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The fabrication and optical application of a two-dimensional metal grating

NIU Peng-kai', HU Xue-fang', TAO Wei-dong”, DONG Jian—feng]*
( 1.Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo 315211, China;
2.Faculty of Science, Ningbo University, Ningbo 315211, China )

Abstract: Two orthogonal adjacent-distributed photoresist line arrays are prepared on a glass substrate based
technology of two-photon polymerization (TPP). The two dimensional (2D) metal grating is fabricated by
coating a 50 nm-thick Ag film on the above-mentioned line arrays using a vacuum coating machine and
subsequently with the photoresist removed. A measuring method is proposed to detect the 2D incident angle and
the wavelength of the laser. And the corresponding prototype of laser warning system is designed and its
detecting ability is tested. Under the irradiation of the He-Ne laser with a wavelength of 632.8 nm, the results of
the experiment show that the precision of recognizing the 2D incident angle and the wavelength can meet the
requirement in many applied fields. A new method to estimate the incident angle of the laser visually through the
diffraction pattern is also proposed in the end and a detail analysis about diffraction characteristic of the metal
grating is conducted and presented.

Key words: two-photon polymerization; metal grating; two dimensional angle; warning system; diffraction
characteristic
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