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Strongly magnetized electron-positron plasmas in a straight guide field are shown to be

unstable to density and temperature gradients, contrary to previous findings [1]. Even at low

plasma pressure β , the coupling of electrostatic and parallel magnetic fluctuations destabilizes

a Gradient-driven Drift Coupling (GDC) mode [2], which has also been identified in helium

plasma experiments [3].

A solution to the dispersion relation is derived for arbitrary β and Debye length, demon-

strating excellent agreement between theory and simulations. In addition, a modification to the

standard GDC is investigated at finite parallel wavenumber kz, providing a stabilizing force

which is counteracted by perpendicular magnetic fluctuations.

These findings are applied to three physical scenarios: high-density, laser-induced pair plasma

experiments [4]; low-density, magnetic-confinement experiments [5]; and electron-positron plas-

mas in the context of Gamma Ray Bursts (GRBs). For the first application, the electron-positron

plasma is predicted to exhibit growth times of about 10−13 s during its time-of-flight of about

10−9 s, suggesting that beam density fluctuations may indeed be a consequence of GDC activity.

In the second configuration, growth times are as low as 1s, potentially enabling measurements

in the planned APEX device. Lastly, GRBs are inferred to have gradient scale lengths from 106

to 1018 cm. As a consequence, GDC growth times lie in a range from 10−5 to 108 s, necessitating

assessment of the relevance of this process to GRB dynamics on a case-by-case basis.
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