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SUMMARY

As the handling of radioactive materials is frequent, radiation protection
which can be achieved through accurate measurements of the radiation
exposure doses is of primary concern to the workers involved. Several types of
dosimeters, such as the thermoluminescent dosimeter(TLD), film badge and
pocket dosimeter, have been used to monitor personal exposure doses. Among
these, TLD has been generally accepted as the most accurate and reliable
method of personal dosimetry, because of its superior and long term stahility.

All of the TLDs currently used in Korea have been imported from abroad,
Korea Atomic Energy Research Institute(KAERI) is now developing new types
of TLD which has more sensitivity and stability. One of the thermoluminescent
material KAERI is presently investigating is CaSOsDy, in which a small
concentration of Dy is added as activator. This thesis presents a method of
preparing  the CaSO.Dy  phosphor-embeded teflon powder which is then
compressed to thin pellet form used as the TLD element. Investigations are
made to determine optimum preparing conditions which are resulted the
largest emission of the thermoluminescence. Also experimental investigations
are conducted for the characteristics of the CaSOsDy Teflon pellet such as the
energy response, dose response, reusability, sensitivity, lowest level of detection.
and fading.

The optimum preparing conditions have been found as: the concentration of
activator Dy is 0.1 mol%; the disolved temperature of Dy is 320°C; the

sintering temperature of the CaSOs:Dy phosphor is 750°C for 2 hours; the



average grain  sizes of the CaSOsDy  phosphor are 100-200um. Our
investigation shows that the sensitivity of the CaS04:Dy pellet is 1.25-time
higher than that of the commercial Teledvne CaS04:Dy pellet. A dose response
is observed to lincar in the range of 10" to 10Gy. The relative energy
response(RER) in the low energy region is 9.6(for the “'Cs gamma source),
and the fading rate is about 10% for five months. The reusability is estimated
to be more than 60 times, and the lowest level of detection dose is 22 nGy,
which is substantially lower than that of the Teledyne product of 33 uGy.

It is concluded that the CaSOsDy pellet developed in KAERI can be
successfully used in personal dosimeters through appropriate filter design for

compensating the energy response.
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Table 1. Various kinds of personnel dosimeter
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Table 2. Various kinds of thermoluminescent material
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Fig. 1. Simple model of TL process with energy level
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ARz HAFo| vAHEZ CaSOs2o] FAYAAEI} 2 BAIME oy
fEAdel x4 ¥k AUy AEHL TL B FEYANES} 27 Sa9
MEQA 764% 24 7b Foh 9= &4o] Fohe R RERO| 1ol 7t
T Rolo olRo] onjste RE& FY MYl ¢ FY Mao] H$ol oz o
#Agde]l Y 2FFL dohe Aotk 2y CaSO, AFL YANEI} 152
A F71e HlE QY 27 gEo] Moy RIME oz &40l Fx @

o0 olg wAH 7] sl W Aol Yasc

2.4 74 (Fading)

ARl o) g dFozH ALY WA - AFR] HF $ELe &5
of ej&3t7] o] Ate] Aol wel TYE FASE BAsALG, Ao
et AaRo] ZAsA W AT A F 2 27)9) MPo| dia A4
€ TLe <&t A 49 TLHol A Aot oA AR F7} Basd
T ¥4E& ZH(Fading)gtn ot AL St FHABLE 2HsA == )
AHZA L Fe+e ZF47 YT 28 FaYr 28 & A7) g2o) 24 B4 F
8% AFAY K490t Wty TLD 239 4 B4 A¥Y d:= 3gd =
ARNZL F Holx 10 o) AEQ REdHA Ao WAE 2 o
2o 2 ZHE ZAF 1U9FL YolUA T ojde] FAE R E M3t
A A HEHIenz 1Y ¥ AEE J|Foz FAHE 2AHALY[B
Burgkhardt 9] 291 1976] matA 1 o|F e ZE & AHe #gge] oot 24 &
ol Fodn & + Aok
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25 A4 F @AA(LLD : Lowest level of detection)

