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Abnormal phenomena in Fraunhofer diffraction and simulate

LU Han-lin, BAI Cui-qin

(Department of Physics, Fudan University, Shanghai 200433, China)

Abstract: In the experiment of observing Fraunhofer single-slit and multi-slit diffraction with He-Ne laser as
the light source, an abnormal concave shape appeared at the center of the diffraction intensity distribution curve
corresponding to the central bright fringe, which was inconsistent with the theoretical pattern. Considering the
weak light transmission of the coating layer of the diffraction plate, a non-ideal single-slit/multi-slit diffraction
model was constructed under the condition of extra light transmission in the coating layer. Based on Kirchhoff
diffraction formula and Gaussian beam formula, the formulas of single-slit and multi-slit diffraction of Gaussian

beam under the above model were derived, and the observed abnormal phenomenon was successfully reproduced



through numerical simulation, indicating that the main cause of it was the weak light transmission of the coating
layer near the slit.

Key Word: Fraunhofer diffraction; light intensity distribution; Gaussian beam; numerical simulation



