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Abstract With good machine performance and spectrum characteristic, Ho: YAG crystal has become one of the
choices for high—repetition—frequency 2 pm laser. In order to acquire high efficiency and high power 2 pym Ho: YAG
laser with high-repetition- frequency, radiation mechanism of singly—doped Ho®" laser are analyzed. And the
calculation model of conversion efficiency in high—repetition—frequency Ho: YAG laser is established through rate
equation. The effects of the parameters such as output coupler transmittance, laser mode size, ratio of pump-Ilaser
mode and Ho-doping atomic number fraction, on the conversion efficiency in high—repetition—-frequency Ho: YAG
laser are analyzed by this calculation model. The design scope of those parameters is also put forward. The
theoretical simulation results are verified through experiments.
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Fig.1 Schematic of energy processes involved in 2.1 pm holmium lasers
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Table 1 Initial parameters of theoretical model

Parameter Value
[ /mm 50
n 1.82
O o lem® "
o, lem’ 1.2x107
St 0.0994
S 0.017
7 /ms 8
) 1%
un 1
l. /mm 150
20 /mm 25
ks /(cm’/s) 0
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Fig.2 Theoretical conversion efficiency of Ho: YAG laser versus output coupler transmittance
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