
 Inductively coupled plasma chemical vapor deposition was used to obtain thin films of silicon-rich silicon nitride 
with a refractive index of 2.44 at optical telecommunications wavelength. The resulting layer was patterned into a 1.6 μm wide 
waveguide and tested for its nonlinear behavior using a 90-fs all-fiber laser centered at 1630 nm. A significant spectral 
broadening is demonstrated with a supercontinuum generation from 1300 nm to 1985 nm. Simulations are in fair agreement with 
the experiments, assuming a nonlinear index of 2 x 10-18 m2/W. 

 Silicon Si3N4 SIRN 
Index n (@1.55 μm) 3.47 2.0 2.3-2.7 

n2 (  fused silica) 125 10 80 

TPA (cm/GW) 0.9 Negligible <0.10 
Table 1. Comparison of material properties 

 

 
Figure 1. Ellipsometry measurement for SiRN layers (blue line) 
with Sellmeier fit extrapolation beyond 1650nm (red dashed 
line)

.
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Figure 2. Numerical simulations of the spectral evolution of the 
dispersive properties of the SiRN waveguides. (a) Influence of 
the waveguide height, the width being kept constant to 1.6 μm 
(b) Influence of the waveguide width, the height being kept 
constant to 0.57 μm. 

Figure 3. (a) Comparison of the spectrum of the input fs laser 
and the output light collected on OSA. (b) Corresponding 
simulation.

1. N. Singh, D. Vermulen, A. Ruocco, N. Li, E. Ippen, 
and F.X. Kärtne, and M.R. Watts, Opt. Exp, 27, 1094-
4087 (2019)

2. M. Xu, L. Zhan, T. Xi, And Z. Hao, J. Opt. Soc, 36, 
G6 (2019)

3. A. Gorin, A. Jaouad, E. Grondin, V. Aimez, and P. 
Charette, OSA, 16, 13509 (2008) 

4. C-S. Brès, A. Della Torre, D. Grassani, V. Brasch, C. 
Grillet and C. Monat, Nanophotonics, 12 (7), 1199-
1244 (2023)

5. R. Fan, C.L. Wu, Y.Y. Lin, C.Y. Liu, P.S. Hwang, 
C.W. Liu, J. Qiao, M.H. Shih, Y.J. Hung, Y.J. Chiu, 
A.K. Chu, and C.K. Lee, Opt. Lett, 44, 1512, (2019)

6. K. Hammani, L. Markey, M. Lamy, B. Kibler, J. 
Arocas, J. Fatome, A. Dereux, J.-C. Weeber, and C. 
Finot, Appl. Sci. 8, 543 (2018)

7. Y. Cao, B.U. Sohn, H. Gao1, P. Xing, G.F.R. Chen, 
D.K. T. Ng, and D.T.H. Tan, Sci. Rep, 12, 9487 
(2022)

8. A.B. Fallahkhair, K.S. Li and T.E. Murphy, J. 
Lightwave Technol., 26 (11), 1423-1431, (2008)

EPJ Web of Conferences 287, 01001 (2023) https://doi.org/10.1051/epjconf/202328701001
EOSAM 2023

2


