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After developing numerical codes for solving fluid dynamical equations on
the whole space, we have carried out the following research.
We simulate merging of like-signed vortices to compare it with that under periodic boundaries. It is
found that decay takes place faster on the periodic domain than the whole plane. We also simulate
merging of three localized vortices that generates finer spatial structure in order to study the
decay law of the total enstrophy and spatial patterns in vorticity. We examined the power-law of the
energy spectrum on R2 comparing them with the predictions of phenomenological models, including E
(K)~k**(-11/3).
For 3D flow we solved fluid equation on the whole space to study reconnection of vortex rings. We
are checking if the energy spectrum allows a power-law behaviour E(k)~k**(-8/3), characteristic to

finite energy turbulence. We also studied self-similar profiles for the 3D Navier-Stokes and
hypoviscous Burgers equations.
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