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Abstract : High—precision grating based on diffraction phenomena is a kind of commonly used optical element. By research—
ing the phase grating of diffraction scale, a grating simulation method combining Fresnel diffraction and finite difference time
domain method is proposed to simulate the light distribution in the Fresnel diffraction region of the grating. Finite difference
time domain method is used at the incident grating to obtain a high—precision light distribution, then the Fresnel diffraction
is used to calculate the light distribution at the receiving screen in the near—field area behind the grating. By combining the
two methods , the problems of medium transition region calculation and large amount calculation of finite difference time do—
main method of propagation region are solved. The results show that three diffraction peaks are generated at the receiving
screen. Based on the characteristics of the finite difference time domain method, this method is also suitable for irregular
grating structures, and is universal for the analysis of non—equidistant gratings and gratings with manufacturing errors.
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