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Dynamical feature of mathematically obtained m-point blow-up solution in mean field
equation for two-dimensional point vortex system

Yatsuyanagi, Yuichi

3,900,000
Nagasaki-Suzuki 2 Eule
r B 8t m(m h ) m
Euler 2 div(uw )
diviuw) O

It is mathematically anticipated by Nagasaki and Suzuki that in the
two-dimensional point vortex system there is an equilibrium singular solution diverging at m points whose
inverse temperature is given by B = -8mm. Our final goal is to understand the solution dynamically.

The following notations are used here: u velocity field, w vorticity, ¢ stream function. The point
vortex system relaxes violently by the second term div(uw) in the Euler equation. After the violent
relaxation, the system reaches a state characterized by div(uw )=0. In this state there are many small
regions with different temperature and in each region, the collisional effect vanishes. The small
diffusive effect remains due to the interaction between small regions with different beta. This is the
main mechanism of the slow relaxation in the point vortex system.
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