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HERASRERFARTE Y INEBANERERANBREGAE, HARTh5RK
BRI A AT R AL, B HE Y Vogel-Fulcher 3¢ 3 F 4b M A1 ey % B (R B
SREHNXRE AXMETHA AT AHRENTL, M HERHRR LT HH#T 75, T8
THREBAN™E MARFELE, TR TRREKHRES Debye t R F MK X FZME
HoELERE BRET T ESRMREXEL, AUREHA X BEERE SHRN X
A FBEHEABMBMIERES 0.037eV. ERNARH, M FHBRASSE, ZRULRBRE
# Vogel-Fulcher X £ EH K.

PACC: 6470P; 7720; 7780B
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RBEB4E (Pb(Mg,/3Nby/3) Oy, MR PMN) B RS RI A5 R A Sk B ik (R % RFE). &
% 5 5 8RR % (PLTiIO;, fRiFF PT)EBEER A . EXEREMAR P, % PTER/NT
35%6t, AR RFE.RFE SRR KB ERENMERNENFHE L BREFERRAZ
4t.RFE EMMAKLKE LHARANEHESERY S, IHMAHOESETREFS
HHTFRUGHENH RO LN kS RFE A BT EELHAN. 4
REFGEEEHBVT AN BFREEAEEHESRELX), HEra ¥ Eat s
R EHERELEARAHE; RFEEFFFFEBRBRM T BHR, KA BH RN
ERE(T)MAEREMEERE(T )PEBEM EATAR, HR—WEXTH T,
BT T',.RFE 8 LR #4785 Debye /IR . 8 52 % B 6 4401

Isupov!®1 % ¥53E Al T Debye 4 ) Debye B T4 RFEM T, SHEMNEE,
RPN RBRBEENBRAERERDFEESFH 7 eV # 109 Hz, 4 F— A
BRAMEORETH, IFMESARKYWRE LA AGEZ ¥ . Bumns, Dacol i i3 3¢
PLZT,PMN %% £ RFE Wt ¥ EHBE T UM ABLE . RFEERTH T, ¥F
BERSE—IR B (W EWOY T,) A S0 BSR4 BRI 368 X il L 4 ¥ 35 8 RFE
I LR AL AT W . Viehland 251E B 2 Burns FHHF 54 R A Isupov BT E R, IBA R SR

‘ERERMFEES TR RE.
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HE R - B A RBIRNE BRI LR &, MRS SRERE 19 BRNE
ZH(0.1PT-0.9 PMN) 4 AT A S HIMA N BT AWM PUHERST T 047, BB FEF
¥ Z 1 Vogel-Fulcher X Z I FRIERFE M T, SHEEEP XA BB T —£5)
RO EHEH#H—SHIEAFRT KM, B Vogel-Fulcher X £ RFE# T, 5HF
X RN, SHAHEYEE CREEHSE RN,

%X Fpl b RFE B AR, A XEEHRAM S 0.1 PT-0.9 PMN 0 B H 155 &1
I 4, BFR RFE S8 BE&Z B XR. MEBET ZHEMNABFESREN XK. DX
B &, W RFE 5 & M &M ERA#T THRABE. 447 T RFE S& @&k M
Debye /FB#3% %, 1 T ¥ Vogel-Fulcher 3 &l T RFE 85 ER. 2 T — M EEH K.
AEMRIERFEM T, SAERMXRNITRELE.

2 EBRABREER

KRR AESABAR N 0.1 PT-0.9 PMN #IBBERE R H . & &% A ma 5, v
CRARTYE, 7 1200C 4 TR, BFASET EH AaERAgESaR.

A YE A HP4274A LCR R E M HRTIGEN &, HEER T 0.1% . H T RENW
BT MBERENKH. A TEZRAKBASHER, EMBRAHT T EE FEHN
130—100C &L 0.8 C/min MERHFTHH, FRIBFREAMEBHFRBE 11 MHEL
(0.1,0.12,0.2,0.4,1,2,4,10,20,40, 100 kHz) (I FF - L 158, MBFFREIF4 8
BERE-K B, EE-MRENMBETHSEEXRHNBEEETHSH SRR
4y 0.5C . REMBEAENZEE/NT 1.0C, 2BERT 0.005 C. B LR RS HM
it ELEH.
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B1X50.1PT-0.9PMN EHMMETHABRER (¢ )HMABRRK(NEREXR
BWi B AR XA B R SRE RFE A BT, MR AN BHEBENART T
B ERRET BXHAEMENF R mEN, Z28 T  BXKE A4 aRESHE
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#1 0.1PT—0.9PMN@ T, B T , SHEXZHTRNE

HE/H T./T . T'./T Ta-Ta
100 24.842 14.831 10.011
120 25.092 15.075 10.017
200 25.822 15.636 10.186
400 26.802 16.329 10.473
1000 28.077 17.555 10.522
2000 - 29.074 18.589 10.458
4000 30.115 19.716 10.399

10000 31.725 21.288 10.437
20000 32.987 22.365 10.622
40000 33.971 23.644 10.327
100000 35.758 25.515 10.243

KERK T, M T HEREHAETBEARER. R 1AHTERMEN T, M T, 5
EHXMEXRR,BP T, M T HREIN LRMEAE T, 0 T, BENEERBXFH
HERER.

