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Study of Bragg Reflection Waveguide Based on Metasurface
in Visible Light Band
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Abstract Distributed Bragg reflector (DBR) with visible light band is constructed by SiO,/Si. The central cavity
made of SU-8 photoresist is added into it to form the traditional Bragg reflector (BRW). The transmission matrix
method is used to analyze the transmission of visible light in the distributed Bragg reflector and the Bragg reflector.
The effect of various factors such as medium refractive index, thickness and number of cycles on Bragg mirrors and
the influence of various parameters of SU-8 on the photonic bandgap are studied. Aiming at the difficult preparation
of the traditional Bragg reflective waveguide hardware, a new type of Bragg reflective waveguide is constructed,
when Si metasurface is introduced into SU-8. The effect of metasurface on the defect mode is analyzed
experimentally. Experiments show that the metasurface has the function of controlling the defect mode wavelength,
and the new Bragg reflector waveguide array can complete beam splitting function in the visible light band. Which
can be used to improve optical instruments.
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Table 1 Effect of refractive index ratio
k on the performance of DBR

Refractive Central Range of Forbidden
index wavelength forbidden band bandwidth
ratio k Ay /nm @ /nm Aw /nm

1.5 529 497-566 69

2 529 438-668 230

2.5 529 413-736 323

3 529 396-796 400
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Table 2 Different combination types of DBR

1.0
0.9
0.8
207
206
é 0.5
204
0.3
0.2
0.1

——d;=100 Y

Py " |
300 400 500 600 700 800 900
Wavelength /nm

#4457 )R BE X DBR P fig 119 5% i
Fig. 4 Effect of medium thickness on the performance of DBR
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Fig. 6 (a) Effect of medium period m on defect modes; (b) enlarged drawing of defect modes
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Fig. 8 Structure and simulation results of new BRW.

(a) Structures of BRW; (b) internal electrical field; (c¢) one-dimension electrical field
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