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The inherent complexity of the Coulomb (or Landau) collision operator has undermined our

ability to develop simplified models able to capture low and intermediate collisionality effects

in magnetized and unmagnetized plasma systems. In order to obtain quantitative estimates for

plasma fluid quantities at such collisionality regimes, simplified collision operators are often

employed. This is particular worrisome for magnetic confinement fusion, as the periphery re-

gion, where crucial mechanisms such as the L-H transition and ELM dynamics take place, can

span a wide range of collisionalities. In this work, for the first time, the full Coulomb colli-

sion operator and its moments are ported to a magnetized phase-space coordinate system and

a numerically efficient model to describe the plasma dynamics at arbitrary collisionalities is

developed [1, 2]. For an efficient numerical implementation of the model, the plasma kinetic

equation is projected onto a Hermite-Laguerre velocity-space polynomial basis, obtaining a

moment-hierarchy. This allows us to perform a systematic closure of the fluid system leading

to a finite set of equations able to model arbitrary collisionality plasmas. The first numerical

studies based on our model are carried out, shedding light on the interplay between collisional

and collisionless mechanisms that characterize the dynamics of magnetized and unmagnetized

plasmas. In particular, the dynamics of electron-plasma waves and the drift-wave instability are

studied at arbitrary collisionality [3, 4]. A comparison between the Coulomb collision operator

and collision operators used in state-of-the-art turbulence simulation codes is performed, show-

ing the need for retaining the Coulomb collision operator, specially at the intermediate levels of

collisionality relevant for present and future magnetic confinement fusion devices
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