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Multi-Watt operation of picosecond diode-pumped Nd** doped laser oscillators has been demonstrated
mainly by two passive mode-locking techniques, one based on semiconductor saturable absorber
mirrors (SESAMSs) and the other on intracavity frequency doubling. Although passive mode-locking
by SESAMs is well established approach for ps-pulse generation around 1 pm, their residual
absorption, leading to heating, is an intrinsic drawback that limits their power-scaling capabilities.
Besides, their production requires complicate equipment. However, the potential of X(Z)-Iens
formation in nonlinear crystal for second harmonic generation (SHG) related to its
transparency at the fundamental wave and shorter pulse generation seems not to have been
exploited effectively, yet. Indeed, in diode-pumped mode-locked Nd-lasers using intracavity
SHG for instance, mostly crystals with higher nonlinearly have been used up to now and the
shortest pulses of 2.8 ps were obtained in the case of Nd:GdVO, lasers emitting at 1.06 um
while the output power is modest [1]. Although the Nd: LuVO, has broader bandwidth among
vanadate family, the shortest pulses obtained so far at multi-watt operation are longer than 10
ps exploiting SESAM mode-locking technique only [2]. On the other hand, X(Z)-Iens mode
locking technique shows capability to keep relatively shorter pulse duration at muti-watt level
of laser output power [3]. This indicates that this technique has strong potential for high-
power mode-locking of broader bandwidth Nd-materials.

In this work we present the results on passive x(z)-lens mode-locking of a Nd: LuvO, laser
pumped by 808 nm laser diode as well as in-band pumped at 880 nm. An LBO nonlinear crystal has
been used for intracavity SHG. With 808 nm pump source and 30 % output coupling, we achieve
maximum output power of 2.7 W and 36 % slope efficiency while the measured pulse duration is 7.5
ps. By replacing the pump source with the one having central wavelength around 880 nm, (using the
advantages of in-band pumping,) we were able to increase the output power with ~ 89 % up to 5.1 W
while the pulse duration was 5.6 ps. The shortest pulse duration obtained for Nd:LuVOy, is 1.6 ps
while the output power is 0.7 W. The repetition rate in both cases was ~ 111 MHz, determined by the
cavity roundtrip time.
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