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KTP type Il phase matching is studied. Two kinds of gain media, Yb: YAG and Nd: YAG, are used to generate
spectral lines of the fundamental frequency at 1030 nm and 1319 nm. The 578 nm yellow laser output is achieved by
intracavity sum-frequency with KTP type Il critical phase matching. It is found in the experiment that besides the
output of the yellow laser at 578 nm, an output of sum-frequency yellow laser at 582 nm is found at the same time.
By spectral analysis, the phenomena are ascribed to the oscillation of 1338 nm from the transition of R,—>X; in Nd:
YAG crystal and the sum-frequency generation (SFG) between the wavelengths of 1030 nm and 1338 nm. When the
pump powers of Yb: YAG and Nd: YAG are 10.3 W and 3.7 W respectively, the yellow laser with the output power
of 55 mW is obtained. The power stability of the output laser is better than 4.7 % within 30 min. By using a Glan
prism, the polarization characteristics of the fundamental frequency light and the sum-frequency light are measured.
The results show that for the two isotropic laser crystals, both the resonator structure and the azimuth angle of the
SFG crystal have influence on the polarization characteristics of the corresponding fundamental frequency light, and
both of them can change the polarization direction of the fundamental frequency light to the direction which benefits
to the sum-frequency process.
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OCIS codes 140.3580; 140.3480; 140.7300

1 5l =

Pk 578 nm AL FAA MLLLEE 9SS 3 AN 9 A &, 4 ) 578 nm SO IR A8 FE AL B, €8 5 4 &
L2148 W WSO B B A AR, 21 240 i T 3 B IR el 7 AL 1 R TR 1 BELZE L IRBE L AT IS BA T B .
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Bk ot . 2011 45, Lee %57 fff Fi J&) 3 M £k 46 R 42 % 5 (WG-PPLND X 2 S AR SOG4 & 319 1156 nm 0k
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JEs N RIS 578 nm BEIHOEN, 2 Yb: YAG F1 Nd: YAG B3I Th 40 %1 10.3 W I 3.7 W I, 4075 8 06
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Fig. 1 Experimental setup of intracavitary sum-frequency 578 nm yellow laser
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PR A6 B, IF X A 1030 nm By p i 4 A 5Ol 8 37 5 T I AS 5 A XS B 1064 nm 1 98 SRR LA
Nd: YAGHA 1064 nm j54E 554, MR 242K 200 mm (9 M2 7E iy 45, 9T 8% 45 % 1030 nm & [ (R >
99.99%) % 1319 nm &5 (R>>99.97 %) &} 578 nm 3435 F I S 48 4 %F 578 nm 805 (T =>96 %) F i,

3 SEEREE R KT
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Fig. 2 Beamwidth radii of fundamental frequency Fig. 3 Relationship between yellow
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Fig. 6 Azimuth angles of KTP crystal corresponding to Fig.5. (a) Polarization of ordinary light in KTP

crystal is s polarization; (b) polarization of ordinary light in KTP crystal is p polarization
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