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High-energy operation of a 1.3-um solid-state laser using a c-cut Nd:YLF crystal
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Abstract

High-energy red light sources operating at 0.66 pm are useful for lidar observations of vegetation.
Second-harmonic generation of 1.3-um solid-state lasers is a promising method of achieving high-energy
operations at 0.66 um. In this study, a Q-switched solid-state laser using a c-cut Nd:YLF crystal was developed.

An output energy of 106 mJ was obtained at 1.313 um in normal-mode operation. In addition, a Q-switched

output energy of 42 mJ was achieved for a pump energy of 700 mJ.
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Table 1 Optical parameters of Nd-doped crystals'*> I*!

Upper-state Lasing Cross
lifetime wavelength section
(1s) (um) | (X10%cm’)
1.064 28
Nd:YAG 230 1.319 9.5
1.338 10
1.053(o) 12
1.047(w) 18
Nd:YLF 430
1.313(o) 3
1.321(w) 3
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(a) Crystal orientation for a Nd:YLF rod
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(b) Resonator configuration
Fig.1 Schematic diagram of the c-cut Nd:YLF

laser
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Fig.2 Output energy versus pump energy for the
Nd:YLF laser
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Fig.3 Typical pulse shape of the Q-switched
Nd:YLF laser
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