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Modeling the optical properties in Ge/SiGe Multi Quantum Well 

 

Scientific project: 

The interest in silicon photonics is continuously growing as it is now considered to have potential 

applications in telecommunication and data communications. Among the main challenges for the 

development of silicon photonics, high speed, low loss and compact modulators are one of the key 

building blocks. In this context, Ge/SiGe multiple quantum well structures are a promising solution to 

get compact and low power electro-absorption modulator.  The preliminary results allowed us to 

demonstrate experimentally Quantum Confined Stark Effect (QCSE) at room temperature for light 

incident perpendicular and parallel to the QW planes. In order to get further in the design of efficient 

optoelectronic structures, theoretical calculation are required in order to get direct gap-related optical 

and optoelectronic properties of these structures. The goal of this internship is to develop the 

theoretical models, and to compare the results with the experimental results obtained in the lab, in 

collaboration with Politecnico Milano Italia. This work is part of ANR project GOSPEL. 
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Techniques in use: 

The main objective of the work is to assess the optical properties of such MQW as a function of the 

structure geometry including strain and electric field-induced confinement effect. A 6-band k.p 

technique will be used to estimate the direct bandgap transitions within Γ valley and next the indirect 

transitions to L valleys [1].   

The secondary objective is to explore the carrier dynamics and transport properties in such structure to 

evaluate their high frequency performance. This part of the work will be achieved by using the particle 

Monte Carlo simulator developed in our group [2]. 
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Applicant skills: 

Solid state physics (optoelectronic device, energy band gap calculation, carrier transport ) 

Scientific Computing (Fortran or C/C++) 

 

Granted internship:    yes  ( 400 €/month)  

C'nano IdF laboratory (France only) : yes 

Possibility for a thesis: yes  
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