26, 12

Vol 26, No 12, pp2346 2349

2006 12 Spectroscopy and Spectral Analysis December, 2006
LiNbO:s
s~ 1,3 r2  =FHF -3
FIERC, FEM, R 7
L s 571158
2 s 571158
3 s 200093
X LiNbO3
LiNbO; X LiNbO3 R
Lii- . H.NbO3 ) )
, , 3500 3300cm™!
s , 3300 cm ! R 3 500 ¢cm™ !
, OH- 3500 cm™!
; LiNbO; ;0 X ;
: TN252 A : 1000- 0593(2006) 12 2346 04
Li-.H.,NbO;, H”
Lit, H* 072 OH -
LiNbO3 > OH"
’ , OH- ,
LiNbO3 LiNbO; >
[1]
LiNbO3 ( ) )
H* LiNbOs Li" , X ,
, LiNbO3 Li_, OH-
H.NbO; ,
5
ta, a, By, B, By, B, B s
ko ks , X  LiNbOs , LiNbOs
, Li-,H,NbO; H~ , LiNbO;
pe , ) U
LiNbO; : -]
s X s ( Benzoic acid) s
, 230 C, 2 5h, >
’ 3, WKB 4
, X
: 20050812, : 2005 1222

(hjkj200518)
1964



12 2347
) 370 °C7 2 h Krﬂ Kul > Ktﬁ KG] s Kal KmZ
s X s Ky
X LiNbO; 0 257 94 nm,
D/max B 12 kW X , (hEl) = (110)
2 33~ 36, 1(b) Li-,HNbO; X , ,
Nicolet FTIR LiNbO; 2
32, 4 em™', 3000~ 4 000 o1 2 34 44,
a2 ) 0 260 19 nm, €= Ad/dY,
, 1%, 230 C, €= 10 6x 1073, By (
1, 1075 16 5h 0145< An.< 0.150)
2 34 66, 0 258 59 nm,
2 €= 45%x10°,
B, (0 105< An.< 0.125) ,
21 X )
X  LiNbO; B, . X
, 230 C, 25h, , .
LiNbO 3 632 8 nm 2 518 Hm,
0 123 \ , 370 C,
B, LiNbO; 2 h, 632 8 nm 4.530
1 1(a), , LINbO; Hm, 0 101, K,
X 2 , 2 , , , ,
34 75 3485, Cu Ky, . K, X 2
Ky 0154051 nm, Ko 0 154442 nm 2 34 61°, 2
250 000 34 77, 2 01r
3.06x 107 3(K, ) ,
200 000 H+ \ H* .
. B K , ,
2 150000 , 2
2
g 016 01°F,
E 100 000 7 4 5% 107 3(B,
) 306% 1077 (K ) 1
50 000
0 _ Table 1 Optical properties and € 5 of the exchanged
330 340 sp/ce 3.0 36.0 and annealed exchanged optical waveguide
((a) ) Ta/C Tah dw/Pm  An. Crystal phase €3
- - 2518 0123 B, 0 45%
200 000 370 2 4530 0101 k 0 31%
3
2 160000 200 000
g
g z
5100 000 & 150000
2z
2
£ 100 000
50 000 =
50 000
%0 M0 35.0 36.0
26/(° ) 330 34.0 36.0 36.0
() 20/(° )

Fig 1 Xray diffraction spectra of pure LiNbO; and optical
waveguide (a) pure LiNbO;(b) optical waveguide

Fig 2 X ray diffraction spectrum of
annealed optical waveguide
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Fig 3 Infrared absorption spectrum of
protorr exchanged waveguide
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Fig 4 Infrared absorption spectrum of

pure LiNbO; waveguide
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Fig 6 The relationship between absorption
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Table 2 Infrared absorption area of s
protorr exchanged waveguide s
Samples T.C g A s do/Bm 3500 3300cm™! s OH-
1 230 1 3 28 - , , 3300 cm™ !
2 230 3278 10 713 28425 . 3500 cm-!
3 230 4 062 13 352 3 469 4 OH"- 3500 cm” |
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Abstract T he characteristics of protomr exchanged and annealed protor exchanged LiNbO; optical waveguides were studied by
X ray diffraction and infrared absorption spectroscopy. The X ray diffraction experiments show that there are diffraction peaks of
Lii- . H, NbO;3 on the left of the main peak of the LiNbOj; crystal substrate. This result means that the crystal lattice constant of
the layer Lij_ ,H,NbOj is little larger than that of the LiNbO; crystal substrate, resulting in a stress. After annealing, the X ray
diff raction peaks of the waveguide layer move towards the main peak of the LiNbOs crystal substrate, and the stress decreases.
The infrared abhsorption spectroscopy experiments show that there are absorption peaks of OH~ at 3 500 and 3 300 cm™ !, and af-
ter annealing, the intensity of the absorption peak at 3 300 em™ ' decreases or disappears, while the intensity of the absorption at
1

3 500 cm™ ! remains almost invariable. Experiments also show that the integral area of the absorption at 3 500 em™' is propor

tional to Jt?
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