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Gyrokinetic stability of plasmas in a Z-pinch magnetic geometry is studied numerically using the GENE code
[1] with a particular focus on the behaviour of “pair plasmas” consisting of positrons and electrons. Im-
portantly, the simulations presented here are potentially applicable to dipole systems such as the upcoming
APEX experiments investigating pair plasma confinement [2]. The numerical analysis is performed using a
local flux-tube approximation with both plasma species being treated kinetically in a regime dominated by
electrostatic fluctuations driven by spatial gradients in the density and temperature profiles. We first examine
the linear stability of such plasmas, varying the mass ratio between the positive and negative charge carriers,
from conventional hydrogen plasma through to electron-positron plasma. We provide the first numerical sup-
port of analytic theory predicting that electron-positron plasmas can be absolutely stable in certain regions
of parameter space which may be accessible during the APEX experiments. We also study the stability of
electron-positron plasmas in a standard model tokamak configuration to elucidate the favourable peculiari-
ties of the Z-pinch geometry for pair plasma confinement. The insight gleaned from these linear simulations
is then used to undertake a comprehensive study on the nonlinear behaviour of two different pair plasma sce-
narios: (i) an unstable plasma with an outwards heat flux and an inwards particle flux - the so called “inward
pinch” known to exist in conventional plasmas which we report on here for the first time in pair plasmas. (ii)
an unstable plasma without the inward pinch feature.
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