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Table 1. Thermal parameters of synthetic glow curves.

Curvel Curve2 Curve3 Curve4

Kinetic order 1 2 2 1
(1or2

Heating rate 1 1 1 1
(K/sec)

Activation energy 1.085 1.45 1.537 16
(eV)

Frequency factor 8.0E+13 3.0E+17 40E+16 10E+14
(1/sec)

Initial con. 40E+4 10E+5 20E+4 20E+4

(arb.units)

Peak temp. 366.3 395.8 438.8 531.2

(K)
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Fig. 1. Synthetic glow curve(solid line) with individual peaks{dots line) fitted by the numerical
method. The total fitted curve cannot be distinguished from the original curve.

LE A54S ARl Aze EY9E IAF AZIFA W4 kinetic order, #7335
AU, old JEF 2 %7 EY Y=g TFatn, SR Pyl o8 i
Zzbel WSgko] W@ BaE AT A7IFAe 2819 Ao, 2w wad A4
G2 A7 ZHe Wegteltt B&® ZZe A= A7)FAM 9 kinetic order, #4438
AUz, olgAEF, AHer I 27 EY Uxef WSS B2d 2o 29 @2
EFE AT AAFAE W5V 8 FoA AL ﬁl# Fdatn, Folx Wyl 9@
ZHE AT A7 FAR FHHAH il oFte] T 7 o] FAadel e FajE F
BERA o dAF Hlﬂ%*dﬂ AA QA= Avlsdel A9 dAge & & Ao

Table 2. Thermal parameters of the complex curves obtained by computerized glow curve

analysis.
Curvel Curve2 Curve3 Curved

Kinetic order 1 2 2 1

(1 or 2)
Activation energy 1.119 1.486 1.549 1.64

(eV)
Frequency factor 24E+14 89E+17 6.0E+16 2.67E+14

(1/sec)
Initial con. 39E+4 99E+4 20E+4 1.95E+4
(arb.units)
Peak temp. 366.4 395.7 4379 530.0

(X)
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2. Z0RM0| ZALE a—ALOs2| HEAlS EHE

Si, Tio) B&2o] A7IE a—ALOY EA4F R A71E TLD— 10050 oF 551 =g
4R 3 glo] zhupA WARAM M ZA) (Thermoluminescence Dosimeter © TLD) 2419 749
A2} wFol 7)ot o—ALOS 2R T2 2 A AFE Aste e, A, of
ZAbol 93 g—ALO,S FBAF R AT G ool vk B Aol AHEH
a—ALO; (ESPI K—277) ¢ 2 71% A7 10mm, F7) 1mo)w, Zhupd & 2AMA7]17] Ao A 8E
800T ol A 1A B¢ A elste] A7 ¢tol] &S AT AT EHol 7]1U38= centers
A A 3 E 300K~600K ¥ oA Co®(10°cGyh )& 2ok Aoz AN A 89 A5
w38 732 ) 2 (Hamamatsu, R456) & 2 248 Atk 18 29 A2 10°cGy 2 A a—Al
0:& 0.12K/s8] €& A4 52 23 43 B3 A7|FHolth 23 E a—ALOS A=
W A7) 2He] AR A7) FA FY, A ers ex A5 E2RE P 4zt Lad
A= g A7 2Ae HHE £27) 381K, 415K, 442K, 460K, 488Kt 506Kl L, &3t
U A 7} 1.12eV, 1.52eV, 1.57eV, 1.76eV, 1.97eVe} 2.02eV 0] 3L, o] & 757} 6.79X10*(1/sec),
3.50X 10%(1/sec), 9.15X 10"(1/sec), 2.26 X 107(1/sec), 2.45X10*(1/sec) & 1.37 X 10"*(1/sec) &
B2aE 6719 B9 G443 w3 A7IFALe 13829 HAFAMoln, Biid g dR
A7 S0 g s Hyahe 237 2ok AR AQ Wl o3 £alE ek A4
0—ALO:S SHE A ZIFA FolA 381K AH L& Zv A4S 2B A71541 9 kinetic
order, @43} AU A 9} o]g A%+ Kim¥ Whang, CookeS] Z8 a3 wl-§ FAHE 4
A & 5 AT”

Table 3. Thermal parameters of isolated glow curves from a—Al,O; irradiated with Co% gamma
radiation using numerical method.

Curvel Curve2 Curve3 Curved Curveb Curveb
Kinetic order 1 2 1 1 1 1
(1 or2)
Activation energy 1.12 1.52 1.57 1.76 1.97 2.02
(eV)
Frequency factor 679E+12 35E+16 9.15E+15 226E+17 245E+18 137E+18
(1/sec)
Initial con. 2.05E+4 1.11E+4 1.14E+3 1.06E+3 25E+3 29E+2
(arb.units)
Peak temp. 3814 415.1 442.6 460.0 488.2 506.6
(K)

Table 4. Thrmal parameters of the isolated a—Al.0s glow curve with peak located at 381K
according to various methods.

Kinetic order Activation energy Escape frequency
(1 or 2 (eV) (1/sec)
Numerical Mothod 1 1.12 6.79E+12
Kim and Whang 1 1.10 340E+12

Cooke 1 1.05 3.60E+12
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Fig. 2. Analysis of the glow curve from a— Al,Oj irradiated with 10%cGy of Co® gamma radiation
and heated at a rate of 0.12K/sec. The solid line is measured data and the dots line
are fits to the data using numerical method.
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Abstract

The complex glow curves were split into isolated glow curves to be calculated the values
of kinetic order, activation energy, escape frequency and density of initial trap from the indepen-
dent glow curves using the mathematical method of thermally stimulated processes. The mini-
mization of the intensity difference between measured and theoretical glow curve was done
by the nonlinear least-square program. The results of the fitted curves were almost equal
to the actual values of the parameters. Thermoluminescence from gamma ray irradiated a-
ALQO; over the range of 300K to 600K was split into six glow curves. The kinetic order, activation
energy and escape frequency of first glow curve were obtained as 1, 1.12eV and 6.79X10"*

1

sec”!, respectively, which were similar to the results of other method. Also the parameters
of the second and the third glow curve and so forth were calculated.