CaSOsDy TL €22 17X EAHo2 Q& AAF 2o Wad $ANS
Ay QA ZFA=Z da] A} Peter L. Roverson and T.Donglas Carlson. 1992).
874 AdZeoly /A HEAFLS Yk M 2FA X Foh AR
FAAE} dttg s S Z3E ICRP 75[1999]¥ ol el 20 mSv/yr AEE A&
71 dZolth. metA AAMNFAZAN HFer) JME AL = AR
A83A 5238 4 AeA7t F23YA R Lakshman and R. C. Bhatt 1982). o]
BA 23 7hed A A FAANE LLDS} T ain Yuixoz o] ge A
233 AdETE AL w9 AP g Fol o2 A ANAA s =2 W
iBE GNE Y Mg o] Rt FH UutstE Ao oaE TL 2h9 INF
(zero dose)ll M e] =g ZFH3te o] P EFOAE Fatm EFQx9 3w
o #F3te AFS LLDE FFHA.R Lakshman and M. T. Jose. 1993]. & 7]
FAFolL & TL €238 FAH3 & F WAL ZAAF)7] Ao bare 4

TLD® n#3}& S3F e 2ok
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. CaSO4Dy 829 A=z

1. CaSO4Dy ¥ 2] A=A

1.1 CaSOsDy TL £ Azxwy

CaSOsDy 229 HH zd& AAs: 298 AH, B4H=2 A7tE € Dy9
HH =24 4, Dy e o zxs Ay HA dte =AY 4 o
A, Axd $LS 22Y 9o 2x9 2ANPY AFolg. olFA A 7Hx 29
g AL HdYe T AL ¢ AY. AYS =4 A &< Fig. 2, Fig. 3,
Fig. 4o Yetiic,

180

160

140

8

I /I/Ir{\%ﬂ\[

TL intensity (aarb. units)
8

8

60 Luuu . aaal . 1
0.01 0.1 1

Dy concentration (mol%)

Fig. 2. TL intensity of CaSO4:Dy phosphor with Dy
concentration
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/\h\\/

100 |

Intensity (arb. units)
8

1 1 i i 1 " Il i 1

300 320 340 360 380 400

Temperature (°C)

Fig. 3. TL intensity of CaSO4Dy phosphor with the temperature
of Dy doping

160 |
\
- '\
< —
c
3 140} \\-
£
s -
> /
£ 120
c ~
i
£ /
/
| /
100F
= [ ]
80 L 1 1 1
600 700 800 900

Temperature C)

Fig. 4. TL intensity of CaSO4Dy phosphor with sintering
temperature
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Fig. 2014 2442 d719E Dy 557 0.1 mol% Y W AEE Juge e

Wlew Dy ¥58 A%t Z7A919d TL 5= gagc

oN

Fadke o
FE Dy FEE AL F7071W TLEY el 28 oA G470 Jojuia
TL Z=7b wobA7] @ &olch[A. R. Lakshman 9] 290 1988] Fig. 3& Dy2 &
T e HAH 2rg dolut AYARE ey soln Dy WA Y o
BT BEZH HuZh € 30C2 AYNAY. 29n HEHoz Hzy 2w

= AZBAANN HIE Dy oj9je Ba

[}
o
2,
X
ok
K
2,
2
W

g 434717 9
$ dHet e doh 22e A2 F GNY LxE waAAEN 7

=& F4Y 43}E Fig. 4] YU dAge HH ex:= Fig. 4914 ®

nr

T AAY BRI Aol B e 75002 Aadon Qi e on

dol HAAolgith oY HES Fa Qe z7o wal CaSOsDy +2& A

=

Zahz W DI MwEE o H Zalaze Aagare X, AR M

7teb= Dyel 94l AR89 Dy:0s2 HA 522 01mol%s Haste 2o %

s

oA &2 F Aegio] SoiE Zapame Qo Dy:05& X &3 atel =

o
NS
&)
e
otk
2
L
i
2
30
fr
]

gade Y& % Dyol HA Hr 2xol 30 %307 Isomantleo) A 7}

WA Fehaa dhel gato) RE SWY g ¥ A Qe 24 2

BAZE Fehxa wo] FHA $4 FUFAE AR AFowA 2o A
MIE RAATIA gon 4Y 2% ENZL £ ok o)A wEofd Kiacy
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ARX 1. CaSO4Dy TL 2% o] so]:= Ak F b2 x)

