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Recently Ytterbium (Yb3+)-doped crystals have been widely used in different solid-stated lasers because of the crystal’s low thermal-load and the convenience of diode pumping. Compared with Nd3+-doped lasers, Yb3+-doped crystals exhibit broadband fluorescence, which allows tunability and/or ultra-short pulse generation at wavelengths around 1040 nm. The shortest pulse achieved in a mode-locked Yb3+-doped crystalline laser is 71-fs[1], which was generated with Yb:KY(WO4)2 as the laser gain medium. So far, no results have been reported for Kerr lens mode-locked (KLM) Yb:YAl3(BO3)4 (Yb:YAB) laser. 

In this study, we designed a Yb: YAB KLM laser cavity pumped by a diode laser and modeled it using ABCD-matrix formalism. We calculated the spot size at different positions, the stability of the cavity versus the cavity length, the focal length of the Kerr lens generated in an intracavity SF 57 glass plate and relative beam-size sensitivity 
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[image: image3.wmf]is the beam radius) to the normalized pulse power p (Fig.2). This figure shows that the mode-locking effect is sensitive to the position of the nonlinear Kerr media. Using this theoretical analysis, a suitable cavity was designed (Fig.1). The performance of the cavity is being tested experimentally.
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                 Fig. 1 Experimental set up                                      Fig. 2   Beam-size sensitivity to the normalized pulse

                                                                                                          power vs. the position of the Kerr medium 
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