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Equation of motion with radiation reaction for dislocations in anisotropic media  
 
Dislocation theory [1] stands as a major subfield of Material Science. Dislocations are the 
fundamental agents of plastic (i.e., irreversible) deformation in metals. A dislocation is a 
defect line in the atomic crystal, that carries a vector charge (the Burgers vector) coupled to 
the elastodynamic stress field. It moves within the crystal when being subjected to an applied 
stress. It can be described to a good approximation by methods from continuum mechanics. In 
high strain-rate deformation processes such as shocks, dislocations can in principle be driven 
up to velocities that exceed the wave speeds in the medium, thus emitting stress fields in the 
form of Mach cones. This is now routinely observed in two-dimensional atomistic 
simulations. 
  From the theoretical standpoint, a key aspect of dislocation motion resides in radiation 
reaction, namely, the retarded self-coupling of the dislocation with its own elastodynamic 
field. This is so because the defect line is of finite cross-section. As a result, the latter is prone 
to dramatic dynamic shape changes during motion. Based on methods from soliton theory, a 
recently-proposed equation of motion for a dislocation, currently restricted to isotropic 
elasticity, which accounts for Bremsstrahlung, radiation reaction and shape variations, has 
been shown to deliver results in good agreement with atomistic simulations in tungsten, a 
quasi-isotropic material [2].  
  Further investigations and comparisons with atomistic results require extending the theory 
to anisotropic materials. The internship consists in helping carrying out such an extension on 
the basis of an existing framework for dislocations in anisotropic media [1], and of previous 
work by the host team. 
  The French-speaking student, from the European Union, is expected to have a basic 
knowledge of elastodynamics and/or electrodynamics and complex-variable function theory, a 
strong taste for analytical calculations, good programming skills (Fortran 90), and outstanding 
writing capabilities and academic record. 
 
Important: habilitation delay times at CEA require applying at least 4 months before the 
starting date.     
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[2] Y.-P. Pellegrini, Phys. Rev. B 90, 054120 (2014). Equation of motion and 
subsonic-transonic transitions of rectilinear edge dislocations: A collective-variable approach. 
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