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Addressed research questions/problems

Research context and motivation

• The design of the passive chip is crucial for improving the performances of hybrid
tunable laser built on the silicon photonics platform.
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• Silicon represents a very good choice for the laser

miniaturization, frequency tunability and high field

confinement. However, Two-photon-absorption (TPA)

and free-carrier-absorption (FCA) are power dependent

effects that degradate the propagation of the field inside

the ring.
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• The power dependent deformation of the ring transmission
causes a shift in the ring resonant frequency and also self-
oscillations in the ring output power
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• The main objective is then to study these non-linear behaviors in steady state and through 

pump and probe measurements with the aim of:

❑ Understanding the impact of non-linear effects on the ring spectral response.

❑ Developing a model that does not rely on empirical expression for the carrier lifetime[1,2,3].

D. Dimitropoulos et al., Journal of Lightwave 
Technology, 26 (7), 847-852, 2008

• A detailed description of the non-linear effects in silicon is therefore

needed when designing ring resonators in the silicon platform.
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• Within experimental measurements 
on Si/SiO2 interfaces [3]

➢ Non-linear electron and hole carrier lifetime are 
obtained with SRH treatment avoiding any 
empirical carrier lifetime.
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➢ Evolution in time of the resonant wavelength shift well reproduced by the model 
by applying the same experimental method. Ring spectral response reconstructed at different time instants

❑ Apply the model on different ring resonator structure and compound waveguide 

❑ Designing ring resonator with different cross-section and material composition to reduce 

NL effects.

❑ Test the designed hybrid laser in the laboratory.
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