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BOTEARK R THWEE, WEIHFARGHEAR RFULER, W A, (TO)RWE
i R R B R X BRI HY 3R A BaTiO; M ST AR YLR AT T tH e X P i
EHZ LA EHEEG AT 8 Ce Xt BaTiO; Sk GHHI R .
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czquwz = niH
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BE. %0 =0 W, BRIBEEERTE, ¢, = 0MBN 0 = o, (i = 1,2, m) , XM
A, (LO; o’e — ?q” = 0 WRRF AL NI K EBEBOTRI R, MET E (TO). % 6 =
90" B, FFHREATRETMTE, ¢ = 0N 0 = 0, = 1,2,,2) ,MEE
(LO); w’e ,— c*q* = OWMMET A, (TOYHR. X 0° < 0 < 90° i, 3 R BEMOTHY IR
ERUGHERPE X, ERBTFHEEHT M.
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ERFTH BaTiO; 1 Ce:BaTiO; B AHTEB¥RYBEMTHANFRERELRK
07, BB EFH MEEIMIE X X Y X Z 4581% 5.18X5.19X5.27 mm® # 4.73 ¥
5.79%6.80 mm® K&, ERIRE/NTF 10°. Ce:BeTiO; Sk & Ce B K 46 ppm, 2 5¥
Haf.

W8 AT LR AE JY-U1000 W 8 e 60 Lk fT; U A237 S FHOL 2 514.5 om
SRAERICE, ThE Y 300 mW; HHBE N 5S—800 e L, AWEK N 1 em ™), H4oHE K
1—S5s; ERAENER.

3T WM& BaTiO; ! Ce:BaTiO, sai& BRI IE RSN, 45 % F EH A #ET . T /U M AT
RES T Z R REAHFITER, A LARENER 1 TR,

1 MEUNTRILTER

HANH W ey BMER
Xzz)y X(ZZ2)X A(TO)
X(ZZ)X + AZ ' A,(LO)
Z(X2)Y Y(ZX)Y E(TO)
Y(ZX)Y + AX E(LO)
X(ZX)Y E(TO) + E(LO)

EHAREFORS BN LR, A4 YHEER L, REEXKTEHEREG LE
Y BUBER, ASDERMEBEEH MRS MY FTF Y $. BT BaTiO; 1 Ce:BaTiO; ik #y
WHBRK (n, = 2.520, 7, = 2.448) , BRI X AHABH N TN A RS 0—
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4.1 SRIRTHINESR

B 1, 2 M7 2 & BaTiO; M Ce: BaTiO; Sk A, (TO), A, (LO), E (TO)MI E
(LOEW SRS HERER. £ X(ZZ2)Y JIRET, BF T 173 cm 'R B0 g
275 # 514 cm~'AbFE HIRAVIEXT R, I HWHIE AN A, (TO)BL, TR LIE T
K THEHERRH X MR AREER. & X(Z2)X + AZ LR E T L85
Ay (LOEE, iEEH 275 M1 513 em "R RERE TRENZREARLFAHFAZIEIEA
TERBSHEH A, (TO)E ;& E (LO)EPLERUNRR £ E (TOBHMBEHEF, 2
BT 181,305 F1 486 cm 'EM =M RBDMBUET], KBERHTS L1, XEE N
RS EAK E (TO) 7 89 % B 8 2 It B 2 $F1E B85 5 F1) 28 55 40 #5818 1 4 LU
MER FEZEED. AHBITMET E (TO) M 5—150 cm ' f#5] 8 iF, #) H LM B ik

WMEAR/cm'

B 1 BaTiO, d& S IE HATW R 1

WEHB/an™'

B 2 Ce:BaTiOy & i IEBLHT W & i
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ELO) X(ZX)Y
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T T
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wioww — I
(w?— @?)? + 40? o’
AT, 85 BaTiO; Ml Ce:BaTiO; 3k E (TO) B THE wo 7314 34 em ' HI
37 cm™ !, 5 Chaves £ RHACS . ERXH I(w) ERWMERHBRE, I EREEHRY
HERY, o HETF-HEMTHEE, n(o) AFE-ZRIBERET.

Hw) = Ij[n(w) +1] + (10)

# 2 BaTiO; fl Ce: BaTiO; AW E MM B E (cm ™)

BaTiO, Ce:BaTiOs
A, (TO) A, (LO) E (TO) E (LO) A, (TO) A (LO) E (TO) E (LO)
173 188 34 178 173 188 37 178
=275 470 181 304 271 471 181 304
514 723 305 464 513 721 305 463
486 716 486 716

4.2 #SEFHHEE

BaTiO; il Ce:BaTiO; da &R A FAIW S M A 3, 4 Fi/R. # B Merten 5 &, A[
Z2HMBIWRERBEAFHEEA M THAEFHER, BitEEREBRT R,
S E#aee, mE s ME 6 fin. HPLEERERAHME, BARREREEE.

