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A 2 Femtosecond Cr:ZnS laser and its application to broadband mid- 13:50-14:30
infrared OPO
Xiangbao Bu and Satoshi Ashihara
Institute of Industrial Science, The University of Tokyo
MEE ] Cr2+—doped ZnS/ZnSe crystals exhibit broad emission bandwidths in the 2-3 pm
wavelength range (centered at 2.4 um) and are promising as ultrashort—pulsed laser gain
media in the mid-infrared region. They are also called the “mid-infrared Ti:sapphire”
We demonstrated self-starting mode—locked Cr:ZnS laser using single—walled carbon
nanotubes as saturable absorber. The laser generates ultrashort pulses of 49 fs duration,
and a 9.2 THz (176 nm) spectral span at a repetition rate of 76 MHz. After third order
dispersion compensation using chirped mirrors, few-cycle pulses with 30 fs duration are
obtained. By replacing the Er—doped fiber laser pump source to laser diodes, we achieved
stable mode—locking, and first demonstrated the relaxation oscillation suppression by
inherent SHG in solid-state lasers. Based on our well-developed Cr:ZnS lasers, we built
a mid-infrared femtosecond OPO using ZnGeP2 as a nonlinear crystal. It generates a
degenerate spectral bandwidth of 600 nm around 4.7 um.
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