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Abstract

The 2 pm band has great prospects in optical communication, optical sensing and other fields.
With the rapid development of applications, the demand for devices is increasing day by day,
among which the low loss silicon nitride waveguide is attracting more and more attention. But its
nonlinear effect is weak, which limits its development in nonlinear field. In this paper, the power
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confinement factor, effective mode area, and nonlinear coefficient of silicon nitride slot wave-
guides at 2 pm operating wavelength are systematically studied by means of the full vector model
of nonlinear effect and the finite element method. The results show that the width of the silicon
nitride slot waveguide, the width of the slot and the height of the waveguide all affect the power
confinement factor, the effective mode area, and the nonlinear coefficient. By optimizing the
structure, the structure can achieve high nonlinear coefficient and high power confinement factor
of 4.36/W/m and 16.4%, respectively. The work in this paper provides a strong candidate for wa-
veguide devices in 2 pm band, and provides a theoretical basis for the nonlinear application of sil-
icon nitride slot waveguide in 2 pm band.
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Figure 1. Diagram of the silicon nitride slot waveguide
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Figure 2. Variation of the power confinement factor with the slot width of the silicon nitride slot waveguide
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Figure 3. Variation of the power confinement factor with the height of the silicon nitride slot waveguide
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Figure 4. Variation of the effective mode area with the slot width of the silicon nitride slot waveguide
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Figure 5. Variation of the effective mode area with the height of the silicon nitride slot waveguide
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Figure 6. Variation of the nonlinear coefficient with the slot width of the silicon nitride slot waveguide
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Figure 7. Variation of the nonlinear coefficient with the height of the silicon nitride slot waveguide
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