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Summary (half a page maximum)
Owing to the continuous downscaling of semiconductor devices, single dopant atoms are now 
becoming increasingly important and researched, not only for classical electronics but also in the 
field of quantum information. 

As trapped ions in cold gases, paramagnetic impurities trapped on a semiconductor lattice have 
uniform properties and relatively long spin lifetimes. In particular, single electrons trapped by 
individuals donors in semiconductors at low temperatures are promissing spin-qubit candidates 
due to their combination of the advantages of semiconductor and atomic systems. Their 
semiconductor environment provides a natural localization and ease of fabrication that is absent 
in atomic and ion qubit systems.  

In this context, we study the dynamics of electron spin trapped in Iodine atoms inside CdTe 
quantum wells, with a pump-probe experimental technique that uses laser pico / femtosecond 
and allows reading of the optical spin information previously written in the sample by a pump 
beam. We will focus, in particular, on the creation of coherent superpositions of states of 
electron spin and on the study of their time- evolution. The aim of the intership is to study the 
decoherence mechanisms operating in this system as well as possible schemes for spin-qubit 
manipulation and entanglement or two spin-qubits.

Methods and techniques: Experiments at Low temperature (2K) and with applied magnetic 
fields (>2T). Ultrafast optical technique with pump-probe configuration with two or three 
beams, degenerated or non-degenerated.  
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