&S, B 6 WJLAKF 1, BaTiO; f Ce:BaTiO; saEA A FH T MAHMA S LR ER
ABRMYT FRP, F=FMR TR ST —SRE, XEE N Merten FBFEEHE
BB EAHEE, TRMEAT 188 1275 com ' Z EM A F F 5L M5 FlE AR
HWHEERD . F— 435 FERAERRAHEMED, IR TK E (TO)#MEFEx#
H SRV HR & 1 B

Bi@ 5,6 & A LLE H, Ce: BaTiO; #3 A KHENTHES g EMXE(m ")
EAHE BaTiO; #5 FH B AR A . BaTiO Ce:BaTiO,
B FFLE.

4.3 A, XHBETHHRIR

X+ F BaTiO; fl Ce:BaTiO; dik, &
filifE X(ZZ2)X + AY RE T4 5ImgT 1262 | 167 245 506
JIPARE BR g HE A, REEHTH 1495 | 169 246 509 | 165 245 507
W& ERNFERIP(ERP ¢ HEXE
&2 EHF). BHMETS KM T bR 3089 | 172 257 510 | 170 258 510
MITHERERXKPIITEARXRR, 58 a2 172 270 512
WS EAHR.

623 135 195 498

1080 162 217 503 156 217 504
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WE, RS ES SHEAKIARTHEHENKEXR, T NS FIREAH
BRYAETHBEA ) R XM LR LR BaTiO; M Ce:BaTiO; &k h & A 75
#E?&%ﬁﬁﬁﬂ?ﬁ&ﬁ&%%ﬁ% Merten FEMEXR, A, XEEBOTHHE R XK/
HAEMEECHK. B EA. TRFNEINHEHEFRBUNES FEBNIFE, A,
(TOYKIW B {1 F 275 1 514 cm ' Rb A B B 3R AY JE X BRIGEXT B Y 2 82 75 F- ifg IR
AEF,BREUN A (TOREEEY.

¥E BaTiO; WAL HOEHAE), i sV R 2 IEW S EEMN; RMTFZLERUE
A3 18] A AR B, M F 275 M 514 em 'HEEM A ERIKRFE. B
MR ZRT A, (TO)BW & EANFAIEXT R RN FEEMIE A,
(TO), ETE AL M R B v EE A ER . BTN 7€ BaTiO; SRS 4,
Ti R FHEMTFRERRSPORS), TRFEEATALM TRMUBET —RES, $ILEHME
AT L LR 2 31 KBt @18, BaTiOs (3R FF O, S B FiE, BR—B
&, X4 FR4E T RE, JE00 B IEHERLAS B 0w 8 iEYERL. I TT LA, #E BaTiOs MM
YL, FEEE F-TFHEE, X5 X HE b st s 285,

MM LST X RM*E 2 BB IERT
UEHXEHRENZRARHY. G RS BTO N CeRTO, ARMRERS B HK
A EEN RN SRS TS PR BaTiO, Ce:BaTiO,
RA2EHE(RE 4)TE S EEH
F Ce:BaTiO; MM ¥ I BaTiO; 1 E e 3 3 € €
K TOERRABEB T, Ce:BaTiO;
M B BaTiO; R E/D. A HEH
FEAH RMEREPTFELRAKERD RN RE 3. 2440 1 3 2020
S B R AW E ), KB — .59 3N I {E 117 4360 | 128 4534
MEEE THF-XF A E. >

LR L RIEFY :Ce:BaTiO; Hl BaTiO; BB &35 01> N S BTN ML BE &
AXRGEIARRILE B - REENERR, Ce:BaTiO; BN A, (TO)B=A
R 173,275 M 513 con "I BRI Z T 4 H H BaTiO; B K 5%, 19% #1 6%, i E
(TORMERERNLFRARL. BT A, BEBRILAFE Z ¥, SaRPOLEH T4
ML EMFEAD O BETFHEHFEVINXER, B I LL3)3 KW : Ce: BaTiO; &+
C*BRT T . HTF C " WBETEEH50.087 om, L Ti* " HWE FEREKX, Ce BT
AL AR LB TR BaTiO; SR EBAHE, £—EBE ERIRT KkRsM
FRAE, AT S A, BiRDPETHM. ETHHAMTF 275 cm ‘WM EEHRER
BAEENZL(19%), RERFE-SHHR. B2, BEBHNLEREN 7 Ce:BaTiO,
ik, Ce  BRT T, MEAEEREHRAE KB,

LST 41 2466 42 2074




1066 L] i} ¥ i 45 %

(1]
f2]
(3]
f4]
(5]
[6]
[7]
(8]
[9]

(10]

[11]
[12]

[13]
[14]
[15]
(16]
[17]
(18]
(19]
(20]
(21]
[22]

[23]

J.L. Parsons and L. Rimai, Solid State Commun.,5(1967),423.

