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All-Solid-State CW Doubly Resonant All-Intracavity

Sum-Frequency Mixing 593 nm Laser
LU Yan-fei, TAN Hui-ming, MIAO Tong-qun, QIAN Long-sheng
Changchun, Jilin 130033, China)

(Changchun Institute of Optics, Fine Mechanics and Physics, The Chinese Academy of Sciences,

Abstract A new resonator which designed for doubly resonant continuous-wave intracavity sum-frequency mixing

(SFM) laser is reported. Two Nd: YVO, were pumped by two laser diode array (LDA) which coupled by optical
SFM. 520 mW continuous-wave TEM,, yellow laser was obtained. The output beam is low noise, its M? factor is

fiber respectively, * Fs/;;—* I/, transition is chosen in one Nd: YVO, and * Fs/,—* I3/, transition is chosen in another
one, 1064 nm wavelength is gotten from * F;,—* I/, transition and 1342 nm wavelength is gotten from * F5,,—* I3/,
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transition, two laser beam oscillated in two sub-cavity, Considering thermal effect of laser crystal, a thermal
insensitive cavity is designed, and type II critical phase match (CPM) KTiOPO, (KTP) is used to generate 593 nm
less than 1.2, and the power instability is less than ==2% in 24 hours.
-
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Table 1 Parameters of 1064 nm and 1342 nm critical phase-matching sum-frequency mixing for different nonlinear crystals

Parameters KTP LBO BBO
Critical phase-matching Type-II Type-1 Type-1
Convert mode /mm 1064 (0)+1342(e) —593(0) 1064 (0) +1342(0) —593(e) 1064 (o) +1342(0) —593(e)
Walk-off angle p /mrad 20.8 1.58 52.6
Nonlinear-coefficient d/(pm/V) 3.41 0. 84 2.01
Maximum working length L., /mm 11.2 146, 8 4,41
Crystal length ! /mm 5 10 3
(des X L)* /[pm/(V + mm)*] 291 71 13.2
Phase matching angle (8,$) /() 78, 0 90, 2.6 21.3
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