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A conductively cooled, Q-switched Tm,Ho:YLF ring laser is suitable for use as a transmitter in a space-borne wind
Doppler lidar. Although we have developed a 100-mJ-class Tm,Ho:YLF laser oscillator cooled down to -80 °C in
previous works, further improvement in the average power is required for our purpose. In this study, a lower
threshold pump energy and a higher average output power, compared with our previous systems, were achieved by
increasing the pumping density. As a result, a Q-switched pulse energy of 104 mJ was obtained at a pulse repetition
frequency of 70 Hz, corresponding to an average power of 7.28 W. To the best of our knowledge, this is the highest
average output power reported for a 100-mJ-class Q-switched 2 um laser oscillator using a conductively cooled laser
head. When the laser was operated at 50 Hz, the maximum pulse energy reached 125 mlJ.
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Fig. 1. Calculated pulse energies and pulse widths
of the Q-switched Tm,Ho:YLF ring laser as a
function of pump energy.
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Fig. 2. Resonator configuration of the Q-switched
Tm,Ho:YLF ring laser.
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Fig. 3. Measured pulse energies and pulse widths
of the Q-switched Tm,Ho:YLF laser for different
rod lengths as a function of pump energy.
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