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Accelerating positrons in plasmas

To unlock the mysteries of the subatomic world and to study matter’s fundamental components 
and the forces between them, physicists use particle colliders to smash highly energetic particle 
beams into one another. But as we push the particle energy of these colliders even higher, 
conventional accelerator techniques are attaining their limits and new concepts are emerging. The 
use of an ionized gas —or plasma— circumvents the most significant barrier of conventional 
techniques by increasing the energy gained per unit length by several orders of magnitude. While 
plasma accelerators made considerable progress to manage to accelerate electrons [1, 2], research 
on the acceleration of the electron antimatter counterpart, the positron, has only recently yielded 
results [3]. This research is however extremely important as it is mandatory to accelerate both 
electrons and positrons to apply plasma accelerators to particle colliders.

During the eight-week internship, the student will work at SLAC and will participate to 
experiments of plasma acceleration of positrons (and possibly electrons) at the SLAC’s Facility 
for Advanced Accelerator Experimental Tests (FACET). He will be responsible for the data 
analysis of experimental results obtained during the experimental campaign. If the eight-week 
internship is followed by eight part-time weeks, the student will work at LOA (Ecole 
Polytechnique) and will continue the analysis and understanding of the experimental data, and 
will eventually engage in numerical simulations to provide better understanding of the 
experiment.

The internship can be continued by a PhD thesis under joint supervision between Ecole 
Polytechnique in France (LOA) and Stanford University in the US (SLAC). This joint-supervision 
PhD will give the student the opportunity of an early international research experience, with a 
double degree from internationally renowned institutions. The PhD thesis will be focused on 
experimental work in priority, though it will be accompanied by theoretical and numerical work.
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