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Fig.1 The isometric plot of TL emission spectra of MgSO,:Dy,Mn (a) and MgSO,:Tm,Mn (b).
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Fig.2 The isometric plot of TL emission spectra of SrSO,:Eu”* (2) and BaSO:Eu’* (b).



#2M

FIEHE: FRREREEANE 89

2 W4k ARG BR B RIS A\ F R A A R B
g4tk

MBI R = 5% ki, WLE AL
BREEAB AR R LI ER, 858 TR
FESLAR IR I s R B i i 2 21, B
WA RIEGRME B A R REHE TR PR
BE Ak,

LW IHREREPBAZNRLE T, B
MSO4RE*(M=CaMg,St,Ba)f, i FH L+ EFAH
BANBETFERABEMRME, 5 S5SRAAdn
SO LR L EY, RSrf—HE
FEAL Vv LEBERATAME, Bk, BREBEE
SHTEH=MHLETF RE”. BiME SO FMH
BT VAR, BI(RE™-S07-Vy).

LT B2, T MSO.RE®, P (M=Ca, Mg, St,
Ba)# ik, BT PO 5L EFHBMLAEN AT
SO, POS AR SOS R BBRE AN
(RE*-PO-Vi)o M ERIXE6BE JE AR I R i I K
AHRE=MHELETFREIF O,

MSO4:RE*, Mn (M=Ca, Mg, Sr, Ba)B§ . fh#18%
K= RAERT, HEAKKEE REHKT,
HESRE Mn” R AR K AL, E Mo HBA
WER T 4 BOtkE, HAE ISR M~360°C BB E
~380°C, RATHEBEF M 85T HBRR K
2, M B E BT RETBLET, SiKE
BN K (RE>-S0-Mn?*-Vyy).

LR BN Eui, BTENERAE
BAAME, BN BV R EIRREB LA
MSO4Eu**(M=Ca, Mg, Sr, Ba){I R E &1k K
(Eu®*-8045).

3 RERAFEMEMIEEMEHESRBE
ERREHRETIEX

HER LFMgTi WEK-B&EWNA
LiF:Mg,Cu,P MI&t-TektEmp, RITSH (4
fEARERM R M, FHTFERHAERREL
TR R SR £k v B R BRI E & R e
MESHRESE, —KIEABET R FFFENE
Dy. HREH, AR EMNAIERERTE S8
KiEFBEE SRR ETIERX. Flm, BA=
L B F RO L 5B A6 B8 6 75 MSO4RE™ (M=Ca,
Mg, Sr, Ba). MSO4RE*' P (M=Ca, Mg, Sr, Ba)fl
MSO4:RE* Mn (M=Ca, Mg, Sr, Ba)%, *fy = p 48
SHEFIBWN AL - B, —KIERETF R ¥/

F 02, T MSO4Eu*(M=Ca, Mg, Sr, Ba)RFIBEt
&, Xy BB EH IR k-
R=D, BAZMH L E TR RS,
HTRERESEAREFEAMNER, FimyE
SH-EEH, BEX LA RERARBERES. T
BA BB RBRER LA, BT B SN
BB L SR TR, cRIERBEMNER
YERIBIBGRE, A EA—RIEABBELEL.

EEFHAREME S, BA CHSHERBN
I Ewa N IR . o, MgSO.Dy,P FHBA
Cu™'it, Cu™ ¥R NS 1E MR BRI/,
= MgS0,4:Dy,P,Cu (Cu 0.01 mol%) B2k tt-TF 2kt
WIRE(R~1)®), LWLERRY, MgSO.DyP HBA
EEN Cu WEET BAERNEHEE. BR,
CUHIBARE TREE A%, BT Cu'E
EERMRETAFNMRAN_ANKE, EBAR
KE SRR FEMBRGE Sk, F—KIERR
BAEEREN RN, HEHRBAMEBA Cu®
XL 82 B /D W R B AR M, B LiF:Mg,Cu, P
LiF:Mg,Cu,Na,Sil'""fl Li,B,0-:Cul'™ % 1 8 J 7 B
T B - TR mR.

4 RBESHIABLZHEMEIIREN
BXERERT

AR ELH T BEEH 5N R
R SRR, #bBAETFRHELZHBOIE,
K& KBHMAEERSE. BT REMIEEY,
PRIV R B R R R AN R K5
B XER[NAEHERRSHEERSRH (BRE
YRR W R R0, B AR B E RS
B /MERRTG(R BT A R, R 855 T B kP
&, RABASZHBRIENERERRTT.

