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Frequency extending of ultrashort laser pulse with linear and
nonlinear processes

WEI Zhi-yi, ZHONG Xin, ZHOU Bin-bin, ZHU Jiang-feng, XU Chang-wen, ZHANG Zhi-guo
(Laboratory of Optical Physics, Institute of Physics, Chinese Academy of Sciences, Beijing 100190,China)

Abstract:The available wavelengths of picosecond and femtosecond laser pulses were significantly
extended by using of several laser gain media and nonlinear frequency conversion processes. In the
visible range, tunable picosecond laser pulses from 460 nm to 750 nm , with the maximum pulse energy
up to 30 mJ, were obtained by pumping LBO optical parametric amplification (OPA) system with a
home -made frequency doubled picosecond Ti:sapphire amplifier. In the infrared range, we gained not
only the idler laser with wavelength from 850 nm to 3.6 wm from the OPA system, but also the
femtosecond laser pulses at central wavelengths of 1 280 nm and 1 450 nm by using of Cr:Mg,SiO, and
Cr: YAG as the gain medium respectively. In addition, we successfully obtained femtosecond pulses at
wavelengths of 1 053 nm and 1 093 nm and picoseconds pulses at 912 nm and 916 nm by using of
Yb:YAG, Yb:GYSO, Nd:GdVO,, Nd:LuVO, as gain medium respectively. These ultrashort pulse laser
souces at different wavelengths will play important roles in many fields.
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Fig.2 Curve of tunable wavelength vs phase matching angle for
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Fig.3 Laser energy vs tunable wavelength at 300 mJ pump
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Fig.6 Normalized spectra of the signal by tuning the cavith length
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Fig.9 Autocorrelation trace and spectrum of the mode -locking
Yb:YAG laser
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