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Abstract

In this paper, the Fabry-Perot interference and multi-beam interference produced by multi-pyramid
are studied in detail. The principle and condition of interference, the characteristics of interference
fringes and the factors affecting fringe fineness are analyzed and discussed. The law of multi-beam
interference is obtained, that is, the multi-beam interference fringes which produced by parallel
plane films are very sharp, and as the reflectivity increases, the interference fringes become brighter
and thinner. In addition, with increasing the refractive index of the medium or the thickness of the
interlayer and the dielectric film, the number of interference fringes observed in a certain area will
be increased. The spatial multi-beam interference pattern produced by multi-pyramid interference
is a two-dimensional periodic pattern with no change in the direction of beam propagation, and with
increasing the number of edges of pyramid, there is a series of changes in the interference field.
When the number of edges of pyramid increases to a sufficient edge, the interference field distribu-
tion will become concentric structure of the Bessel beam field. The software of MATLAB is used to
design GUI interface of the Michelson interference, Fabry-Perot interference and multi-pyramid
multi-beam interference, which vividly depicts the change of the interference fringes caused by the
change of the relevant parameters and is consistent with the theory.
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Figure 1. Calculation of optical path difference. (a) Light path diagram; (b) optical path difference
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Figure 2. Reflection and transmission of monochromatic plane waves
into transparent parallel planar glass plates
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Figure 3. The transmission curve of a parallel flat glass plate
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Figure 4. Phase width of interference fringe
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Figure 5. Michelson interference schematic diagram
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Figure 6. Fabry-Perot interference schematic diagram
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Figure 7. A schematic diagram of a parallel light passing through a
pyramid
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Figure 9. Interference pattern for different values of the dielectric film thickness
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Figure 10. Simulation results of Fabry-Perot interference
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Figure 11. The curve of transmittance light intensity
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Figure 12. The interference patterns with reflectivity of 0.65, 0.75, 0.85 and 0.95, respectively
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Figure 14. Multi pyramid interference patterns with edges of 2, 4, 7, 9, 15 and 40, respectively
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