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Study of light damage of waveguide substrates of LN
and Mg:LN by holographic method
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(Department of Applied Chemistry, Harbin Institute of Techuology, Harbin)

Jin Guanghai, Yuan Yin, Sun Guangyao
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Abstract: The resulis of light damage in LN and Mg : LN subsirate waveguide by hologra-
phic wethod are reported. The waveguide were made by Ti-diffusion and proton exchange
methods. Tha resistance to light damage of Mg:LN is stronger than that of the pure LN, and
the resistance of light damage of the waveguide by proton exchange is stronger than that by Ti-
diffusion.
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Fig. 1 8chematic diagrams for photorefractive index measurement of LN waveguides
by holographic method

(@) Instruments arrangement; (b) Recording prozess; (¢) Readout process
84, 8;—beam splitter; M~ M —reflective mirror; L—convex lens; Hy, Hy—photoelectric multiplier tube;
D—detector; P—coupling prism
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Fig. 4 Readout process of holographic diagram Fig. 5 Readout process of holegraphic grating
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Table 1 Light damage proparties of LN wavegnides

Waveguides IiI, I (W) | I{(:aW) 1= | 1(%) M E(J.cm-?) | a8 (cm?/J)
1.0 10 6.8 | 5.10x10°7 | 1.0x10® | 5.10x10-%
3.6 30 25 5.40%10°7 | 3.0x102 3.1x1g-?
Ti:LN 2:1 14.8 —I-
9.9 60 40 1.30x10-6 | B.0x1p2 2.8x10-%
11.6 G0 44 1.47 %106 0.0x102 1.6x10-9
1.5 120 16 2.2x10-7 | 1.8x10d 4.5%10-1%
2.8 420 26 1.1x10-% | 6.3x104 1.7x10-M
PE:LN 2:1 8.1 - -
3.5 3600 30 1.2x10-¢ | 5.4x100 2,9x10-12
3.5 3600 50 1.2x10°6 | 5.9x100 2.0x10-1
0.8 3800 g 6.5x10-7 | 2.9x10° 2.95010 13
PE:Mg:LN 2:1 8.2
1.2 4200 i3 8.1x10-7 | 3.2x10° 2.5 % 1013

(1) F1PRRFZRNEERLY, 2EEARTSE 9 ER—IBR 48 F R0 b fY
R BA WA, YT RACER A RGMME, RAITIARIXRG TS A 1 S0 15
BRITE, (2)FerZER M 5 R ATHT T R R dn P TIREE, JeiE TR A REUE s B
A R TR (AR(6)), (3)FE MR dn BRI M7 A REEHEIF e, Ti:LN ¥
50 47 2 RAFE (S ~107%em?/]), i PE:LN ESH6HE R G (aS ~10"em?*/J) &
CEAER, 1k PE:Mg:LN 558647 2 R L (oS ~1072 om?/T) i P A~ Bt 4%,

(4) LN RESAEHAG R TR, BB AR Rk 7T HSH b
el A1, S M eI RBUE AR, HyDbHGRED B, & PE:Mg:LN XML HEG
fig wam, Kook PELN S, Tt LN X SR G e 5 F%,

2 £ X B

1 I. L. Jsckel ef al., Appl. Fhys. Lett., 41, €07 (1988)

2 R.V.Schmidt et al., Appl. Phys. Lett., 25, 458(1974)

8 B. Fischer et al., Opt. Lett,, 8(11), 519(1981)

4 A. Yariv, Introduction to Optical Electronics, Holt. Rechart Wiston, 1976, 344~351



