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Low temperature spectroscopy of WS2/MoS2 monolayers.

Scientific project: Graphene, the first truly two-dimensional material available at low cost 
has brought considerable breakthroughs in a number of domains ranging from high speed 
electronics to metrology and many others are to come. However, for some applications such 
as logical electronics or opto-electronics the lack of a band gap is a real issue. The recent 
discovery of new layered materials such as BN or metal dichalchogenides (such as WS2 or 
MoS2...) allow to consider very attractive alternatives. Such materials bring the advantage 
of optical bandgaps that become direct gaps for monolayers and allow a spin control of the 
excited states through the polarization of the excitation beam, opening the way to 
optospintronics. In addition, heterostructures combining monolayers of graphene and 
monolayers of WS2 should allow to build original  opto-electronic devices.  Since the very 
recent discovery of this new material, only a few experimental reports established its basic 
properties but theoretical studies promise much more. The goal of this internship is to 
explore for the first time the low temperature properties of WS2 and MoS2 monolayers, 
where the excitonic and spin related properties should be prominent. 
The student must have a strong background in solid state physics and experimental optics 
and a strong motivation for experimental work.
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