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Pellet injection is used to refuel the plasma, control edge-localized modes, and mitigate 
disruptions. This talk covers several aspects of pellet assimilation physics, potential 
benefits for MHD spectroscopy, pellet impact on electron-ion energy exchange, thermal 
quench and runaway electron suppression.  
 
Heat flux from the ambient plasma causes pellet ablation. The ablated material flows 
away from the surface and partially shields the pellet. Calculation of the resulting 
ablation rate requires self-consistent solution of the fluid equations for the flow and the 
kinetic equation for the hot electrons. This problem simplifies a great deal in the case of 
high-Z pellet where hot electrons are nearly isotropic and diffuse spatially into the 
ablation cloud until they lose energy due to collisional friction. An outer part of the 
ablation cloud is governed by a self-similar solution in which the temperature scales as 
the two-thirds power of the radial coordinate.  
 
Pellets typically disassemble on timescales of several millisecons. The ablated material 
breaks the toroidal and poloidal symmetry of the plasma density profile. This asymmetry 
modifies the Alfvén continuum and eigenmode structure significantly via coupling 
poloidal and toroidal harmonics, which is a likely scenario in JET experiments. 
 
In a plasma with cold ions, ambipolar expansion of the dense ablation-produced plasma 
should convert electron thermal energy into the ion energy more efficiently then 
Coulomb collisions in  a way similar to ion acceleration in laser-irradiated clusters. 
 
In the case of high-Z pellet injection, radiative losses play an important role in energy 
balance. The pellet leaves a dense plume of impurity ions along its path through the 
plasma, which can enhance the radiative losses dramatically compared to the case of 
uniformly distributed impurities. This aspect is essential for proper modeling of the 
thermal quench as a prerequisite of runaway electron production. 
	


