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Table 1 The crystals used in the present study.

¥ R &% = NO. 3 No. 5 No. 6 No. 7
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& Fe & (ppm, RiX) 64 650 30 530
3. T WHER

1 %% 1 Eoli e RGO MR MR R R, RIERAMTME R, LiNbOy:Mg &
e 7= A B RO I BB R BIERE 28 6.3 mol % Mg O™, L No. 6 #1 No. 7 B EE R
e RE. B8 1A RRRER LiNDbO; Fiik(No. 6) # X —Bud L4 4 %4 (No. 3)
HARIGAE—RY, X—SRSARME Y. NE1HEAFS, Li Nb@:Fe & kil
W Wz B R B AR R TR 8B e bk, T B, LiNbOs:Mg+Fe(No. 7) iR W i £ 5 R B4k i #E
i (No. b) FIHEFFTEE M RRE— AR B>,

B 2 & 1Eraieani =iR OH™ ROt KRB & —BHE A 4 d ik (No. 3) 77
LiNbOg:Fe(No. 5) ) OH™ i LB 8 K |, M LiNbQOs:Mg (No. 6) #1 Li NbQ:Mg +Fe
(No. )iy OH™ Mzt #r 9 0> & M No. 3 F1 No. 5 () 3482em ™ #313| No. 6 1 No. 7 #y
3536em™, X455 Sweeney il Bryen #RiE KB LiNbOs ki B 82508 — &™™,
No. 6 1 No. 7 5 No. 3 #1 No. 5 Mk, R EHF L ANGEH, HRFETBERE
B REMRKET. AE2FH, No. 7R FEXER R, B RRREKE—R H3



5 4 B SRR R Rt RlRn BSR KSR 371

[ ]
1
!
[
2F - ]'
K w : !
§ < : !
% I |
1 l |
6 | ! 32
! i
I
7 | 5
B N | T T T W T T | 1 i
0 , ; 3573 3541 3509 3477 3445
300 320 340 360 380 400 v, cm™!
o0 B2 % 14&# LiNbO; £ {kpis OH-
B 1 POh G 7R B MO TRtk el % LTOMRMOGHE
a: LiNbQg: Mg(No. 6); No. 3: —F L k#2 LINDbOy;
b: LiNbOg(No. 3); No. 5: LiNbOj: Fe;
¢: LiNDbOy: Mg+ Fe(No.7)s No. 6: LiNbO;: Mg;
d: LiNbOg: Fe(No. 5) No. 7t LiNbQs: Mg+ Fe
Fig. 1 Absorption spectra of various LiNbO; Fig. 2 Room temperature OH~ infrared
crystals near the absorption edgo 3 absorption spectra of various LiNbOj; crystals
(see Table 1). (see Table 1).
/\A_‘_J c
=1
o
w 5
£ L
[ oo
4 .
o
1 I A 1 i 1 1 1
0 1000 2000 3000 0 5000 10000 15000
HG H,G
B 3 #% LiNbO; kiR ESR 3
(H £5F o ) _
(a): LiNbOg:Mg+ Fe (No.7)s B4 LiNbO;:Mg+ Fe(No. 7) & #kth Fe?* iy
(b): LiNbOg: Fe(No. 5) Q #+ ESR i
Fig. 3 Roomtemperature Fe®** ESR spectra Fig. 4 Q-band Fe?* ESR spectrum of
(HfO). LiNbO3; Mg +-Fa crystal (H f0).

— e {H 1 2y 8504 om ™+ (R /MR LI (2. 854 pm), X —/MFAERE R WAHE. FIE ESR
WATHE 4, AhRaFERBRBAE®N. M, ARARMEIFRLNES. HEAE
BN Fo** ESR KX a f1 b, FHRFHFAFLEEABLNEN. X TH R
BRER TRKE MgO B A, F* HABRARANAKLIE, AMEELTARNETH




372 E41 &k ot x 8 &

B, X—%#R5XM614 TTK WEH ESR IERE -/, Mo, BH4EH RN B K
LiNbOs;:Mg+Fe g4 ik Fe*t i) Q # ESR %4558, mL#EE W No. 35 Fe?t g ¢g=—
1.98, WiSCHR[TRER) 9=2.0024. 9 B THEH EBRHTHRE-PEMETEANRBR
FIBT S, Bish g B 1 #2510, o LiNDOs & (ko B8 ik B BIME RN Bl 2 6k 24 BT o Ao 18 oL i
BERETHIWFIE.

4. it g

Li NbOsgh i) Z AN L WBCAB AN RZ B T RO M p 518 8 Nb™ d $h i i Bk
E®. M Li NbQ: Fe Bk h MY THK p SEKB T d ZZRE0 W # 3% % K 19,
HR, P’ WRBh 5% MEAHBE B TR EA X, %8 Li NbOs /) @il ty, 4 0 &
6 A RARIL AR AL, 53 H1 N 2 4 ND™, 24 Li* B 248 ™%, Ik Fe® BN Li {ir, W
0% WRE RN 14 Feo* 1 4~ Li* 24 Nb** #1 2 A 24 fir; Wi Fe®* BEA Nb {7, 25 5%
14 Fe®*, 24~ Li*, 1 A~ Nb** 1 2 234k fi. Nb#1 Li 4435000 +5 1 +1, R
Filh, Fo* BN Li fIMiER T O WRARERK, AMEET T M 0 p BB #B 3
Fe*d i #h2. RZ, % Fe** YA Nb fif, MEK B TR IMERRT, XHKE Fe*
TR B, X IEAZE 1 No. 7 B mIHIE.

