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The largest non-linear optical coefficient in LiNbO, is d,; (about 7.5 times larger
than d;, which is the coefficient ordinarily used) which can not be phase-matched. Dur-
ing Czochralski growth, doping with about 19, of yttrium, and intentionally making
the rotation axis noncoincident with the symmetry axis of the temperature field, so cry-
stals with pronounced striae are grown, then cooling through Curie point, LiNbO, crystals
with periodic ferro-electric domains in alternate signs are obtained. Growth axis is
along a-axis which is perpendicular to the polar axis of crystals. In genera J,, the width
of the positive domains and 1,, those of negative domains, are unequal, however by adjus-
ting rotation periods and pulling rates, so that l,+I,~2l, may be achieved (/, is the
coherence length, /,~3.4 u for 1.06 u fundamental wave).

Using the output of a continuously pumped acousto-optically Q-switched YAG la-
ser as fundamental wave, we have measured the intensity of S. H. G. out of cavity due
to quasi-phase-matching for by, in crystals with polysynthetic domains. For compari-
son, we have also measured the intensity of S. H. G. in mono-domained crystals with
same thickness and similar optical quality under angle phase-matched condition for d;,.
Enhancement of S. H. G. output relative to ordinary phase-matched crystals is observed.
The enhancement factors for some crystals are found in the range 1.5-12, while the ma-
ximum theoretical value is (7.5X2/7w)2~28.

We also try to verify the relationship between the intensity of S. H. G. and number
of domains, i.e. I (20)=I, (20)N? cos® (|l—l|m/2l). The results are shown in table
1. The deviations may be due to the irregularity of spacings and extra scattering of
domain walls.

Table 1 I(2w)/I,(2w)

N (No. of domains) 40 48 58 . 64 76
Theoretical value 1550 2240 3260 3960 5600
Experimental value 1500 1900 2200 3000 3200
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