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Fig. 1. The variation of TL glow curve of CaSO, :
Dy due to heat treatment at (a) 400°C (b)
600°C and (c) 800°C for 2hrs, respectively.
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Fig. 2. Fading characteristics of CaSO4: Dy TLD for
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235°C, respectively.
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Fig. 4. Heating rate dependence of TL glow curves of
CaSQy4: Dy preheated at 150°C
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Table 1. The determined parameters and activation energy of CaSO,: Dy TLD.

8(t/s) T,(°K) w T 4 Ue A Ez* E** S
54 508 59 29 30 0.508 0.057 1.27 1.20 2.01x10"
6.4 511 59 29 30 0.508 0.057 1.29 122 3.48x10"
7.9 514 58 29 29 0.500 0.056 1.25 1.22 3.61x10"
10.4 524 61 30 31 0.508 0.057 1.30 1.21 2.15x10%
15.0 535§ 63 31 32 0.508 0.058 1.31 125 4.21x10“
26.5 563 65 34 31 0.477 0.060 1.32 1.27 2.67x10"
average 0.502 0.058 1.29 1.23 3.02x10"!

+£0.012 +0.001

$0.03 0.03

* ; from Halperin-Braner’s formalism
** . from Chen’s formalism “'*

£13



(d7F=2) CaSO,:DyReadzAe] A4t g2ld EA-HehAl - A=A - EAZ - epl & -GS

3 A WA= E=(1.231003) eV, AE4lxp=
$=2302x10"/sec ek

28 5(a)e TLEA O Q4T LEZAGHZA A
gd ke 218CE fx5te] 24§ CaSO,:Dy TL
9] FeudgAe|rt, Juld o jsothermal decay
of &gt wAHAY Arm=

o

A(o) m~1
[A(t)] =(m~1)S-exp(—E/ kT)t+1 @)

2 FoAA ofrla Alo)E SLEATAS AR
Holu] A(1) & Azbe ol %9 midolch AR 2
S5 B34 7H(decay time) tol T [Alo)/A()]™!
ol 71¢7] (2 5(b) JZRE Fal Ao A &3 CaSO,:
Dye] #3ae] JFme 29w o o &435}l )
= E=123eV, AEFQAR= S =2302x 10"/ sec 2
*E AhgEks e

7d g9 7kl @i glow peak 2% T,of 3z
RE B4 EE E AT 0|22 ZAlz o2

10°
o
K
w
ML
8
.
=
¥
= 10
g
b
2
100
100 200
Decay time(sec}
a
P
L
<
5 m=2 E=1.24ev
S S=3x 10" sec
g s
(S
0

0 100 200
Time(sec)

(b)
Fig. 5. (a) Isothermal decay of 235°C glow peak of
CaSQ4: Dy at temperature 218°C after an

exposure 10 Gy and (b) a plot of [A(0)/A()]
m-1 yereus t,

— 59—

E
=- +C (5)

ojch, M g 1) 4 7 sldgel @& glow Peak LX)
WS B o450l 28 (51422 fittingshe] 2 ]
271256 73 FAsleliAE E=1.23 eV},

8ty gkt glow curved] initial riseo] 412 TL
AEI(T) £ Baatael o] o254 gorz 24
Mo thgsh o Halg oo

I(T) =Fe.exp(—E/kT) (6)
2% 62 (a)x= CaSQ,:Dy TLe9 glow curve 9

]

8

8

g

23

A

E

Q

¥

g

=

o 100 200
Temperature (°C)
(a)

~ [

%]
-
8

R0 =
'a s

<
~

-

o 4}

0

g E=1.24eV

&

A a2

.

(2

’ 3 2
2.0 a.10 2,13
Temperature (1x103/°K)
(b)
Fig 6. Determination of activation energy by initial

rise method. (a) initial part of the TL glow
curve of CaSO, : Dy and (b) the corresponding
plot of In(I) vs. 1/T.



—510—

8} =-8-a) §3) %] “s§ &-2]” Volume26, Number 6, December, 1986

Table 2. The determined activation energy and order of luminescence
process of CaSO,: Dy by several methods.

L Order of TL -1
method activation energy(eV) s S(sec )
Process
*1.29 + 0.03 2 -
P
eak shape **1.23 £ 0.03 2 3x 10"
Initial rise 1.24 + 0.03 - -
Different heating
rate 1.23 £ 0.03 - -
Isothermal decay - 2 -
Average 1.25 + 0.04 2 3x 10

. .
* ; from Halperin-Braner’s formalism

*% + from Chen’s formalism" * 2
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Fig. 7. Best computerized fits to CaSO, : Dy TL glow
curve data at 1 Gy exposure.
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CaS0Q4:Dy thermoluminescent phosphor has been prepared by sintering the CaSO, after doping the
rare earth element Dy. Three peaks are found in the measured CaSO4:Dy TL glow curve at 110°C,
158°C, and 235°C when the heating rate is 5.4°Cfsec. The peak at 235°C is the most sensitive to
gamma rays among the glow peaks.

The activation energy of the main peak (235°C) has been estimated by the peak shape method, the
initial rise method and the different heating rate method. The estimated activation energies by these
three methods are 1.23 £0.03 eV, 1.24 £0.03 eV and 1.23 £0.03 eV, respectively.

The thermoluminescence process in CaSO4:Dy is found to be 2nd order when the main peak of the

- glow curve is analyzed by the peak shape method and the isothermal decay method. The calculated
frequency factor of the main peak is 3 x 10“/sec.

The dose response of CaSQ4:Dy TLD is linear up to 20 Gy of gamma rays. The reduction rate of
TL intensity is only 2% per 30 days at room temperature.



