©
2012 2015
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An incompressible viscous fluid in a precessing sphere exhibits a variety of
states from laminar to turbulent flows, depending upon two non-dimensional parameters (the Reynolds
number and the Poincare number)defined in terms of the sphere radius, the spin angular velocity, the
precession angular velocity and the kinematic viscosity of fluid. Here, we examined the structure and the
existence condition of the steady flow. An asymptotic analysis was performed to obtain the structure of a
pair of vortices localized in the vicinity of the great circle perpendicular to the precession axis. We
determined the existence boundary of the steady flow over the whole parameter space by means of direct
numerical simulation and asymptotic analysis. Moreover, a series of random reversals of the velocity
field was observed.
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