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Semiconductor quantum dots for integrated quantum technologies 
Semiconductor quantum dots thanks to their discrete density of states and their easy 
integration into conventional semiconductor devices are promising candidates for the 
implementation of qubits in order to realize quantum logic gates. The project aims to 
investigate the light-matter interaction at the nanometer scale and realize an optimized light 
source in order to integrate it in a photonic platform. The work plan is to study the optical 
properties of single quantum dots and coupled quantum dots (so-called quantum dot 
molecules where carriers can tunnel coherently between the dots). In specifically 
charge-controlled devices single carriers (an electron or a hole) will be injected and the spin of 
the carrier will be initialized by optical pumping. Then, the spin can be coherently manipulated 
with ultrafast optical pulses on resonance in order to minimize dephasing processes. 
Spectroscopic and interferometric measurements will be performed at low temperature to 
determine characteristic properties of the system, like the resonance fluorescence spectrum, 
the coherence time, the radiative lifetime, or the indistinguishability of the emitted photons. 
The coupling to different cavities (waveguides, Bragg mirrors, or photonic crystals) will also be 
investigated. The long term goal of the project is to study coupled quantum dots in order to 
implement stationary qubits that act as quantum memories and entangle them by flying 
qubits like photons, in order to realize logic gates for quantum computation within the 
solid-state. 
 

 
 

Please, indicate which speciality(ies) seem(s) to be more adapted to the subject: 
 

Condensed Matter Physics:  YES     Macroscopic Physics and complexity: NO 

Quantum Physics:  YES    Theoretical Physics: NO 
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