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Development of a High-Energy, Pulsed Tm:YLF Laser at 1.9 pum

Atsushi SATO! and Shoken ISHII?
"Tohoku Institute of Technology, 35-1 Yagiyama-kasumi-cho, Taihaku-ku, Sendai, Miyagi 982-8577
2 Tokyo Metropolitan Univ., 6-6 Asahigaoka, Hino-shi, Tokyo, Japan 191-0065

Abstract:  An intracavity pumping scheme for a resonantly pumped Q-switched Ho:YLF laser was investigated. Tm
and Ho lasers were designed by using a rate-equation model. The results of simulations indicated that 100-mJ-level
Q-switched operations of the Ho:YLF laser can be expected under 1.5-J diode pumping. A side-pumped Tm:YLF rod
laser was developed as an intracavity pump source of the Ho:YLF laser. Lasing in normal mode operations was
achieved at room temperature.
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Fig. 1. Intracavity pumping configuration of the Q-switched Ho:YLF laser pumped by the
diode-side-pumped Tm:YLF laser.
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Fig. 2. Calculated threshold pump densities of the Tm:YLF laser for the n polarization.
(a) Conventional laser with an output mirror; (b) Intracavity pumped laser with a
Ho:YLF crystal.
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Fig. 3. Calculated output energy of the
normal-mode Tm:YLF laser as a function of
output coupling.
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Fig. 4. Calculated pulse energy of the
intracavity pumped Q-switched Ho:YLF laser
as a function of output mirror reflectivity.
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Fig. 5. Photograph of the side-pumped Tm:YLF
laser.

Fig. 6. Typical pulse shape of the Tm:YLF
laser in normal-mode operations.
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