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Scientific description:   2D semiconductors are attractive building blocks for the next 
generation of semiconductor devices as they have the potential to lead to faster transistors 
with lower power consumption than conventional covalently bonded semiconductors.  
Currently, devices based on 2D semiconductors such as graphene, MoS2, WSe2, have been 
fabricated by exfoliation lift-off techniques. Although this allows device designs to be tested, 
the fabrication method is difficult to scale up. For these materials to have industrial potential, 
it may be necessary to grow high quality thin films by epitaxial techniques  
 
There are several challenges to the growth of 2D materials. Firstly, the material properties 
depend strongly on the number of layers in the thin film aswell as the dielectric properties of 
the substrate and overlying layers.  Secondly, the weak van-der-Waals bonds between the 
layers means that the driving force for epitaxial alignment is also relatively weak leading to 
several different possible orientations of initial island nuclei, and subsequently formation of 
grain boundaries after island coalescence. Finally, the weak interlayer bonds also lead to a low 
energy of formation of vacancies and charged defects in the thin films. 
 
The aim of this internship is to study the initial growth of a semiconducting lamellar material, 
such as the transition metal dichalcogenide WSe2 and to study the effect of substrate and 
growth conditions on the growth and electronic properties of the material.  
 
Techniques/methods in use:  Molecular beam epitaxy, RHEED, Atomic force microscopy, 
transport measurements, photoluminescence measurements, X-ray diffraction   
 
Applicant skills:    Background knowledge of thin film growth, semiconductor properties, 
diffraction techniques 
 
Industrial partnership: No 
  
Internship supervisor(s) Paola ATKINSON     atkinson@insp.jussieu.fr    01 44 27 98 09 
 
Internship location:    Institut des NanoSciences de Paris, tour 22, campus Jussieu 
 
Possibility for a Doctoral thesis: Y  