1.2 CaSO4:Dy #2e] Fa37)

CaSO.Dy 229 Az 27] delc 22 27l olvel 2% Aejo]7] oo
°lg B BAR ©wEI YsiM: 24 o] mas Z7]d e
CaSOsDy= 274 Fefdd] s B4 BHS A chotsh Yoo 2o

ojh 2] e gearly yu

rlo
oy
k1
T
£
i
Jm
oX
re
2
R
v

2 #g =
©.[A. R. Lakshman 1992][M. Prokic.1991] TL 329 Az z27d FojAE= o

B EE3TIE 2E BUe) BE Exo] oA tEx 2r] 9 Oe3 2
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492 I $4 Az 2719 ARAE 14 2Hd BEYNE o st
UL dLA7IS B2 G olg Qoix: Ydasld me poy 2sg
< Table 30| Yeh)ye},

Table 3. Phosphor amount after first grinding

100~ | 150~ | 200- | 250- | 300- 425
A 0-63 |63-100 total
150 200 250 300 425 o] 4

A F(g) 0.51 1.4 | 228 | 291 2.29 3.7 49 7.9 25.53
T5E(%)| 20 4.1 89 114 9.0 145 192 | 310 | 99.1

OlFA 13 BEHFAHNA dojxn FLdATe BE BT 23 2y oo 2=
HE dotrz] s 13 BEHoA dojn T2 grain size(1)o]l Yehm 20
hE AEE TLA=)] HAsh) 223 63molde] Brg 23 Eysid

grain size(2)el YEIHA D 0] mg pr= TLZ=(@2)2A Table 40 Yepy
=3
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Table 4. Comparison of TL intensity for CaSO4:Dy TL phosphor with

grain size
grain TL grain TL
. . 2)/(1) W
size( #m)(1) ZE(1) size( £ m)(2) 25(2)
45 245507
45-63 337987
450] 3} 222927 0.59
63-100 381034
45-63 315117 0.83
100-125 356117 45-63 313943 0.88
125-150 360654
150-200 354082 45-63 329564 0.93
63°] 3} 249722 0.72
63-100 378979 1.09
200-250 346646
100-200 358992 1.04
2000] 4 382890 1.11
630] 3} 262997 0.75
63-100 352352 1.00
250-425 352914
100-200 370510 1.05
200-300 354717 1.01
| S I
630°] 8} 264350 0.83
63-100 ’ 297247 093 j
425 ol 318435 100-200 369748 1.16
200-300 351912 1.11
L 30001 4 324 | 108 j
Table 4 o4 & 4 %o] 63m ol3te A= HETb Yol H@ Hrlo e

Helsle wgd 7

Heraha) e

A

o A

a3z dgyozn

_20_

=

0=

TL 222 Agdnde



40 -
35 - % % L]

30

= S
1

&
-
1

(= =l
1

25 A

—&—
—a—

20 + .

15 1 b

Relative intensity

T M T T ) T ¥ T ] T
1-63 1-100 1-200 1-300 2-63 2-100 2-200 2-308-3000]| A} --
Grain size ( |y m)

Fig. 5. TL intensity of CaSO4Dy phosphor with grain sizes after
2 times grinding procedure

Fig. 52 2319 ¥4 24 dojxl ¥ 7)o B2 2xg agzz 1o A
22 4 Sgel gdglol FUAT Y g Fro Pao] vy Re =B & A

o H8 234 12 24N o)Fe 2HANY BEI L grain size = 100-200
mefan, 23k 24 HFAHAME Ho) ZEE JeiE BeI7E 100-200 mPoh
63-100m, 52 200/m ©l4de) FUA7] HFLoE Ay ZEE Vg Yoz
o Aol Ws ZEel zole o 12 %PEZA 3R] 97 W 2ol 63 ymo] Abe]
FE AEHT Aeele FEel W o)t ok malM CaSO.Dye Mz z7]o
2ol 2HAE TL 222 Atgatua & g 63m oAty ¥ue et got

2718 A8t BEES YA 7] G 289 2y BAS A L

a

232719 LS Az I Arol: ¥ ko] oo gy} HHol He

2LA7IE 100-200 m B elolth Be] Porza)s Eo] Ad o)A Hol A et 2t
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4 SAQoE 93e uAg.

