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Anti-interference and beam-combining multifunctional
composite controllable photonic crystal beam splitter

LIU Jinhao, HUA Changzhou
(Faculty of Electrical Engineering and Computer Science, Ningbo University, Ningbo Zhejiang 315211, China)

Abstract: To address the limitations of conventional photonic crystal devices, such as single functionality and the increased
size and reduced efficiency resulting from cascaded integration, a multifunctional composite controllable photonic crystal beam
splitter integrating both anti-interference and beam-combining capabilities is designed. Firstly, the band characteristics and opti-
cal transmission properties of the photonic crystal are analyzed using the finite-difference time-domain method. Subsequently,
a diamond-shaped filtering cavity, adjustable dielectric columns, and a horn-shaped combining structure are introduced into the
transmission waveguide. Ultimately, an integrated design for filtering, beam splitting, and combining is achieved. Simulation
results show that the device achieves a transmission of 99.5% at the operating wavelength of 1.448 pum while effectively filter-
ing out noise. The splitting ratio can be continuously tuned within the range of 1:1:1 to 2:2:1 by adjusting the radii of the di-
electric rods in the splitting path. Moreover, the output combining structures extend the radiation distance of the light wave to
56.5 um, which is about five times that of the initial design.
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