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Abstract: Compared with conventional Nd-doped garnet crystals, Nd-doped garnet crystals with multiple cation oc-
cupations and local crystal-field variations are favorable for the inhomogeneous broadening of Nd** emission spectra,
thereby providing a basis for long-wavelength laser operation in the 1 wm region and subsequent visible frequency
conversion. In this work, long-wavelength fundamental laser output at 1112 nm was realized based on an Nd:
Gd;Sc,AL;0,, (Nd: GSAG) crystal, and yellow-green laser output at approximately 557 nm was obtained by intracavi-
ty frequency doubling with an LBO crystal. Without the nonlinear crystal inserted into the cavity, a maximum funda-
mental output power of 1. 501 W at 1112 nm was achieved. After the Type-I phase-matched LBO crystal was intro-
duced, a maximum yellow-green output power of 2. 3 mW was obtained, with the dominant spectral peak located

near 557 nm. These results verify the feasibility of long-wavelength fundamental oscillation above 1100 nm in Nd-
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doped crystals and its direct frequency doubling for yellow-green laser generation. Further improvement of the yellow-

green laser output performance in this spectral region is expected through optimization of cavity mirror coatings, re-

duction of insertion loss from the nonlinear crystal, and improvement of intracavity mode matching.

Keywords: Nd crystal; LBO crystal; 1112 nm laser; intracavity frequency doubling; yellow-green laser
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Fig. 1 Schematic of the experimental setup of the Nd:
GSAG laser. (a) fundamental-wave configuration;

(b) intracavity frequency-doubling configuration.
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