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Abstract

Grating is one of the teaching emphases of wave optics. For Bragg gratings, we usually use the
Bragg formula to judge the conditions of strong reflection and low transmission. However, this
formula has relatively large limitations. Many physical quantities that affect the transmission spec-
trum and reflection spectrum have not been taken into account. Therefore, we can use the transfer
matrix method to supplement the deficiencies of classroom teaching content. By allowing students
to program and simulate independently, we can promote students’ understanding of knowledge
and cultivate their scientific research ability. In this paper, the application of the transfer matrix
method in Bragg grating and the related conclusions are introduced in detail to provide guidance
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for its application in teaching.
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Figure 1. Scattering diagram of one-dimensional optical structure
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Figure 2. Schematic diagram of transmission matrix principle (a); The transmission spectrum (blue solid line) and ref-
lection spectrum (green dashed line) obtained by dividing a single period into 200 microelements (b), 100 microelements
(c), and 20 microelements (d) with equal thickness; Comparison of transmittance (e) and reflectance (f) in the above
three scenarios (green dashed line represents 200 divisions, blue solid line represents 100 divisions, and red dashed line
represents 20 divisions)
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Figure 3. Transmission spectrum (blue solid line) and reflection spectrum (green dashed line) at modulation
amplitudes of 0.01 (a) and 0.02 (b)
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Figure 4. Transmission spectrum (blue solid line) and reflection spectrum (green dashed line) corresponding
to 1 period (a), 50 periods (b), 100 periods (c), and 200 periods (d)
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Figure 5. Transmittance to incident light of different wavelengths
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