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Generating Radially Polarized Laser Beam with Polarization-Selective

Grating Mirror as Cavity Mirror
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Abstract By utilizing the principle of polarization-selective grating mirrors, a 35-layer circular grating mirror, with
1000 nm period and 70 nm groove depth, has been designed and fabricated. The grating mirror is placed in a laser
diode pumped Nd: YAG rod laser system as the cavity mirror. After optimizing the laser system, we get a radially
polarized beam, of which the degree of radial polarization and the power are 97% and 13.4 W, respectively.
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Fig. 1 Calculative reflectivity result of the grating mirror
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Fig. 2 (a) Photograph and (b) schematic of circular grating mirror
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Table 1 Parameters of the circular grating mirror

Parameter Data
Substrate material JGS-1
Size of mirror Diameter: (25%+0.1) mm; thickness: (1.540.2) mm
S1 High reflector at 1064 nm (reflectivity: >>99.8%); Ta,O;, SiO,, alternately, 35 layers
S2 Nothing
Grating period 1000 nm
Groove depth 70 nm
Duty cycle 0.5
Etching mode Top-etching
Size of grating Diameter: (440.1) mm
#2 S HcEm
Table 2 Influence of the grating mirror parameters
Parameter Grating period Groove depth Duty cycle Layer number
TE reflectivity peak Moving rightwards Decreasing Insensitive Insensitive
TM reflectivity peak Insensitive Decreasing slightly Insensitive Insensitive
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Fig. 3 Experimental setup of the laser system
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Fig. 4 Intensity distribution of the radially polarized beam.

(a) With PBS (arrows indicate the polarization directions of PBS); (b) without PBS
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Fig. 5 Schematic of the parameters for calculating the degree of radial polarization
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(the inset shows the spot distribution at the maximum output power)
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