°ldol A MAF x| wel KAERINA %3 223 TeledyneAl #23}o)
FEE HZY ABE Fig. 691 YA Fig. 6014 uw KAERIA Az% 2
T FET Teledynert £2o) o 90% B Lol Mg HrbolA A5 A
2o F2el H A5 & 5 A F Az 2P PEE o3y TL Lo

#E vd ZES} WolH) Yee & oAy

1 ML AL AN A AN S S

10, — KAERI

& | - - - Teledyne ]

Relative TL sensitivity
(8]

T T g l" T T T T T T T T T T
0 50 100 150 200 250 300 350 400
Temperature.

Fig. 6. Comparison of TL intensity of KAERI CaS04Dy
phosphor and Teledyne CaSO4:Dy phosphor

2. CaSO4:Dy Teflon £& 9 A=z

2.1 CaSO4Dy Teflon A A9 A= 33

T4 CaSO/Dy #2& SHastel TLD 442 Azad 748 faxg 7

K1

b usA AFshe o ojggo] Unk mey A4 AL FA o 2o

k>

A 3
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Ha Azd7 AN &4 TL $%d g2 238 ARAZ Ao Gate
HE 930 ol " 2L YPAZ Ystite] mat Azd 2249 725 g
718 TL €49 H3AH 540 Wamz oy sxs s Jatx 2AL
gajop gt dE = Aol 4t FRAANE} fAG g2 29 2y
& & F79 TLD2AZ Azshd o Zao| Wapa Uy 28g 37 gi
A QA e 22 TS 2L FAcN FrHRe uz 3% & doog
W e B ol HUF ZHox o] Dbl Kasa, 1990] & <4+

M CaSO;DyE %S TLDAZZ we o & HHojAz da 2ol Teflon

_:

AH-8[LMRays and T.G.stoebe, 1990]8}th. Teflone ARl A1 Frdavs
7t CaSOqRTH WolA 2te] S EYPHE = ko) Hl&) A€ Teflong 4
&8 Az o U902 neY He Ruy T Teflon®] E3HE AAs:=
olth Eulol et 2 BEY Exo] welxy] yRo It HHe Egulg 73}y
HAs ERnE 28 WM 222 AMzxeld 1 prs 4% A3 CaSOsDy
Teflon TLD= CaSOsDy #% 3Hake] wisto] wa} BETF A Folle Yoz
T7HEGE HA o FMEel #awe ¢ 4+ Yo Fig. 72 Teflon 4 z}9]
H otk gz BE A

°] CaSO4:Dy Teflon TLD 2 =}oi A} CaSOsDy &% o] Zlg42 TL 2%

CaSOsDy 2% #3ol @e Zx wWas g

£ SAARY 2 AN BEY fAMl GoAReE wi%E HH Yoz 2

Ao o av= A83tY TeledyneAl Teflon a2kl A § CaSOsDyE 2o

FEHI7E 15wi% - 25wl vls) tha g e ool
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0 T T T T T T T T T T T
0 D D O D O DM D D
Retio of CaSo4.Dy in CaSO4 Dy -Tefion pellet