RINGREMBTRT — 4 AR Li/ N B — AT BB KE— TS A 5K Li NbO,
s fkE) OH™ ZoSMRBOEHE, LR HWEDE X T oA P EALS RS %5 £WHE T35
IR+ A3 B0R, AT R B OH MRBCH fE R T Li NbOadh 85k B 45 H) i — Fh iR 6111,
RATA N, OH™ HMRBOEHN TR RSB S 56 R P O WA B AR,
Bl 2 27 B kA OHL ™ RICGHE, 6% 3| OH - Moy »o & 44 o BB 7 i B 284k M UR
t, FTLENABH GREEMKRBEMN LiNbO, &ikd i Fé* T AR MEAE, X
S5WAHRHER ESR % —3. RNEXMI0IF R, £—BE LS BETH Pt
B9 Li 4, B, % MgO B BEXRTRER, F* ¥ Nb fif. HREHTERN
—BAlE, BT Fe*t fI NP ZEmf . RTHEETANNRBER, Fo* HETEAN
Nb fi. XEAEHAFHFR. —& Fe® Xt #1453t Nb firf0 Li fif, XFE T X5
R wmiMEr, BHafe, YRAXTFE BESR MBHTERKGIE R #6052 K0 Lk
I F—FA B Fe® PN Nb 7, EXFEOLT, S an (o g LU sARX B2 52 1
HEWE—AME, —ANBURF TR Li/No=0.945 K —ZE 4 5y 89 Li NbOsgdia bk, H
H ot B A Nb I AR50 0 3 65k B S5 MY 12 2 B 410 R 0 AR A R B b B N Lk 7, TR f¥ Bl Nb
2 fir, # AR (Nt Vs 2 A 8B (Nby, J Li 47 Ef Nb, Vi 3 Nb 573, i, Fe®
BEX Nb {7 o] 827 A A8 B A RG24

KT AN TS EESEERRAFTMERIE, UENFIREUETLIELRR
F A B R BRI AN FE IR, B8 Mg LiNbO, ik BEMN K & B, 1 T ¥
SRBTERBTHUIE ST EREMRRMNE, X—P5XFiREL Li NbOs HRE
W —XK#t ABOs RS R RIPUGIT ZRE 2+ 4y HER,



5 £ 55 BB R A R IR Wi ESR 6B A 373

£ £ X ™

{1] Bryan D. A., Gerson R. and Tomaschke H. E., 4ppl. Phys. Let., 44(1984), 847,

[2] Gerson R. et al., J. Appl. Phys., 80 (1986), 3553.

[3] Bweeney K. L. et al., 4ppl.Phys. Let., 45 (1984), 805.

(4] BHHEE, PENZ, A 15(1089). 6:665.

[5] Foldvari 1., Polgdr K. and Mecseki A., Acta Phys. ffungarica., 85 (1984), 321.

[6] Bweerey K. L. et al., J. Appl. Prys., £7 (1985),1036.

[ 7] Herrington J. B., Dischler B, and Schneider J., Solids State Commun., 10(1972), 509.

[ 8] Redfield D. and Burke W. J., J. Appl. Phys., 45 (1974), 4566.

f9] Clark M. G., Disalvo F. J. and Glass A. M., J. Chem. Phys., 59 (1978), 6209.

[(10] BBiE%, s ER 2, A $8(1987), 6: 614.

(11] BBiH%, 23R, 37 (1988), 2062. .

[12] Abrahams 8. C. and Marsh P., Acte Crystallogr., Sect B: Struct. Sci., B42(1986), 618,

[13] Bmyth D. M., Proceedings of the 6th IEEE Inter. Symp., on Appl. of Ferroelectrics, Lehigh Univ.
Bethlehem, PA, USA, 8-11 June, 1986, P. 115.

STUDY OF OPTICAL ABSORPTION AND ESR SPECTRA
IN LINbO3:Mg+Fe CRYSTALS’

FeNGe X1Q1**, ZREANG J1ZHOU,** YING JIFENG,** LIU JIANCHENG**
(Laboratory of Solid Siate Microstructures, Nan;ing University, Nanjing, China)

ABSTRACT

Taking trangition metal iron as a “marked impurity”, two kinds of irond—oped
LiNbO; crystals have been grown., The amount of Fe,O; in the crystals is
olose to each other. Their contents of MgO in congruent growing melt are 0.945+
0mol% MO and 0.94546 mol% MgO, respectively. The measurements of optical
absorption edge, OH~ absorption bands and Fe®* ESR gpectra in LiNbOs;: Fe and
LiNbOs: Mg+ Fe are made. The significant difference between them reveals that the
ionic environment of Fe®* cation in the two kinds of iron-doped orystals is different,
According to this, the experimental results of optical absorption and ESR measurements

are qualitatively explained.
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