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High Efficient Second Harmonic at 416 nm and Fourth Harmonic Generation
at 208 nm in Compacted All-Solid-State Ti: Sapphire Laser

CHENG Guang-hua, WANG Yi-shang, YU Lian-jun,
CHENG Zhao, ZHAO Wei, CHEN Guo-fu

(State Key Laboratory of Transient Optics Technology, Xi’an Institute of
Optics and Precision Mechanics, The Chinese Academy of Sciences, Xi’an, Shaanxi 710068, China)

Abstract Second harmonic and fourth harmonic are generated from Ti: sapphire laser pumped by a diode-Q-
switched, doubling-frequency YLiF, (YLF) laser at 527 nm. The nonlinear crystal LiB; O; (LBO) is used to generate
the second harmonic wave in the Ti:sapphire cavity at [ -phase match with birefringent filter, and -BaB, O, (BBO)
crystal is used to generate ultraviolet at 208 nm. Maximum average power of 610 mW at 416 nm, and 64 mW at 208
nm are obtained at 1 kHz repetition rate when the pumping power is 3.8 W. The high conversion efficiency is
attributed to the birefringent filter which narrows the linewidth of Ti:sapphire laser. Considering mode-competition
and gain saturation, the dependence of line width of Ti: sapphire laser with birefringent filter (BF) on pumping power is
investigated in theory and experiment, and there is good agreement between theoretical and experimental results.
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Fig. 1 Schematic of the all-solid-state ultraviolet
laser system
BF: two-plate birefringent mode-selector;

M; ; second harmonic (SH) reflective mirror
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Fig. 2 Spectrum of second harmonic wave of

Ti:sapphire laser with multi-plate BF
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Fig. 3 Second harmonic (SH) and fourth harmonic (FH)

power versus incident pumping power
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Fig. 4 Dependence of the Second harmonic (SH) power
Ti:sapphire laser on its fundamental linewidth and

the thickness of BF in cavity
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Fig.5 Transmission curves of 9. 536 mm and 4. 768 mm thickness BF

(a) single pass transmission; (b) 33 pass transmission; (c) Ti:sapphire laser spectrum
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