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Small-signal gain measurements of a Tm,Ho:YLF laser in the temperature range from -80 to -40°C
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Abstract

The temporal behavior of the small-signal gain of a Tm,Ho:YLF laser was measured in the temperature range
from -80 to -40°C. The gain increased as the temperature of the laser rod was decreased because of the quasi-
four-level nature of this laser crystal. A maximum gain of 4.5 was observed for © polarization at -81°C. A rate
equation model was used to simulate the energy transfer between the Tm *F4and Ho °/; manifolds. During the
1-ms pump pulse, the observed gain is in good agreement with the calculated value. However, the observed
gain reached the maximum after the peak of the calculated gain, and its peak value was higher than the
theoretical prediction.
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Fig. 3 Observed and calculated small-signal gains of the Tm,Ho:YLF laser at (a) -81°C, (b) -46°C, and (c) -36°C.



