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Acousto-Optically Q-Switched and Vortex Nd: YAG Laser by
Using Circular Dammann Grating for Annular Pumping
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Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China

Abstract An acousto-optically Q-switched vortex Nd: YAG laser by annular pumping of circular Dammann grating
(CDG) shaping is investigated. The cavity of the laser is composed of a laser crystal, an acousto-optical modulator
and a planar output coupling mirror. The pump source is a fiber coupling semiconductor laser of 808 nm. The
annular intensity distribution of pump light is formed by the first-order diffraction of a CDG with high diffraction
efficiency, which is used to end pumped Nd: YAG laser crystal. The octive Q-swith pulse laser is obtained with high
optical quality, linear polarization and spiral phase. The obtained power of laser pulse is 470 mW, the peak power of
laser pulse reaches 588 W and pulse width is 160 ns, when the absorbed pump power is 5.6 W and the frequency of
acousto-optical modulator is 5 kHz.
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Fig. 1 (a) Experimental setup of acousto-optically Q-switched laser based on a CDG;
(b) schematic diagram of the CDG
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Fig. 2 Average output power of the laser versus the absorbed

pump power at different pulse repetition frequencies
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Fig. 4 (a) Variation of intensity distributions of output laser with pulse repetition frequencies
when P,,=5.1 W; (b) variation of intensity distributions of output laser with

absorbed pump powers when f=5 kHz
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Fig. 5 (a) Intensity distribution and fitted curve; (b) beam radii and fitted curve in horizontal

and vertical directions of the output laser when P ,,=5.1 W, f=5 kHz
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Fig. 6 Measured interference pattern between the output laser beam and reference plane wave
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