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Energetics in dynamo phenomena is investigated by solving the MHD Boussinesq equation in a rotating spherical
shell. The kinetic energy supplied by the buoyancy force is transferred to magnetic energy, while dissipated by
viscosity. In an equilibrium period, the supply of magnetic energy by the Lorentz force and the resistive dissipation

oscillate in time with the same average. The phase of oscillation of the former alwayvs leads the latter.
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Fig.1 Temporal evolution of kinetic energy Ex (solid
line) and magnetic energy £u (dashed line). Time is
measured by thermal diffusion time, then the magnetic
diffusion time is ten.
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Fig.2 Contributions from the respective terms of the ki-
netic and magnetic energy equations. (a) Kinetic en-
ergy: Qp, buoyancy; —Qp, minus Lorentz; —Qy,, minus
viscous. (b) Magnetic energy: Qp, Lorentz; —Qg mi-
nus resistive. A small fluctuating quantity seen on the
abscissa denotes the sum of the energy fluxes across the
outer and inner boundaries.
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Fig.3 Phase lag between the Lorentz and resistive terms
in the magnetic energy equation. Temporal variations
of Q1 and Qg are respectively plotted with a solid and
a broken line for 30.5 < t < 32.5, in the first-equilibrium
period. The phase of variation of the former leads the
latter by 0.03 time units.
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