Fig. 7. TL intensity with CaSO4:Dy phosphor wt% of CaS04:Dy
Teflon pellets

SolAl AA G WP og HzY 2L o)gsle sx= HEE YYe g g
=3
D Teflon® 3&oM HAHE 27 R 22z mes 47 Ayt waly
Teflon(Aldrich chemical company Inc.U.S.A)S HAA F RE(77°K) A
Zol wAdg B2z wsn Hzd CaSO+sDy & Z(63-200 m)S 2 ¥
Teflon 2@l Ho] ANA2 2o FUstA &g
2) T BTS 22 FAd g Yasid HEo A ZHAE o] g3ty o
100 MPa®] gt o2 t&3tdd(cold pressing) 0.8 mn £ 04 mm57, 45 2
39 TLD 4228 Az3d,

3) Azd TLD &zke AR S b A7) T2 AASI Y8 400 Col

&

A 1412} 43 2] (thermal treatment)3+c}.
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4 XYt B TLD &x& YSr-*y g-wAd9o2 AN TLD BEZ
A (System 310 TLD reader:Teledyne Brown Engineering) & ©] &3l 7%=

& S
CaSOsDy Teflon £7t& AALEE @ 260 TolH 1A+5 X sha] ol

L

= A HEE Qdln ga) Wb es 2ANA pre 3%} Teflon &
ke Aze] 2ol APHHE AL 28E ALA 6o 278 A, AR¥2E A9
Mzl o] &5E Zyxolm b7 38 A=Y CaSOsDy Teflon AzFolth, Abal 4
= AP o8 HrlZoln AMA 5E ¥gr-Yy B-d ZA7], Azl 6& TLD

#=7] System 310(Teledyne)o]t}.
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A 20 CaSODY Teflon 2 z} ol A %o

2ol i g

A3 CasSOeDy Teflon 22}

- 26 -




AR CaSOsDy TL B39 Ao o] &y

wodR

_27_



55wt inad

KL LS ]
B ARG Ery

*
ARG YA e
o S TR A

[E—

AF6. TLD 3H%7) System 310(Teledyne)
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2.2 CaSO4:Dy# %3} CaSO4:Dy Teflon2%9 ZE W=
CaSO4:Dy TL 39 B2 Teflon 232 HEAUE WY WP FHE vz
Z%}E Fig. 89 Uehuigich Hlime] 29 Az: A gol 14mgol %7 0.4mm,
WA 2% 5 229 4 30winz 42mgel AFEch ELL 400 Toll A 142
AL 39 FHYL, 23E FY§ Ruz AR Ro7 260 ColA 143}
dHYE o Fusach Fug Aas Yo MEE o839 01Gy ¢ Mo
2 4% Aol ZAA A Fig. 804 um 279 ZFEE Buzgze o o
%A Eolth Teflon &7} A Bwre] gage s % AF9 of 04ujolm, Br
T 02vjolm2 Buwo] ixps g BN 0589 AE Part dojuge
2 ¢ F Ao BES} FarsEy 23 T SGE2A YelgEe=xg 97 94
&2tel B¢ L zAbo] s Suje] Mape ZANA 23 T de] Hyg w
3o Fig. 991 JeElWth Fig. 9914 Bw 2xz ERS W wyz
=2 Fe} A9 fAlsn gt 2m=) TEY HEg He ygys=
T At @A Teflon 4x2 Azsidx TTEAY U¥BELS ay=
HEE S A% FHA9 YA7 neoz oFY o4k 2xz wEge
AL 22 AU dud YuHes SAQHN ALYARR Azte] Her)
ol tt,

Kl

rx
X rlo
ey
me 4>

N
ok

]
o
)

(o]
T

4

=]
U
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»
-

' j phosphor
- - - Teflon pellet

/ 4

- - -
(=] N R
1 S |

Relative intensity
(=] (<]

4 .
’, -~
2 4 , N N N
0 T ¥ === T v r —===
0 5 10 15 20 25 30
Time(sec)

Fig. 8. Comparison of TL intensity of CaSO4:Dy phosphor and
CaSO4Dy Teflon pellet

o ‘ ]
[ —— CaSO4:Dy phosphor |
1400F ... 1
o] |
I
§ |
g o |
E
200; ‘
I R R

Fig. 9. Comparison of glow curve of CaSOsDy phosphor and
CaSO4Dy Teflon pellet
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2.3 KAERI CaSO4Dy Teflon & # 9} Teledyne CaSO4:Dy Teflon 249

