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We investigated the geometry of a central extension of the group of
volume-preserving diffeomorphisms of the 2-sphere, whose geodesics are corresponding to solutions of
the incompressible Euler equation with the Coriolis force. In particular, we calculated the
Misiolek curvature of this group. This value is related to the existence of a conjugate point and
its positivity directly implies the positivity of the sectional curvature.
Also we mathematically considered the zeroth law. More precisely, we prepared small-scale vortex
blob and large-scale anti-parallel vortex tubes for the initial data, and showed that the
corresponding 3D Navier-Stokes flow creates instantaneous vortex-stretching. In turn, using this
stretching, we showed that the flows satisfy a modified version of the zeroth law (but very close to
the actual one) in a uniform time interval which in particular implies enhanced dissipation.
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