3 % #

AT R A B T AR E B THENTHRE T B TERN BRI R
MBEMEANR B, S4BT EFROEENEFER - RSN BITH, UK
BREATMUHETFREAZHNTHELS . EMANTBTH, MEEREERERX
HERBUXEZRBESARPEMEHTAEEN, EARAAREHBRITHNEF
EZA, BRARAEFHRFBABENHFERE T -B/AR, EARBBILE RN H
OLF, #K Debye FEFAUBBIM T XRE,

@ r(Tm) = 1, (1)
HF, o HBE, T, HEEX o THBAHNABBRERE, «(T)REBE T, HARMTE
EiChz 3 a0
MR IBEREE (o) SBEE (TR X RGAFEHAH X, 3F Debye R
v = roexp(To/T). (2)

S F BB, % IR Vogel-Fulcher %18,

v = roexpl To/(T - Ty, (3)
Hep, 7o AMORR FAIERZFE (0 WEE, T, AN EBBRIEESRKRELER
Bz, T AR BB E.

m EETR, B (Q)RRA ()R N F RFE BE w,~10"Hz, BREEREHEE
MHFABHN . X REHN Debye BB A ZBBORBHR 72 HEERNEBERER
BEEMZL BHRARTEEFRTLEE AN ERTHRBUL, it RS TN
BB TALEREHEHTRAL FE"HFIE. BEE R, FEREMENRE
REEAMAME, HEA T maFREERES, HRX A HEERFE. BEELN, X
AU XEE SRS ILEARE, (R E S BRMERREME Z I RKEERE
4l YR EREMT —E B E(BRLRE T), REUIAFTEFE" AR, WHIEMXEH
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REPIFHEMRFRAT AT HAUNHRERBRER S, FERBEMREN AT R
BALMEEK, MERIFERELER, MEEREHNK/NEEREAR LTS HREE
8. @R, REXAEREEAAL, FTERMXNBRBEREEAMEXEHAEE
RMRE R SR BRI AEEREE R ATl LEERS—EHE(T), BMRKL
WERERGEE, BREGREISE. B, SXFHMELERE TAHMFTH 5 Debye S T
45 3% | B i AT R AR, OB RIZR X R (3K

£ RFE P A REHRAGFE, BE&RBMRAZRE R 2R EEERGFE B
BLE—TEHTREBRTOHRES", BN X Bk 52 ¥ G . Viehland, Cross FIE£
EFXEE, ¥ RFE 5SEERFBEHER, FAG)XBRQ)ALE RFEN T, 5M
EXRUTRER ZGRIB oo B T, EBBAQ)AFRKRBR IFHCIKX+TH T, &
E5#{sy RFE W EWREZHRABEMRAM Y. HiEH TR RFEB#SrEFRH%ER
i

BEEENAG)RT RFE AR, HFFBH o, 2% KT 10" Hz. TEHE & T
P RN T AR E RSB E N 10°—10"° Hz. BN MO)RXEFWE, % T, K
Fat, TR Q)X ERR T, BME, (3) R &R SR & o K89 4 L 45 4E, (Bp
T, SHEXX) XRHG)RX L4 #RE T RFE 5 Debye M RAHLIHE, A T
RFE 588 skl BL E, 7 Debye AR A& kB F 2 8], RFE E R & H
ROEE, FRORANERERRSH
MEMEY. WH, KEQG)XBaBE 35
T BEMNTES To—BHAT,.
ML B L RN TR, T, M
T RBEERAEIENE250.1
PT-0.9PMN LR ER, NPFERE 20} -
XFEFIE & B AR . A, K (3)

