Global well-posedness of an inviscid three-dimensional
pseudo-Hasegawa-Mima model
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The three-dimensional inviscid Hasegawa-Mima model is one of the funda-
mental models that describe plasma turbulence. The model also appears as a
simplified reduced Rayleigh-Bénard convection model. The mathematical anal-
ysis of the Hasegawa-Mima equation is challenging due to the absence of any
smoothing viscous terms, as well as to the presence of an analogue of the vortex
stretching terms. In this talk, we introduce and study a model which is inspired
by the inviscid Hasegawa-Mima model, which we call a pseudo-Hasegawa-Mima
model. The introduced model is easier to investigate analytically than the orig-
inal inviscid Hasegawa-Mima model, as it has a nicer mathematical structure.
The resemblance between this model and the Euler equations of inviscid in-
compressible fluids inspired us to adapt the techniques and ideas introduced
for the two-dimensional and the three-dimensional Euler equations to prove the
global existence and uniqueness of solutions for our model. This is in addition
to proving and implementing a new technical logarithmic inequality, generaliz-
ing the Brezis-Gallouet and the Berzis-Wainger inequalities. Moreover, we prove
the continuous dependence on initial data of solutions for the pseudo-Hasegawa-
Mima model. These are the first results on existence and uniqueness of solutions
for a model that is related to the three-dimensional inviscid Hasegawa-Mima
equations.



