10.197
20.5619.57(16.12{20.25[19.85
-50+80 2.297 125.17(25.74|25.71/25.89/21.19|24.755+1.591|  0.939 15.254
" |2a.71|25.79]28.17 24.84(22.74
-80+100 2.034 128.83(24.85(24.78|25.37|24.72(25.4484+0.943| p.965 13.508
26.35|25.89/26.64(25.21{24.04
-100+120 | 2.271 |28.18|27.09|27.01(28.23|25.24 26.35941.016|  1.000 15.084
26.77|26.38|25.88{26.32|24.51
-120+140 | 2.026 (26.17(24.68/25.14(24.05|20.21 25.435+2.333]  0.965 13.457
27.45(28.76(27.67|27.98/24. 26
- 1404170 | 1.571 |26.1925.71[26.04|25.70|23. 47 25.21141.233|  0.958 10.430
25.29126.02|25.71(25.51|22. a7
-170+200 | 1.351 |23.18]23.39|22.39]24.98|25.62 25.24541.671] 0.958 8.972
26.44/28.39|26.7826.82(25.48
~200+230 | 0.802 |22.24/21.92/21.60(22.60|20.02(22.203+1.393| 0.842 5.329
24.38(23.70/23.37(21.91{20.29
-230+270 | 1.170 [18.24(17.54[18.52[18.07]17.72 17.686+0.930| 0.871 7.770
19.46/16.66]17.4715.86]17.62
-80+200 [ 9.253 (27.28/28.69(26.69(24.27]|21.19 26.056+2.112|  0.989 81.450
24.52(27.45(27.39|28.04[27.04
¥ X+ SD = average reading + standard deviation
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WdsN linearity 2a9 CaS0,, (Dy) 0.44 wt#Dy
i hlse¥adunuuian Taveas-60 #aalsuased 50 - 1x10° mR
. - *
Dose Reading (uC) X + 8D
(nR) ( n=15 )
5X101 0.175 |0.173 |0.181 |0.177 |0.174 0.172 + 0.008
1X102 0.358 |0.397 |0.368 |0.450 |0.384 0.391 + 0.034
1x103 2.820 [2.900 [2.850 {2.910 [2.940 2.884 + 0.048
1x10A 27.72 |127.21 126.96 |27.91 |27.57 27.474 + 0.385
5X10‘ 132.0 (141.0 [139.0 }(138.0 [1386.0 137.200 + 3.059
1X105 282.0 |270.0 |287.0 |290.0 |280.0 281.800 + 7.694
* X + SD = average reading + standard deviation
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. a v 2 ° < < a
f15790 4.8  uaaIASuuaEs (ne) Nlsannimin Caso, (Dy) nieday s Lo
0.44 wtxDy lLim598n Co-60 M wTadag « fu
) _ *ok | _
Dose Reading(nC) X + SD X - Bkg.
(nR) n=3>=5
¥ .
0.000 | 6.331f 7.785| 6.865| 6.396| 5.897| 6.655+0.719 =
0.274 | 10.200| 11.600| 10.300| 11.900| 10.900| 10.980+0.760 4.325
9.864 | 40.300( 34.200| 33.100| 36.000| 33.900| 35.50042.885| 28.845
20.522 | 70.100{ 69.200| 67.800| 67.700| 71.800| 69.320+41.711|  62.665
31.080 |102.700/101.300|100.200| 98.500|100.800|100.720+1.502| -94.085 -
49.866 |166.700|152.800|157.400|160.700147.200|156.960+7.443| 150.305

* Back ground ( Caso,(Dy) nlilimieFad )

* % X

+SD =

average reading + standard deviation
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0.3364(X) - 0.5677

<
1

0.9994

bt
1

Dase(mR)