L= )

Fig. 102 A|&¢ Teflon A2t} 4439 Teledyne Teflon 4219 ZE& um
g 2ol T sz Ax= 7ol 45mm, ¥7 04mmeo]x 260 T, 17129
AR AHAE AH YSr-Py g-MYUo= o 13mGyy Myoz ZAAZ F
B 53t Hl2d A Fig. 10914 Bw KAERI CaSO4Dy Teflon £2}9 ZE+=
Teledyne Teflon 42t} M RE RS o oF 120 %olYos B2e wof opatr}xz

KAERI CaSO4Dy Teflon 229 97} &3 39 9ol o ¥ee ¢ 4 Yo

—— KAERI

74 - - - Teledyne

6 q
=
» 5- .
c
o !
£ 41 -
()
.2 34 .
ke
O 24 N
o |

Time(sec)

Fig. 10. Comparison of TL intensity of KAERI CaSO4+Dy Teflon
pellet and Teledyne CaSO4Dy Teflon pellet
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V. CaSO4Dy TL E4d9 =4 g7}

1. Aix gzy

TLDZ} AN FA R 7152 Hog 23 8] AN E WAL FAgA )
M AR S oY) e) BAIQlo) WAFA TR 3 NP FYsivd AYH 7
=& Yedojobdt ol WaAlM e oA} HAlE g 7te wxle) glof
¥ 2% Holth. CaSOsDy TL E7%°] TLDZ |89 w9 oiix) qEY &
otE7] Y3 geH e Ays gt

CaSOsDy £ NEE Az F $490] 2y Ao2A 4y Wagles A
Fe 9YE AAGI) A8 400 T A A3 €338 & Re Fusn CaSO4:Dy
Teflon £2HH 7 45mm, T4 08mm)= ge 2oz Aztsol =AY g A
olER W= M JHe A #18l 260 TAAM 1A A5ty =
Hl@o dux J&xye TL 239 frEUANS BAFE SHo2 2x9
Folu FA%GE 2ol ot wapx 471 08mmFA ] 228 o] g3lo =3
¥ AH}E 04mmFAY 23e) g3 A=A EHox Hgag Zuw s
X-A AR o3 20 keVol A2y 20keVAtol e oz & 10749 Nz o
2 YA E dest] ALY ojg Mo A zle 43 glo]l 2mGyz £

A dAsH a8n 712 MYozs 662keVel By y A Bics

o
fr

Hl-%é—}.
€ °l&3td FAGEAATL. 2AA] X-Mo dANE A2 BYe wyer) gu
build upEd& 24 Pgtow osg o gata AN E 2mm
PMMA (Polymethyl methacrylate) %2 o} A ZANZT YA HE zapg B
23 Teflon 229 oz oz2xg qgxa YEW A Fig. 113 Fig. 129 2
. Table 5% CaSO«Dy 229 azte] ofifx] ojzxz FCsoll thate] 72 3}e
RER &£ Jed Rojg,
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Table 5. Relative energy response of CaSO4Dy TL material

Vv
e66220 34 48 65 83 100 | 118 | 164 | 208 | 250
teflon

10178 |96 | 66 | 44 | 28 1.7 15 12 10 | 09
Az}
2110|4481 ] 92 | 66 40 | 28 | 21 | 16| 13 | 11

A LEH Ae =85 45U AesHo molm e TLDZF &<l
TLD-900(Harshaw)°]4 CaSO+Tm TLD® ojux] o]&A & 10952 dAA A
©.[Cesare Bacci and Cladio Furetta. 1980] Table 5414 2@ KAERI Teflon &
el A EQL 96, B2 ASE 922 Uehdoh Teflon 229 AE
% 100keV o149 o4z FAoliE HnH F& Uz g2y Hojzgk A
AR FHAME AR &0l Fx RstTh Wl Teflon 245 o] 5o
TLDE A#tste] o] 8A], 100keV olate] o Yx g z2te WALMS ZAsuz @
WE 2AARE FHM 2B HFAY TLD WA A=A UHE o] gated o]

of et B g sjFojopgie},
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80 oy _
= 707 ' ' . ]
2 60+ » .
Q 4o0- é n -
X 20- [ _
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0.0 . ————t
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Energy(keV)

