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 Third order nonlinear optics on the Silicon platform offers a wide array of promising application (supercontinuum, frequency 
comb generation,...)

 The silicon platform lacks of good options for nonlinear optics around 1,5 µm due to the rather weak SiN performances and the 
TPA in Si.

 2D materials such as Transition Metal Dichalcogenide for nonlinear optics may offer a solution since high nonlinearities have 
been rapported

 We propose here a new approach for designing highly nonlinear waveguides using hybrid integration as a mean of improvement

 We use FDE simulations (Finite 
Difference Eigenmodes).

 2D materials are modelized thanks to 
their surface conductivity σ

s 
.

 The surface conductivity σ
s 

can be 

expressed using the permittivity of the 
material (sum of N lorentzian).

 No difference has been noted in the 
group velocity profile after addition of 
the 2D layer of MoS
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Multiple parameters of the waveguide can be improved using ALD deposited 
oxydes (Al

2
O

3
, HfO

2
, ...) after deposition of the 2D material.

 The GVD profile can be improved usind high index oxydes on top of the 2D 
material.

 This oxyde layer provides protection for the 2D material.

 It has other beneficial effects like shifting the transverse mode more 
towards the 2D material (see bottom panels). 

 With the effective susceptibility Γ (which takes 
into account the nonlinearities of each 
component of the waveguide)  we derive the 
effective nonlinear coefficient γ 

 Direct link between the overlap and the 
improvement factor attributed to the 2D 
material. 

Overlap:

Optimization of the structure using the gathered information.

 Addition of an oxyde layer for GVD profile improvement and overlap increase 
(the shift of the mode toward the oxyde makes the overlap more important)

 Use of multiple single layers for maximizing this overlap. 

 Adding 2D materials to existing stucture can in itself improve the performances (up to 60 % improvement for a planarized burried with added MoS
2 
 on top).

 The use of other process such as ALD deposition of oxydes allows us to improve further the designs (better GVD profile, protective layer on top of the 2D material, deposition 
of multiple single layers, shifting of the transverse mode)

 Achieving a structure using all those tools can bring huge improvements (up to 500 % with an optimized 2 layer structure).

 From a practical point of view, we will need to study further the introduction of propagation losses which will require experimental data (work in progress)

Results from the simulation 
of SiN burried strips on SiO
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compared with the same 
waveguides covered with a 
monolayer of MoS
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