The role of collisions on 2D gyrokinetic turbulence:
non-universal power laws.
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Turbulence in weakly collisional magnetized plasmas is one of the most fascinating and chal-
lenging topics, both for astrophysical and laboratory plasmas. In this context, collisional gyroki-
netic theory plays an important role. We present a study of freely-decaying 2D electrostatic turbu-
lence on the sub-ion Larmor scale by means of direct numerical simulations with the gyrokinetic
code GENE [1]. The main aim of this work is to show both agreement and deviations from the
existing analytical theory on the topic [2, 3], focusing in particular on the role of the collisionality.
Only few previous numerical investigations are indeed found in the literature [4, 5, 6], which are
actually not focused on the role of collisions. The effect of the collisionality regime on the tur-
bulent spectra is here systematically investigated by adopting several different collision operators,
showing these deviations are quite independent from the collision model and thus appears to be a
general feature of the turbulence.
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