BATAN, FERBEESHAREE X BiEM
REOVBERARERA, EEFRBRNZ RN, B
AR5 R B AR B B R TR
BARREHRF R P OME A RO, FEMHAH
B, #MRBBH MR T IS ASEN RESS
MAREENERTEERIET. EXR[19]F,
BATEN T HRAREH: 1) FRNMRBEATR
E-REE AR E— N R BN, KRS
B A—RER B 2) BAMRBETRERIKE
BER G E — N AR, KRB
AN, KRERBERRY, LML
HHEH BN T, WRRELEH G RBE R
TRt PRERSANER. fi, EBA=N
LB TRIRREBCANREESHT, BT



90 B H R

#3445

FBEFZAER, 4 B = IREH 2B L E 4,
Ny B B AT EMNERE-BERY, TBA
EC M TR AR AT, BT B SRR
A LS TR, ERIEEBRIKERER
RIFERE, FEA ER—~RIERRBRREMS, Xy R B
ES IR MR St 4. .

X E—FHRBYH R, W LiFMgTi, AARF
LET W EBBEMRAT BT, —Wk1ER maR B 5 4 Hba 4R 5t
LET /0, Em@gkuegm ', X&dmT LET
WREFBEHENMPRERNREEN N B EEEY
K, F—XREFSEHREHHEIEE,

5 4518

EANBHAUR, HBAFELNZNAR
ERBAMBHAFMLRFTARERE, BE,
PR RZNE R A A RER, MEURAR
AYERR . FERRIHBHRR AR R
HKHT BT R P BB B RY, T OISL ) s iR B O %
BN FEBFAE S KSR ET. R
TRk, KARBESROGEET, MNHEES
B B RE AL R AT AT R AR R R,
F AT REXS R BRI & A J7 AR B R RE

S 30w

1  Randall J T, Wilkins M H F. Proc Royl Soc, 1945, 184:
366
Garlick G F, Gibson A F. Proc Phys Soc, 1948, 60: 574

3 Chen R, Hag-Yahya A. Radiat Prot Dosim, 1996, 65:
17-20

4  Satinger D, Avila O, Horowitz Y S. J Phys D: Appl Phys,
2003, 36: 2619-2626

10

11

12

14

15

16
17

18

Horowitz Y S. Nucl Instrum Meths, 2001, B184: 6884
Horowitz Y S, BelaishY, Oster L. Radiat Prot Dosim,
2006, 119(14): 124-129

Townsend P D, Rowlands A P. Radiat Prot Dosim, 1999,
84 7-12

LUO D L, ZHANG C X, DENG Z P, et al. Radiat Meas,
1999, 30: 59-63

LUO DL, YUK N, ZHANG C X, et al. J Phys D: Appl
Phys, 1999, 32: 3068-3074

ZHANG Chunxiang, TANG Qiang, LUO Daling, et
al. Radiat Prot Dosim, 2002, 100: 407411

ZHANG C X, LEUNG P L, TANG Q, et al. J Phys D:
Appl Phys, 2001, 34: 1533-1539

LUO Daling, TANG Qiang, ZHANG Chunxiang. Radiat
Prot Dosim, 2006, 119: 57-61

LUO Daling, ZHANG Chunxiang, LEUNG P L, et al. J
Phys D: Applied Physics, 1998, 31(7): 906-912

Bikss, HIIH, KAEEE. R, 1992, 15(1): 51-58
LUO Daling, HUANG Naiming, ZHANG Chunxiang.
Nucl Tech, 1992, 15(1): 51-58

ZHANG Chunxiang, LUO Daling. Radat Prot Dosim,
2002, 100: 111-114

WANG S. Radiat Prot Dosim, 1988, 25: 133-136

Nam Y M, Kim J L. Radiat Prot Dosim, 2002, 100:
467-470

Takenaga M, Yamamoto O, Yamashita T. Health Phys,
1983, 44: 387-393

TEH, Y, 2B E, BHEAR, 19%, 1907):
421-426

LUO Daling, YOUNG E C M, YU K N. Nucl Tech, 1996,
19(7): 421426

Exploring the defect model in thermoluminescence

LUO Daling TANG Qiang ZHANG Chunxiang
(School of Physics Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China)

Abstract The accuracy to describe thermoluminescence(TL) mechanism depends on the defect models used
principally. The TL kinetic theory models are based on the isolated point defects hypothesis. In fact, the kinetic
parameters obtained from experimental TL glow curves have little physical significance. It is known that a lot of TL
physical phenomena cannot be explained by the TL kinetic theory models. Based on analysis of TL emission spectra
and nonlinearity of TL dose responses in the series of alkaline earth sulphate doped with rare earth ions and phosphors,
it is supposed that the defects in these phosphors should be formations of large defect complexes, which include
intrinsic imperfects and dopants. These defect complexes can be regarded as basic elements in the TL multi-stage
processes. It has been observed that the TL characteristics and the nonlinearity of dose responses depend on the

structure of these defect complexes obviously.
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