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Generating Linearly Polarized TEM,, Mode Laser Beam with

Grating Mirror as the Back-Cavity Mirror

Fang Ming' Gao Jiancun' Tang Xinchun' Tang Chun® Pei Zhengping® Yu Yi*
( ! Department of Physics, Tsinghua University, Beijing 100084, China )
? Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang, Sichuan 621900, China

Abstract With the polarization-selective property of the resonance leaky-mode grating mirror, a 35-layer grating
mirror with 1000 nm period and 70 nm groove depth is designed and manufactured. The corresponding sample is

prepared through the micro-nanofrabrication process. The bi-reflectivity of the sample is measured by contrast

method, and its reflectivity is about 87 % for TE wave and 98 % for TM wave, which proves its polarization selection

at the central wavelength of 1064 nm, and that is agree with theoretical result. Then the grating mirror is placed in

a Nd: YAG laser cavity as the end mirror, with which a linearly polarized TEM,, laser beam at 1064 nm is got, its

degree of polarization is about 95.7 % and power is 14.4 W with pump current of 20.1 A.
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Fig. 1 (a) TE wave and (b) TM wave on a grating
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Fig. 2 (a) Schematic of resonance leaky-mode grating mirror; (b) picture of prepared sample
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Fig. 3 Calculative results of reflectivity of the grating mirror
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Fig. 4 Experimental setup for measuring
reflectivity of grating
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Fig. 5 Experimental setup of the resonant cavity using
grating mirror as the back-cavity mirror to

generate linearly polarized laser
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Fig. 6 Power and degree of polarization of the output
laser at different pump currents (the inset is
output light spot)
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