M. Didomenico, S. H. Wemple, S. P. S. Porto and R. P. Bauman, Phys. Rev., 174(1968), 522.

A.S.Chaves, R.S. Katiyar and S.P.S. Porto, Phys. Rev., B10(1974), 3522.

J. L. Verble, E. Gallego-Lluesma and S. P. S. Porto, Journal of Raman Spectroscopy, 7(1978),7.

Min-su Jang, Masaaki Takashige, Seiji Kojima and Terutaro Nakamura, J. Phys. Soc. Jpn.,52(1983), 1025.
Terutaro NAkamura, Ferroelectrics, 137(1992), 65.

D. Heiman and S. Ushioda, Phys. Rev.,B9(1974),2122.

A.Pinczuk, E. Burnstein and S. Ushioda, Solid State Commun . ,7(1969),139.

Yong Zhu, Changxi Yang, Mengjun Hui, Xiaojuan Nui, Jinfeng Zhang, Tang Zhou, Xing Wu, Appl. Phys. Lett., 64
(1994),2341.

Changxi Yang, Yong Zhu, Mengjun Hui, Xiacjuan Nai, Hongbin Liu and Xing Wu, Opt . Commun ., 108(1994),
318.

Yingwu Lian, S. X. Dou, Hong Gao, Yong Zhu, Xing Wu and Peixian Ye, Opt. Letz ., 19(1994),610.

Yong Zhu, Hongjun Zhang, Cheng Dong, Xing Wu and Guozhen Yang, Proceedings of 94" NLO', Materials, Funda-
mentals and Applications, Hawaii( 1994 ).

L.Merten, Phys. Stat. Sol . ,25(1968),125.

M. Bomn and K. Huang, Dynamic Theory of Crystal Lattices, Oxford(1956) .

Y.J.Jiang, L.]J. Liao, G.Chen, P. X. Zhang, Phys . Stat. Sol ., B156(1989), 145.

T. Kurosawa, J . Phys. Soc. Japan, 16(1961), 1298.

AT EEH, RBRIEEE, (LR HHEH LR, 1991), % 119 5.

Y. Tominaga and T. Nakamura, J . Phys. Soc. Japan , 39(1975), 746.

K. Itoh, L.Z. Zeng, E. Nakamura and N. M. Shima, Ferroelectrics, 63(1985),29.

BEE . FRb Y4, WRER, 37(1988), 680.

K OF, BLEEE, FRE.

M. Zgonik, P. Bernasconi, M. Duelli, R. Schlesser, P. Gunter, M. H. Garrett, D. Rytz, Y. Zhu, X. Wu, Phys. Rev., BS0
(1994), 5941.

A. Scalabrin, A. Chaves, D. $. Shim and S. P. S. Porto, Phys. Stat . Sol ., B79(1977),731.



6 ¥ ¥ 4 Ht% :BaTiO; M Ce:BaTiO, M (KBRS T M BE# T oW & BUH BT R 1067

STUDY ON RAMAN SPECTRA OF POLAR-PHONONS
AND POLARITONS IN BaTiO; AND
Ce:BaTiO; SINGLE CRYSTALS
ZENG LING-ZHI WANG RONG-PING JIANG YI-JIAN
( Department of Applied Physics, Beijing Polytechnic University , Beijing 100022)

ZHU YONG LU YU-LONG

(Institute of Physics, Academia Sinica, Beijing 100080)
(Received 22 February 1995)

ABSTRACT

In this paper, the Merten's equation and dispersion relation of polaritons in the uniaxial crystal

had been deduced from the generalized dispersion relation of the phonon-polariton. Raman spectra of
every LO, TO mode and oblique phonons in BaTiQ; and Ce: BaTiO; single crystals have been record-
ed, the directional dispersion curves are fitted on the basis of Merten's equation. Raman spectra of A,

polaritons with different wave-vector ¢ have been measured and the high and low frequency dielectric
constants in both BaTiO; and Ce:BaTiQ; are calculated. Two broad asymmetry bands in A; (TO)
Raman spectra and the mechanics of structure phase transition in BaTiO; are also discussed. The in-

fluence of Ce on the structure of BaTiO, single crystal are analysed.
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