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Runaway population

Abstract

The anisotropy of a suprathermal electron distribution can lead to destabilization of The runaway distribution for near-critical electric field 1s |

plasma waves through wave-particle resonant interaction. This work considers A (0 +1) C (a+1)p?
electromagnetic wave instabilities driven by an anisotropic electron distribution . (pl\ pL) = (c AT XD ( i ) F (1 1 1 )
in near-critical field, both in super- and sub-critical cases. p) “ 2(1+ Z)p, a+1 2(1+2)p
If the electric field 1s sub-critical, suprathermal electrons do not destabilize where o = F/E,., Zisthe effectiveion chargeand ¢, = o — (1+2) (0 — 2) 0‘1
clectromagnetic waves. If the electric field is super-critical, both the electron- b=13 o

whistler and the extraordinary electron wave are destabilized, the latter more easily, 10 g

Resonance condition

requiring several order of magnitudes lower runaway density.

General dispersion of the waves

The general dispersion relation of high frequency electromagnetic waves with cold b

plasma approximation [1]:
W, dispersion of the wave w : electron cyclotron
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R— _ It the electric field 1s slightly lower than the critical field, the suprathermal population
Distribution function Growth rate has a stabilizing effect on the waves.
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If the electric field is slightly higher than the critical field, the extraordinary electron
wave, arising from the general wave dispersion is significantly more easily
destabilized than the whistler wave. For temperatures higher than 500 eV, there 1s a
threshold around 2.5 T, and above this threshold the critical density is several order of
magnitudes higher than below this threshold.
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