( )
36 6 ACTA SCIENTIARUM NATURALIUM Vol. 36 No. 6

1997 11 UNIVERSITATIS SUNYATSENI Nov. 1997

fint R Bk AR Ol 7 e i 7 () AR S AT 7T

RebAF Tk REE  Stokes M J
(Pl KFWEFEZE , TN 510275) (& BIRTRFHEE HHFEAHR )

500C Y MgSOs . .
4 . . 4 -3

4 ) LF(Mg, Ti)
MgSO,s, LiF(Mg, Ti)  LiF(Mg, Cu, P)

0 483, TL 818. 4

30 , .
e LiE Mg. Ti .
( Tm, Mn, Dy CaSO4) ,
CaSO04 , Souzd”
, Morton'®’ MgSOs ¥ ESR
I~ 10 Gy \ ESR
.1 ESR , : .
. 7 MgSOs ESR
s MgSO4 s
Y MgSOu . . 4
. 1C /s, 4 144, 243, 316 368°C,
60°C , . , 4
.3 , 4 . LF
(Mg, Ti) . MgSO:, LiF(Mg, Ti) LF
(Mgv CU7 P)
( 19375072).

1997-03-25 , , 59



58 ( ) 36

1
Mg SO
, Ca 369.9mg/kg, Cu 0.94 mg/kg, Fe 6.44 mg/kg, Mn 5.96
mg/kg.  MgSO4 ) ) 2 4 5mm )
Y ) “CoY .
7188 500
T, 1C /s 5C s . F % 10" Gy.
EMI 9235QA., Corning 5~ 58 , )
. : I~ 10
c, , N> , 1 (black—
body radiation) ,
2
L , ( )
) X 7
D, , n P(n)=
(D /Do) ¢ "™ I, Do 1 ,
1 1 . 1 .
1 , Pi= 1- ¢ ”Po, P
1 1 R
2 , P= 1= ¢ o= D/IDoe "™, P> 2 )
, 3 , . P
P>
F(D)= R[1- exp(=D /Do) } (1= R)[1- (& D /Do)exp(= D /Do) | (1)
, R 1 , 1 )
D& Do, e "™ 3 . (1
F(D)= RD /D (1/2-= R) (D /Do)’ (2)
(2) : 0<R<1/2 - s 1/ <1 - ;
R= 0 , . . R .
Do ) ( R~ 0).
G(D)= [F(D)I/D]/[F (D) IDu ], F(Dt) . R F
(D) F(D) , G(D)

3



, i 12 500
. + XBEIE
5 1 5 10000{ 05 AL 2 '\
§ 7 500 \
. —
= 5000 \/./ i
’ 2 500 i ‘\k
T— Tm 2 n T / — T
I(T)= Inexp[- 0.5(—=< )71 (3) 0 100 200 300 400 500
t/C
Py Im ’ Tm , €
1 1 PGy®CoY M ¢SO0,

Fig. 1 Glow curve obtained for MgSO4 sample ir—
radiated with ®Co7 rays at dose of '® Gy,

fitted with the Gaussian function
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Tab. 1 The averaged glow peak and standard deviations

1 (Cs c
144- 1 243k 2 316+ 3 368+ 3
5 171 4 272F 3 345+ 6 399+ 6
Mg SO+ , 4
4 2, 3
2 . (1) ; 4
, R, Do e 2

£2 MgSO&hE MAH K KM F Bl oY A5 15 8

Tab. 2 Characteristic parameters of nonlinear TL doseTesponses of ¥ -irradiated M g SO4
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Fig. 2 Dose-response curves to7 radiation for 4 elementary glow peaks
in MgSOy4 sample fitted by equation (1)
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Fig.3  The nonlinearity factor as a function of
dose is plotted for the first and the second
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Nonlinearity of Dose Responses of Thermoluminescenece
in Magnesium Sulphate

Zhang Chunxiangrx Luo Daling Leung P L Stokes M J

Abstract  The thermoluminescence ( T L) from anhydrous magnesium sulphate powder ir—
radiated withY —ray in dose range from 1 Gy to 20 kGy were measured in pure nitrogen en—
vironment. T L glow curves were deconvoluted into four elementary peaks based on Gaus—
sian function. The measured TL dose—responses were fitted with a dose response function
to get nonlinear characteristic parameters, one-action factor and characteristic dose. It is
shown in this experiments that the dose—responses of peak height for 4 glow peaks are
supralinear. The characteristics of dose responses in LiF (M, Ti), LiF (Mg, Cu, P) and
MgSO4 are discussed.
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