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We propose and theoretically investigate a light source for CARS based on seeded four-wave mixing in 

silicon nitride waveguides. A tuning range (1290-2750 cm
-1

) is expected via pumping at a wavelength of 

1058 nm and the pump power is calculated to be one order of magnitude lower than what was previously 

reported. 

Coherent anti-Stokes Raman scattering (CARS) offers label-free detection with chemical 

selectivity. In order to achieve spectral and therefore chemical resolution two synchronized 

narrowband pulses have to be provided by an appropriate light source. Here, we present theoretical 

investigations of a CARS light source based on seeded four-wave mixing (FWM) [1] in silicon 

nitride waveguides, which is of great interest for analyzing CARS spectra in a lab-on-a-chip setup. 

 

Fig. 1: Superimposed spectra of cw seeded FWM for different seed wavelengths. The pump pulse 

has a center wavelength of 1058 nm and a pulse duration of 10 ps. The cw seed has a power of 

100 mW and is tuned from 715 nm to 935 nm in 10 nm steps. 

We consider a silicon nitride waveguide and pump pulses with a pulse width of 10 ps and a peak 

power of 100 W. The center wavelength of 1058 nm is selected to lie in the normal dispersion 

regime. The waveguide dispersion is calculated using COMSOL Multiphysics. We calculate the 

seeded FWM by numerically integrating the generalized nonlinear Schrodinger equation [2]. For 

obtaining a spectral narrow idler wave a cw narrowband seed at the signal wavelength is also 

injected and tuned from 715 nm to 935 nm in order to generate synchronized idler pulses suitable 

for CARS. As can be seen in Figure 1 the idler pulses can be tuned from 1225 nm to 1492 nm (at      

-10 dB) corresponding to CARS signals from 1290 cm
-1

 to 2750 cm
-1

. The pulse length of the idler 

wave is 6.4 ps and a maximum conversion efficiency of 46 % was calculated, while the pump 

power is one order of magnitude lower than in [1]. 
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