Room-temperature continuous-wave diode-pumped Tm,Ho:LuLiF4 laser at 2.1µm
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There has been a considerable interest in the development of continuous-wave (CW) diode-pumped mid-infrared 2m eye-safe laser for various applications including wireless space communications.
A CW laser at this wavelength based on Ho 5I7-5I8 transition have been demonstrated in several materials e.g., YAG, LuAG and YLF crystals. Tm,Ho doped garnets have more severe up-conversion losses compared to Tm-Ho doped fluorides. Earlier study by Filer et al., [1] predicted Tm,Ho doped in LuLiF4 (LuLF) to be the most promising of YLF, LuLF and GdLiF4 crystals, nevertheless due to difficulties in growing good quality crystal, no work has been reported on CW Tm,Ho:LuLF laser.

In a simple collinear pumping geometry we have demonstrated diode-pumped CW laser action in Tm,Ho:LuLF. The size of the laser rod is 4x3x2.7 mm3 . The crystal ends are Brewster-cut to minimize the reflection losses in the cavity. To the best of our knowledge this is the first demonstration of CW laser action in Tm,Ho:LuLF crystal. Laser output power in excess of 145 mW and slope efficiency with respect to the incident pump power of 16.1% were obtained.  Detailed spectroscopic and CW laser performance of Tm,Ho:LuLF shall be presented and its performance shall be compared with that of Tm,Ho:YLF.
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