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     Low-cost femtosecond solid-state lasers find many applications in biological imaging, ultrafast spectroscopy, and nonlinear optics.  The overall cost of the system can be significantly lowered by using special cavity geometries that can be operated with low threshold pump powers. In order to further scale up the output energies, the resonator length can then be increased by using compact multi-pass cavities (MPC). Because Kerr lens mode locking is sensitive to the focusing inside the gain medium, it is crucial to use q-preserving MPC configurations that leave the original spotsize distribution of the short cavity invariant. In the first part of the presentation, we will discuss the general design guidelines of q-preserving MPC femtosecond lasers and provide specific examples. The second part of the presentation will focus on

recent experiments aimed at the development of low-cost, efficient femtosecond solid-state lasers in the near infrared.  Examples will include low-threshold MPC Ti3+:Al2O3 lasers, single-mode diode-pumped,

SESAM (semiconductor saturable absorber) mode-locked Cr3+:LiCAF lasers, and low-threshold femtosecond Cr4+:forsterite lasers.  
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