Fig. 11. Relative energy response of CaSQO4:Dy phosphor
normalized to "'Cs

10.0 - Y
S S AR _
ao-é .......................................................................
> 7o-§ ---------------------------- -
g 6.0 N
B 504 m .
02’ B0 T .................................. i
K 5 @ '
10 i. rrrrr " ag .-

00 ———————y

10 100

Energy(keV)

Fig. 12. Relative energy response of CaSO;:Dy Teflon pellet
normalized to “'Cs
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2. 3F &4

CaSO:Dy TL £3€ $AY 24 AR ALg3h7] s 2wsb Hao
del HEH clojobsiel 2 MY4E nol: dFe Wolrt Wess suso

YWk o thRB TL EhE 14 Aol 24848 BAY[V. K Mathur, A.

m]o

C.Lewandowski, N.A.Guardala, J.L. price. 1999] CaSO+Dy TL 279 A et
Hal HEPS Bole Mo ¥g doly AT oI 22 HYL Yo
e FE7 Hgr HE gaar)ql 100-200m ©] A|RE 400 ColM 147t
EMEE I RN Fux CaSO4+Dy Teflon A2= 100712 260 TollAd 1A

@ e EHlEAth M AEE 10°Gy - 1Gy AH 22 1048 e
& cl8dte ZASGAT 1Gy-10°Gy AAE ¥CoZ ol &t ARG s
13t AN E 4mmTAS) PMMA®S 93 2AL2 AlZon ¥Cog o

il

83t ZANAAE 4mmSEA PMMA S 2742 wx ZAFE ARG o47)A

Gyel d#& F5 AN ol MY wa Matox oF3re] ztelzt 4 4

O

UCBZ I e B F7) AshMolth ZANY & BES gr Bxe) 23
Z] L 3

HAE Adstn FHANE BE FL o] &5a o

°f oz Ad. YRR A zaA} g

EAbddel ok 1/100 $E1H 10°Gy - 107Gy AdFolHE #7 dae 2w
b A A 1102 24H0 2% B 2o T3 zAM o) b
A WAL ARt wrhe AL dued WaA ojHd Moo o

FE A2yl A 10°Gy -103Gy o= WIL=g HHsta Ax TL

HECM 2 REREe AT ke Hrto ol gan TLEdo] Aol thef 2
e Hole 998 24% 248 Fig. 139 Fig. 149 Yepf Ao}
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Relative intensity

Relative intensity

103'!
102‘!
10" 1 -
10°!

aomd 3ol s iued s iied o iid oied 2y

-l

asvmed 2 soemed 4 oaemd o igend 4

O T TR vy g —rrrrmy—rrrrmy
107 10° 1x10%1x10* 10° 10? 10" 10° 10' 102 10° 10*
Dose(Gy)

Fig. 13. Dose response of CaSO4:Dy phosphor

10°

O o e —— e B e
1010_!
10° 1

» /
10] -
10 4
10° 4
105]
10* 4

3
10]
1021

1
10" .-
10° q

ol e | |

ol s ssed s it ind i i i

10'1 i B Abte AL BB AL b B LA | i A | e B B
107 10° 1x10%x10* 10° 102 10" 10° 10" 102 10° 10*

Dose(Gy)

Fig. 14. Dose response of CaS04Dy Teflon pellet
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Fig. 13% Fig. 14°1M & 4 QI5o] Axje Ruto] 7o) 10°Gy®H 10Gy 7

