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Fast ion driven electron drift instability in reversed
shear plasmas
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It is shown that trapped fast ions can destabilize the electron drift wave because fast ions reverse their preces-
sion direction in RS plasmas to electron diamagnetic direction and can resonate with electron drift wave.[1] A
local stability analysis of this new instability is performed and consequent quasi-linear transport is calculated
using gyrokinetic equations in toroidal geometry [2,3] under fusion reactor condition. The new instability
occurs when the temperature gradient of fast ions peaks sufficiently compared to the density profile and the
linear growth rate is linearly proportional to the temperature gradient length of fast ions which is the free
energy source of the instability. Strongly negative shear plasmas are more favorable for the new instability.
The resulting quasi-linear particle flux of fast ions is outward while the particle flux of main hydrogenic ions is
inward. These results show that the new instability might be beneficial for burning plasma operation because
it can expel lower energy He ions preferentially while keeping the ion working gas inside.
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