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A Novel Microchip Self-Double-Frequency Laser
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Abstract: The continuum-wave laser operation of a new self-frequency-doubled Yb:Gd,.; Yo.7s (BOs ), (Yb: GAYAB)
crystal under high-power diode-end-pumping was reported. To achieve compact all-solid-state laser’s operation, a
plane-parallel cavity was employed with two mirrors separated by 1 cm, and obtained the fundamental-wave laser with
central wavelength at 1044 nm. The maximal output power of 1.38 W was obtained with an absorbed power of 4.22
W, which corresponded to slope efficiency of 54% . A plano-concave cavity was used to obtain efficient self-
frequency-doubled (SFD) generation. Self-frequency-doubled green laser with a center wavelength of 522 nm was
also obtained, and the threshold absorbed pump power was only 900 mW. The maximal output power was 144 mW
when pumped power was 3.9 W. A diode-to-green optical conversion efficiency of 3.7 % was achieved. The results
indicate that the Yb:GdYAB crystal is of great potential in applications of both 1 pm fundamental wave and self-
frequency-doubled visible light lasers.
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Fig.1 Spectra of Yb: GdYAB crystal at room temperature
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Fig. 3 Fundamental-wave output mode of Yb: GAYAB laser
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Fig. 4 CW fundamental-wave spectrum of Yb: GAYAB laser

EZHHE Yb:GAYAB A BOLEH 1819
1.4 4 -
% 1.24
> 1.04
£ 08 /
2 &
s 0.6 74
o
= 044
) —a— Measured data
0.2 Linear fitting
0.0 +=="— T T . .
1.5 2.0 25 3.0 3.5 4.0 4.5
Absorption power /W

El5 Yb: GAYAB £T 1 FE 45 ) 4 4 T 28 b W Wi 3l 2
iy Z2 3 0 T AR Ak F) Bl 4%
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Fig. 6 Setup of Yb:GdYAB self-frequency-doubled laser
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