K

AE Ad 2HE H¥4L o122 Yee & £ AT B2 AL 107Gy 7
A= Ae dgHelet ¥ 4+ ok RE CaSO; AY TLER A 4o
el HAYe mol

and J. W.N. Tuyn. 1986] KAERIIH #z% TLEE9 HF JEMHL S23te

o

F G010 Gy2H 10Gy7A A s} ¥ oj[C. Furetta

rr

¥ T AT Ao 0GyE YouME Ao Bu = pgeps supralinearity
bodER R 39: 100Gyt "Wed esly o gusl pass
saturation 9%°] Yetus AL & 4 Yot [Cladio Furetta and Pierfranco
Gennai. 1981] Fig. 15% &% 4 ¢, wagtes da $29 10°Gye} 10°Gy
MM TL #= 4N w32Hy waglecs 2g3 EFFAE g Rolu}

10 Gy E B Sde Faast fa0) FrEnE 109Gy

o

_?_
T Y Hrlor Hggire T o ¥l CaSOsDy Teflon £ 2]

i Fig. 16914 2E 248 10°GydA & TH A7t F o] TEHA 9

=

L Eo Hld YL HolBR AE o] &3 10°Gyd=e] Huze

B

Beana & de 2o AYe B4Rgol WastAEh 1elu ICRP 75(1999]9)
AaAel olsel dwrele) d3 HEAREE ImSvir, AAAe] Ao 20
mSv/yr 24 HAASE DeAstA ¥ W 27 1mGy, 0mGyel HTech
A SE B gl R gl
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Fig. 15. Glow curve of CaS04Dy phosphor at low dose
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Fig. 16. Glow curve of CaSO4:Dy Teflon pellet at 10 Gy
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Fig. 17. Relative Dose Response of CaSO4:Dy phosphor
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Table 6. TL intensity of CaSO4Dy Teflon pellet at 0Gy and 13 mGy

TL = - Iy

146 271 221 ' 239 132

170 182 259 | 244 127
4P |

(zero dose) 165 373 269 | 141 145 ]208.08+69

156 191 265 126 253

200 295 338 144 150

134403 125647 116060 116520
13 mGy

123582
ERRE: _
132511 135896 106140 121481

ol A Mol 25709 Ao ost Dool H et gkl i 5= 69°) 2 Table
62 A Z olgstdd Y@ HAS Fao)
ool Gt Mg x =
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x = 731Gy
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Table 7. Fading of CaSO4Dy phosphor with grain sizes

grain
(¢ m)

Ti 63-100 | 100-150 {150-200{200-250 250-300|300-425]| 4250] 4

ime

(day
1 1 1 1 ( 1 1 1 1
2 0.91 0.88 094 ‘ 0.91 0.94 0.89 0.92
7 0.74 0.7 0.77 ’ 0.77 0.77 0.78 0.7
21 0.72 0.73 0.75 0.78 0.76 0.78 0.81
35 0.52 0.57 0.68 0.64 0.64 0.67 0.58
56 0.47 0.49 0.56 0.57 0.53 057 0.59
91 . . 0.37 0.37 0.41 0.43 0.45

5.3 CaSO4:Dy Teflon 2%}e] 714 54
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Sr-*y g-wapdeio ®F 13mGy9 H#FL ZAMAZTG Lz SRR
A7l fal 120 CoAA 1027 Qg o F 8539 a0 g8 12xz Fa

Al el BastE 150059 gxe was

[

et 24 49e )
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sk Hel7) g
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A F<2el KAERI9} TeledyneAt2] CaSOsDy Teflon 278 ZAx A E Jehy

2o]i Table 8& A2 Uy Holth Table 83 Fig. 28414 & 4= gl%o] A
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e T3] %S AA%D 74 UYL & AW, A2 AZY Teflon azpe] 7
4 54L& 23839 Teledynerl CaSOsDy Teflon &z 7Y EXI vzsge
o v]%& ¥ TLD-9009] 10%/50dayol BN E 22 g= gkolt},

Table 8. Fading of CaSO4Dy Teflon pellet with storage time

A Zt(day) 1 2 7 30 60 90
Teledyne 1 0.98 0.95 0.98 0.94 0.90
KAERI 1 0.93 0.92 0.94 0.93 0.89
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Fig. 28. Fading of KAERI and Teledyne CaSO4:Dy Teflon pellet
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