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High power tunable Ti:sapphire laser with sub-40 fs pulsewidth
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We have utilized soft-aperturing by gain media to develop a high-power tunable Ti:Sapphire laser with sub-40-fs and broad
tuning range. The tunable spectral range was only limited by the bandwidth of mirrors. We made use of knife-edge slits near an
Intra-cavity prism controlled by micro-stepping-motors to tune the center wavelength continuously. The tunability of the center
wavelength was ranged from 770 nm to 870 nm, and the measured pulsewidth was sub-40 fs throughout the above spectral range.
The shortest pulsewidth was about 17 fs at the center wavelength of 820 nm and the spectral bandwidth was 72 nm. At 5 W
pumping power of the Ar-ion laser we obtained average output power of 440 mW~580 mW. For the cw and Kerr-lens mode-
locking conditions, we have evaluated the value of an amplitude modulation to be y= 2.5 X 10°%/W from the calculated waists of a
Gaussian beam on the Ti:sapphire crystal surface. Using this result we demonstrate that the generation of sub-40-fs Kerr-lens
mode-locked pulse can be described by the Ginzberg-Landau model which is a weak pulse shaping model.



