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Summary Reference

1. Thermodynamical background of the Boltzmann-
Poisson equation is described in contrast with the 
mathematical modeling of biological events. 

2. Order structure of many point vortices is analyzed 
through the Boltzmann-Poisson equation. 

3. Two categories are formulated in accordance with the 
distribution of intensities; stochastic (Neri) and 
deterministic (Sawada-S.).    

4. Uniqueness and non-existence of the solution are 
shown for the associated mean field equation on 
sphere and disc.  

5. The proof relies on the isoperimetric inequality of 
Payne-Sperb-Stakgold type that on sphere is new.  

6. Combined with the existence of the solution obtained 
by the variational method, emergence of ordered 
structure is observed at the first level of negative 
temperature formulated by the Trudinger-Moser 
inequality.  
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