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Short description of possible research topics for a PhD:

Polycrystalline silicon (PS) is a raw material used
by the solar photovoltaic (PV) and electronics
industry. The reduction of the cost of PV cells
production is largely possible by using PS.
Nevertheless, the limitation of PS use is directly
linked to the microstructure of the material i.e. 1)
the active defects such as grain boundaries,
dislocation arrangements, ... ii) but also the
mechanical fields induced by these defects. The
efficiency of PV cells is depending on the
mastering of the defect generation, their
repartition and the induced strain/stress fields
during the fabrication of PS.

The aim of this project is to characterize the
induced residual stress fields of PS in relation with
their microstructure. Experimental methods used
to determine residual stresses fields will be based
on multiscale diffraction in-lab technics such as
High-Resolution Electron Backscatter Diffraction (HR-EBSD), X-ray diffraction
(XRD) of synchrotron facility. To understand the origin of residual stress fields in PS
cells, the temperature HR-EBSD and XRD measurements will be coupled with
polycrystalline thermo-elasto-plasticity simulation using finite element method

Strain in polycrystalline silicon [3].

Required background of the student:
Materials Science and/or Mechanical Engineering
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