1% HsH ¥t ¥ % & Vol. 16, No. 5
1996 £ 5 H ACTA OPTICA SINICA May, 1996

ZnO:LiNbO; RT3 #6352 A 2 H I 2

kK#E HIE
P ETAE, B TRR, FIH 119260)

M OE ORETHAEXHKWRTHEWRRE ZoOLiNbO, A FRBEHESHRBEREL.
HREW, REEATHEHIS AN NS, ARV ENEEEERSROHTRATERE
o] A a5

X HFEER. WARGN. KA,

1 5 7

BEREMRE Mg LiNvOy) BB KRR MR G, MR VBEE/RIDESFH
F k. {H& MgO:LiNbO; REEEBEEE T H £ BRIL"HEY, ATiSHBEHBETE
TBE. 1990 £ Volk™, %5 A s Zhih 4 & 1 ##8 ZnO:LiNbO, Rk, HHEMR Zn'" BFBA L
e, AMEREFT “RiL7AE A, T BESF I EE S 7 F I 4B 21 F M0 :LiNbO, fifk
RIFEsi. Bk, Zn0:LiNLO, HHER S F BRI S .

fEE S HRE T FIH K FZHRHE ARG E 6 mol¥% ZnO:LiNbO: FH¥%iE S . B TFHFR#HL
REFERMNEFENRBEYESHEREER, FRESERNNEEHLNBENN BRI
WA F— A . LiNoO; ik 5 _RT REFAIEEME, FHiXfm TS T EE
B R B S8 e StEeE . FTL M F 4 AT B F 35 #: ZnO 1 LiNbO, Y3 S84 778 B A%tk
BTHEEN.

2 S
2.1 HENE

418, 341 8 7 =4 8 6 mol % ZnO : LiINbOs 5 1k 5 3 36 23 4% W 3% J5 75 3 3 i ¥4 8} . 2%
R I B 99% 81 B R (adipic acid)fE N R T, E R MR MK, mAF
220CIERIBHER, RERAKR. SR HOTHRE. RUEBRR, #HEANETEEH
¥
2.2 X HEWAFTHIE

X ST 3G ST — P B R R R RS Sk, LB, Si B
Fafk, X FHEE K A G = 0. 1541 nm), EH(400) 5 & ¥ FRIFH s B E Y 34. 50, f

WHRER]. 199558 A 31 B, WRBEABER. 1996 1 A2 H



632 % =2 = 4 i4 16 4%

’[‘ Fi G EENARNY, BLEESEBHE=TEEE
y sheg e s, e VIS NE, W 1R e E

%l:"'""—“"“ By AF Sz, A] RUE T YT 5k B X AT At R .

’fl Sz, = % =— col Pauy X Aanp (l)
z/‘ AP O b (220) BEAITHRARREHE, M HIE
Fig. 1 Schematic structure of x-cut i S MBAEFTI AE, a & ZnO: LiNbO; I 22 B

waveguide Eé‘] Z fﬁ%?ﬁﬁ#ﬁo

137 FF 2 35 T &y -~ = R 2% 5 A5 A 5T T B9 E R FRTT A T Bk 1B . B B (RS AR
B, WS RS R~ SRS T AR A SRR A E R, EAREN
Bl T A R AT IR IR A R AR E A B H Y .

Xt FHE v MEIREAE S1, R

= — oot 430 X ABiro (2)

S:r.,=%[|
e |,

My = (A8fio + ABre) /2 (3)
o Adl M AL S RI R IT S R FATIEM R 410) REATH AT aEE.
MFHE < BN Sz, R/

_Aac| _ 1l M 4N+ R+ A
8z, = c I‘:-—- {2 [dgzs g | 229 3 a* a | 4
M _ -~ e -+ —_
i oy — cot Baas X AbBazgs Abspy = (AdSz + AbOps) /2 (b)

A ARk IE 2, 2, 3. daas H(223) BB Tavle 1. Plane indices and correspoonding Bragg

FE, € J§ ZnO:LiNbOs Jif T2 82 89 = 77 =] 9 & angles for z-cut, y-cut and z-cut proton

R FRE XF y IEA 2 VIR (AR exchanged ZnO1LiNbO,; waveguides

HESMUT (D~ GHR, # | PRETEZB e OB e o

TR RmER AR AR AE, (220) 18. 33
&R, EHEREEEAREAL z- eut (041) 52. 31

B, REA X HAENEITR TR (228) 38.39

W, BB R EEATILN f B IE R 7 T AR /D e o

B C<IBERE, 4 5 R A0 B A B B 2 e oo 20, 75

B, BROUEE RN BIIE A A B T 6 B SR At (006 0. 47

W, BEXEAfIHEmAEE, ERREN 2 cut (1112) 46. 96

R () 5 A (018> 28. 49

3 HERSHie

H 25 H TR X SHREs ML, X2y UEIH S 030) BRI 74, &
MR 5 ey U TR I B9 A R AR X PR AIT AT, ZE R B Ao DU 3K 5 i i S B G014, 5% 8
AHRARBEY DR RBIMRRI, FEAREAAH BT BHAE 1 R RS M, #



5# HiEE%:

ZnO:LiNbOy [ FXMA W F R EELI M E

633

HY ZnO:LiNbO: E R E NN E BRI TWH,
MHRSERHE -HEEHAR. X5 MO
LiNbO; TR BRFIHERARA, RIBZEIES
B R34 , MgO1LiNbOs I B BB EWAR, XH
FWEZSEATRAREYN, MTEAESIFBERKA X
EWmBAE, HHTL, HE _®B# &8 Zno:
LiNbOs i S EH NS MEE. MR, FE
b, e TR 0.633 um B EWIRFESET
¥ 0.3 dB/om, XFFFEHBEIFMWEH, XE&TIE
WEHBIEE.

F2EHWM T =#YIEIE ZnO+ LiNLO, ¥ F8Y
ITHRGIEXFFR A E R AR A= k. B

(030

e

Pz

Intonsity (u.ou. )

P

1
- 1000

L 1 1
-750 -500 ~250
Brugg angle shif (5)

0
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Table 2. Bragg angle shifts from double-crystal X-ray symmertric and asymmetric rocking curves

obtained on z- cut, y- cut and z- cut ZnO1LiNbO, waveguides proton exchanged

orlentation (R Bragg angle shift (s)
(220) —720
(223)* —a60
#- cut {223~ — 463
0413+ — 1400
(0d413- —790
(0303 — 680
(042)+ —1200
¥- cut Q42 - —850
(2200 —1130
(2203~ — 150
{006 — 284
018>+ —628

- cut

{0l18)-

—100

11123+
(11123~

— 1050
—416
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Table 3. Strains in z- cut, »- cut and = cut ZnO 1 LiNbO, proton exchanged optical waveguides

measured using double crystal x-ray diffraction

An
orientation (%), » 1077 (%), w103 (T)‘ > 1012
- cut 4. 7 1.1 1.09
g- cut 4. 15 3. 44 4. 8
z- cut 0. 452 —0. 995 3.9
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Determination of Strains in ZnQO-Doped LiNbO; Proton
Exchanged Optical Waveguides
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Abstract  Precise determination of strains in ZnO-doped LiNbO; proton exchanged optical
waveguide using double crystal X-ray diffraction is reported in this paper. It is found that
the waveguide laver contains uniformly distributed three- dimensional strains and the
variation of lattice constants in the waveguide depends closely on the waveguide
orientation.
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