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Study on thermoelectric cooling of a Tm,Ho-codoped laser in the low-temperature region

Atsushi SATO?, Toshiki KUSAKARI?, and Daiki ITO*
* Tohoku Institute of Technology, 35-1 Yagiyama-Kasumi, Taihaku, Sendai, Miyagi 982-8577

Abstract: Tm,Ho-codoped lasers operating at 2 pm are promising candidates as a laser transmitter for Doppler wind lidar systems.
Conductive-cooling with a thermoelectric (TE) cooler offers the feasibility of developing the laser transmitter operating under severe
environment, such as space. However, excessive cooling by using the TE cooler leads to a significant increase in the power
consumption for cooling. In this study, Tm,Ho-codoped lasers with TE coolers operating at temperatures around —20°C was
developed, and characteristics of the laser and the cooling system were investigated. Laser experiments were performed with
Tm,Ho:LLF crystals in a dry nitrogen environment. In normal-mode operations at —17.5 °C, the laser produced an output energy of
20.7 mJ at a pulse repetition frequency of 5 Hz. Based on these results, a trade-off between power consumptions of the cooling
system and the optical pumping module is discussed.
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Fig. 1 Geometry of a thermoelectric cooled
crystal mount.
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Fig. 2 Cooling performance without optical
pumping. (a) Monitoring point. (b) Electrical

powers for different AT.
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Fig. 3 Resonator configuration of the
end-pumped Tm,Ho:LLF laser.
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Fig. 4 Output energy as a function of pump
energy.
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Fig. 5 Temperature dependence of electrical
power for LDs and Peltier devices.



