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Dependence of a Q-switched pulse energy on temperature and pumping intensity
ina Tm,Ho:YLF laser
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Abstract

A Tm,Ho:YLF laser is a promising candidate for coherent Doppler lidar applications because its favorable
lasing properties and reliability. In this laser, the laser efficiency increases with decreasing the temperature
because the lower temperature can not only reduce ground-state reabsorption but also increase the energy-
transfer efficiency from Tm to Ho. However, there is a trade-off between the laser efficiency and the power
consumption of the cooling system. In order to maximize an output pulse energy of this laser system, a Tm-
Ho transfer efficiency is a key parameter since it depends on both temperature and pumping intensity. In this
study, a ground-state Ho density, which is related to the Tm-Ho transfer efficiency, was measured with a side-
pumped Tm,Ho:LLF laser, which is an isomorph of Tm,Ho:YLF, by using a pump-probe technique at 640 nm.
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Fig.2 Transmission spectrum of Tm,Ho:LLF.
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Fig.3 Pulse shapes of the pump light and the
transmitted probe beam.
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