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Fig. 1 Schematic diagram of the experimental apparatus for measuring TL and TSEE.

Li,CO;, Al,O:%} Si0,E 1:1:29) FHHIZ o] A7 5 1800CE 71298 CO7
53 beta-eucryptitert THEAZILE. B Ao AR AR =7|E 5xbSxlmro]th,
Photon& XA 7]7] el BE ARE 400ColAM 1417F B9 @ 2]ate] AlZuol] F&31=
TL emission centerg& AAZFHTE Photongd RAMIZIA] &8 A9 TLES 300K%H
600K AtolellA] ZA3lo] background$d #2033 ¥ photong ZAMAA TLE 243t}
iCso] 2AME AlZlN WEHE TLS #EuMBoz 2439t TLEAA A5 L5
program¥ 2EZHIFXE o] &3l 1K/SS 2EASER 719ste] TLY Al7|ef L&
X-Y715 A1 715800 570 A58 42y Ao 2 A7 & dHQ) ks BYas
VEE AAHEE 5x107torre] AF =X TLAZIE S8

o
|
fi i



e, ol dg, Ho. 24, WA 25

A

IR

= =

T

0. &

et

o
of>
el
fr
N
ifie4
3L
8

JF2E AEE 100GyY UCsE A & 1IK/SY 224 %
El-faelo]| B x50 2HEYo|r) 24 TLHAL X845 W)y I3z
WHell &3t 373K, 401K, 500K, 543KolA AHALLEE A= TLZHEZ B .
373K. 401K, 543K &4 M7} 500K TLAI718) 23%. 36%. 5% 7}AH. 500K peaks 3
< L£EE VHIAER AHARZ AMSE ¢ Y Y 28 25 odoA UEhlE peak®E
filtert} lock-in amplifiers 2 FA 3 AA AR Z AFL31A] fo™ HlM urEo) =718
a)grol MgA 2 AHEE A B3t

70 ¥ T — L ™

60 |RRADIATION DOSE : 100Gy

I
50 I HEATING RATE : 1K/sec
40 ¥

30

20

INTENSITY ( arb.units )

10t

L e A

0
300 350 400 450 500 550 600

TEMPERATURE ( K )

Fig.2 TL spectrum from 4MeV-photon irradiated beta-eucryptite. The duplicated TL curve is
split into the isolated TL spectrum by using the numerical analysis and thermal annealing.
The peak temperatures are located at 373K, 401K, 500K and 543K,
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Fig.3 The TL intensity as a function of irradiation dose. Open circle is the integral of the TL
intensity between 300K and 600K, At 500Gy the supralinearity begins, grows and
disappears at 17100Gy. Open triangle and square are 401K and 500K peak, respectively.
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Fig. 4 The measured TL intensity (open circle) and calculation (open triangle) as a function of
irradiation dose,
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Fig. 5 The net amount of supralinearity as a function of irradiation dose,
According to the irradiation dose the net amount of supralinearity grows and slowly
decreases after passing a maximum value around 2000Gy,

ZAMA g Roll oJajA dhEsl= M3 A9 23 supralinearity® %ol Y7 WA TLAZI

-
L



HeF, o8, WY ¢. 24, Y 29

TL(R)=L(R) +S(R)

M
M-N

=L, (1—exp(—rR))+Y[ )(exp(—RM)—exp(—R/N))“' pre e e A1(T)

olth. flo} #e W gro g giddt A(7)dl 9% TLAZS 2363 Ze] Ay Axel 2 o
A3},
1E7 L} T L T T
~
® 1E6| o : EXPERIMENTAL DATA o 88 0 -
Py-==4 a
[ -
3 A : CALCULATION ¢
0 ®
[ 1E5 B A .
O )
S~
E 1E4l . |
7
Z e
Ll [ ]
= 1E3f a ]
[}
1E2 1 1 L S | Iy
1E1 1E2 1E3 1E4 1E5 1E6 1E7
DOSE ( cGy)

Fig.6 The total TL intensity of experimental data and calculation vs irradiation dose, The
calculated TL intensity is accord with the experimental result except for the 50Gy range
that supralinearity appears,
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The Characteristics of Thermoluminescence from ™"'Cs
Irradiated Beta-Eucryptite
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The thermally stimulated luminecence (Thermoluminescence:TL) of
manufactured beta-eucryptite was studied for dose range of 200cGy-20000Gy. The
TL spectrum from cesium irradiated beta—eucryptite was measured over the
temperature range of 300K to 600K. The linearity of TL intensity vs irradiation
dose is valid up to 50Gy and beyond higher dose supralinearity and saturation
come out. At the dose of 2000Gy, the net number of supralinearity is maximum.
The net amount of supralinearity form newly formed trapping center by photon
irradiation and totally calculated TL intensity are accord with the experimental
results except for the 50Gy range that supralinearity appears.



