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Effect of pellet injection on the radial electric field in the TJ-II stellarator
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Pellet  injection is a widely used technique to fuel the plasma core of stellarator  devices. When
cryogenic pellets are injected into the plasma, density and temperature profiles are abruptly, but
transiently, modified (see e.g.  [1,  2,  3]).  Consequently the radial  electric  field,  which is  set  by
ambipolarity  of  the  neoclassical  fluxes  (which  depend  on  density  and  temperature  profiles),
changes. This could affect, among other things, impurity concentration in the plasma, something
that could be harmful for the performance of the stellarator. In this work we analyse changes in the
radial electric field immediately after pellet injection for both Electron Cyclotron Resonance Heated
(ECRH) and Neutral Beam Injection (NBI) heated plasmas, by making use of the two heavy ion
beam probes and the Doppler reflectometer installed in the TJ-II. In this work, the experimental
results are compared with predictions made with DKES [4]. In ECRH plasmas the positive radial
electric field reduces across the entire radial profile after pellet injection, assuming less positive
values in the plasma core and having a transition to the ion-root for  ρ > 0.5. Conversely, in NBI
plasmas  the  negative  radial  electric  field  remains  in  the  ion-root,  even  after  pellet  injection,
assuming less negative values in the plasma core region. Then the effect on impurity accumulation
is studied by estimating the effective charge from X-rays measurements. Although the qualitative
behaviour  is  well  understood from the  point  of  view of  parameter  dependence  of  neoclassical
transport,  DKES predictions are found to be in quantitative disagreement with the experimental
observations. Among the causes for this disagreement may be the lack of precise ion temperature
profiles, the inherent difficulty of determining the profiles before and after injection in a transient
phenomenon (in which temperature and density evolve in different time scales) and the inaccuracy
of the equations solved by DKES for large values of the radial electric field.
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