B 1 i AN 1 1 gl 1 1 i
P T T T T ¥ . T 1

8 28 48 68 88 180 128 148 168
' X-Bkg(nC) *

Zﬂﬁ 4.14 udeN calibration curve LWa®1A1 minimum detectable dose

89

* X-Bkg(nC) = average reading (nC) - back ground (nC)
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S9N 4.9 uﬁ@qmaﬁaqﬂwﬁﬂm relative response LNAUNUUWIIITULAI

£ PN o y
Tavaan-60 MAyWSId 200 mR 289 Caso,(Dy)  niadewles

0.22 wt#Dy
- * k
Energy (keV) Reading (uC) X + 8D Relative
Response
1250» 0.967/0.931|0.974/0.981{0.898| 0.92540.040 1

0.934(0.919 0;910 0.911(0.858

29 - 7.642|7.817(7.578|7.652|7.615 7.606+0.032 8.187
7.595|7.628(7.586|7.601|7.544

39 7.701|7.792|7.872|7.831{7.742| 7.78410.053 8.379
7.789}7.723}7.788|7.765]|7.832

43 7;749 7.817|7.704]7.945]|7.804] 7.906+0.165 8.510
7.91918.285(7.949|8.021}7.862

62 6.465|6.650(6.705|6.840 8.389 6.45040.217 6.943
6.270|6.200(6.3476.217(6.412

82 4.61414.689(4.538(4.654}4.512| 4.64040.076 4.995
4.69814.701}4.579(14.732]4.685

. 112 3.077}12.91212.93712.874}2.843| 2.95710.103 3.183
2.915(2.964(2.867|3.018|3.164

137 2.17212.221(2.101]2.197{2.051 2.060+0.109 2.220
2.003}(2.01611.987}1.9021.947

165 1.615(1.555}1.560]1.535]1.520 if55210.057 1.6871
1.803}1.655(1.4991.5011.479

* WHIITULARYTDITIRUAVNIIM Co-60

% X + SD = average reading + standard deviation
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RELATIVE RESPONSE

1 .

18 108 | | 1668
ENERGY (keV)

i Iy LY @ o §
M 4.15 s LEeNnNI9Ann relative response LﬂﬂuﬂnwaqoﬂuﬁaqidauﬂNNWQWﬂTﬂnaam—eo
UG

f5u0¥9R 200 DR 283 Caso, (DY) MeTeylas 0.22 wtwDy

18868

oL



1

A15790 4.10  wdNN1ILYTEULTIEY sensitivity 789 TLD tie CasO,, (Dy) NLe3ea o

L - ' b 3 Y S
0.22 wt%Dy Nu LiF(TLD 700) (7un195 1#97uuuas 1 a%3) nede les

dqas ' ar o
U8 Harshaw 'r]‘lL"l@]f}Jaﬂ -80+200 mesh LY]’]ﬂuLLZ\)%ﬁQ"IEI‘iQaLLﬂJJJJW 10 R

*
#uAnay TLD Reading (xC) X + #SD Relative
( n=15 ) Response
35.9838.53(36.34(36.00(35.70
CaSO,(Dy) [36.36/35.70{36.38(34.41|34.70| 35.811+1.910 1
34.72|36.47|36.08(35.64|36.15
LiF 2.02| 2.01f 2.04| 2.48| 1.98
(TLD 700 > | 1.99| 2.02| 2.00f 1.98| 2.01| 2.039+0.188 0.057
2.00| 2.00| 2.01| 2.02| 2.04

AT 4,11 udeeAFaransan liainniel caso, (Dy)  0.22 wtxDy aneFadumnn

i 200 R UAMIWABWAMLIEIRN o T

*
Time after Expose Reading. (nC) ’ X + SD
(Day) ( n=15 )
1 967.3 |948.7 |911.7 [935.7 |901.3 | 935.020 + 21.493
909.6 [957.4 [939.0 [944.2 |935.3
31 929.6 |937.4 [916.7 [917.3 [905.2 | 922.940 + 15.107
938.1 |948.2 [916.4 |900.7 |919.8

¥ X + SD = average reading + standard deviation
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