- 0.1PT-0.9PMN

15

A, T BENRE RFEHN - EHEE T,

R ERE, BRRERERELS 10— .
SERBELHRARKE, BREBILY 0 1 10 100
RFE W& FEWFHE T LHXREF AR/

WBH . BrLAR Viehland 3 A M2 GRS SHKNER

TH, —HHEWT RFE S8 E
WEMUZ L, B—FEXBRAMEBRY RFE SHEMEZ AAEFEARZAA. EFH, #
RFE B4 AT AR S, L AE B Vogel-Fulcher X

R4 RFE 54 Btk 2 ML ML, HEEBTSHMBEMN X R SHBK
ZRALEEEFSHBMNER FERALE, # RFE MBETLN, RRPRILMXEY
HEAARER ST, REBEY B FHEMKABRESIFELRXETL, 8K
RFE I EWRITH SHBRRIFEE S ER, #8:EH FRMAE Vogel-Fulcher 2 & R i
Se4iE Al F RFE. W7 PT 5 PMN Ry BI% &5, 45 21 (ABO; ) P19 B fifk A& B A
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F&EF(Ti' Y, Mg "3, Nb ") BEHLG By, BOZAT R P RE X8 B L& 4 AR, A B
VB FARATLZESEY. EBEPERXES YR, £ 2EEEBERL, §X
REETHS BB FHHER. B, MUEFHROEVENEZEELRSTH RFE &
RERXHEEERE /D, BEERERES L. M FHREXMHE, SRA ERILRE
B EHEMAE XN A EREE X FHN, RFE R &SN K AL R RAEE & 481
B, MAREEE. EEBFEP, HEF BAUERE FHME 1:2 B, #F XLk EZHNF
B, SRR ENA TR BAEHFE, ZZEEFETETH T A ESMR PR RE
HRAMBREDEXR, BZESH s MERMBREBREHHISTH. B, &F—F
AR PRRENK, BT A LSRR KA ERRZN. A, RFE PRERK
BT ARHENEW, EXMEWBEREZETE. 82, MIRERHEL, RFE PHREH
KR B mE U AP REFHLETL. B 8 TROW B EFHRMBEN
%, FEEEBIEDE —SSFF RO KB 71, 75X S 00 IX 8 2 A a2 A R 8k AL
BB, RS RE £ MK, RFE P8 S5 E — L REE7A4 RIS AL o O X 3.

I L3 RFE FROLESH R ESHBE ALK T, iTH Y RFE PREME X4
37 04 e 1. Bl 30 B A AR AL R 4 R, MK R P A, E R, B TR X R
NEEHA, FEEMEERERBS, B3ET Mg H N R HEEEE T &R METE; K
F-EEERE, REFRKOEFE K AN LR —E T REE, FLALEARSA
—E MR, FBOL SN B e B R R 8 IR, RYER X E A EE AR, BEH
mel B AE R R, FE /DA E MR K AR R E“HS”, B RFE P REMXH “HE" 2
E—EiRENEPHETH. S8 RFE B AW EN EMFE"BE, B Vogel-Fulcher 3%
£ REEFE RFE F1{§H .

ZITEHREFRE, BRIV, EANEEPRE() SRE(T)ZEFRALEH
XK R LA NH A MK RFE TR AR ARG 8. 3% R H17)

n oc expl( To/ T)?1. (4)
HAMARNIA N, 78 RFE 9, hH eS8 518 B # 3¢ R AR M
t = rgexpi(To/T)?}, (5)
Hf, p BHEE Ty 5 o WYEE XAEEH].

ROIXAEGWMS, EREBES THRENERNM R (p=18, O)XBEHIQ)R); XE
FTHRBAE-BREHENE(p=o, To YEE-MEHTREN, T, SMERLX).
A, FEIA AT B, 58 Debye MR E IR EIT VR, IBHEMT
HEWT. —RR RFE ) p N A KT 1 EGRFE A BIT A RME, K p E&/D. B,
(5) A4 Debye 4t i .RFE B B S A VMK R —E.

R2EMHER), 3), OIRRADRE, RASPM _REDSL B EALBER
(FDFBEXEMNE. VHFXEBE 0.1 PT—0.9PMN i B BIERE X 0.037 eV
(To=430K). B1IZ2A[LLE L, MBS RENS, QOQRPEKRFT3), HHX;HOREK
GIXEDM R w0 BERE, QRNEREHYE R LB EFRE, M (3) X5 F10H B W
HHEAHEE AFO)ANERESHYERA. TEXERER, FXFIANXERE
HEE FH.
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#2 EARAXEN(DRFR 0o & T, %K

£ 3.4 we/Hz To/K TJ/K P S.Dof T./K

(2) 5.62 % 108 58808.03 0.117

(3) 3.80 % 10® 2419.81 241.45 0.0749

(5) 1.16 x 1013 430.44 8.806 0.0619
4 % #

it T RFE 5 H et of BRE ML R, K T HERRH RFE PRARKMN
HB BRALIREE RIE B RARMEE LSRN . BT RFE G i 44 8 X 3 413% o4 wa BY
BT T4, BT —4 K Vogel-Fulcher X REEE & 12 . A 5 R IE RFE A 83 e {5 iR BF
ESEMFXE, HBH 0.1 PT—0.9 PMN BRBREBBIER X 0.037 V.

BMEELACFHNEERAY ZERINEF XM NEFRRET 0.1 PT—0.9PMN MRELH.
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GLASSY BEHAVIOR IN LEAD MAG-
NESIUM NIOBATE RELAXORS

CHENG ZHONG-YANG YAO XI ZHANG LIANG-YING
( Electronic Materials Research Laboratory, Xi' an Jiaotong University, Xi'an  710049)
(Received 25 March 1995)

ABSTRACT

Evidence has been found that solid solution of 10 mol% lead titanate in lead magnesium niobate
bears strong resemblance to spin and dipolar glasses. The frequency dispersion of the temperature of
the permittivity maximum, T, has been analyzed usiq.g the Vogel-Fulcher relationship. The differ-
ence between the solid solution and glass was discussed. Based on this analysis, a new ralationship:

w = wy €Xp !— (Tn/Tm)pE-

was introduced which is more suitable and effective for relaxor ferroelectrics to analyze the frequency
dispersion of the temperature of the permittivity maximum than Vogel-Fulcher relationship. The di-
electric relation of the solid solution was measured The results were analyzed using the new relation-
ship, and activation energy of 0.037 eV was obtaived.

PACC: 6470P; 7720; 7780B



