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Mean field equations for many point vortices have been extensively studied in recent years from
both physical and mathematical points of view. Following the ideas introduced by Onsager[1949],
the vortex system was first formulated as a Hamilton system, and then a mean equation is derived
by making use of the tools from equilibrium statistical mechanics theory. We consider the point
vortex mean field equation for the case of multi—-intensities, that is, when the distribution
of the vortices of the intensity is subject to a Borel probability measure.

To study this equation mathematically, it may be the first step to clarify the boundedness of
avariational functional. This boundedness is a kind of Trudinger-Moser inequality. The supremum
of the parameter for this inequality is called the extremal parameter. The exact value of the
extremal parameter had been obtained for the discrete case by Shafrir-Wolansky[2005],
represented in the dual form. Taking to the limit, Ricciardi-Suzuki[2014] obtained the exact
value for the general case. The singularity of ground states at the critical level of negative
inverse temperature is associated with the boundedness of the extremal functional. However,
the extremal case, that is, the boundedness of the functional at the extremal parameter is still
unclear.

The first purpose of our research is to study the extremal boundedness for the general case,
more precisely, the functional associated with one—sided Borel probability measure.

We have achieved this property by the following steps.

1. We study the “residual vanishing” and show some related properties.

2. We use blowup analysis to obtain a variant of Y.Y. Li estimate.

3. We study the functional associated with one—sided Boreal probability and use the
above—mentioned estimate to show that the extremal boundedness holds when the residual
vanishing occurs.

The second part of this paper is devoted to a special case of the equation, when the Borel

probability measure is a linear combination of 2 Dirac measures.

1. We analyze the behavior of blowup sequences of solutions in relation to the parameters and
reduce the problem into a Liouville type equation.

2. We follow the method of moving plane derived by Chen-Li[93] to obtain the radial symmetry
of the solutions of the Liouville type equation.

3. With the purpose of generalize this result to the general case, we repeat this progress
to the case of 3 Dirac measures. I would like to mention this as my future plan of research.
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SARBELVE O M HEEHEL. OnsageriZ K- T &R b, TGRS RO R B IZ 330 TRIM%E DOHamiltonian)?
FEFT 5 L W BAERBHE DN EFICTH L N> TW5D., ZOHREBITEMTFICEBIT A Trudinger-Moser A~ 252 & BX
BICHEEL, L0VDbTZEOMENRT A= BERFEEDORAL L 725 Z ERBHE SN TWAD. RS ® 5 ok, e
DIRBED R E FRACHAE AR T 2 R DFEGEMERIZ IV T, BT 5 Trudinger-Moser RERDIRMEIZ I 1T 5 F ST
BDH. FATHIRICE Y ZOMMEIX O TWD —J, SMAENRT VX INRGE %2 REBE COF REEmsiTn
VANTAN

FOZ R EEA O FRMEOEH TIE, IodESFEIC X > THRIFEEOMBEICER L, 2 CRENST A—ZITo
WTOBMERERANTWD., DMAEEZT VAR TERL, WEE L 203ER-NRITIETHDLN, TOFHREIT
BHET, —FRRFN 2D 2 N TERNWZYD, KRB E 2> T, R TIRBEEZ F2roiplL, 20
B/METTOHENIC L > THRIETOARTMEEZEH T 5 L) Hikd L > T0nb. F/METOSIN a7 FThiuidk
IMERNERENDD, TNETIOII RFIFMOEN TN, ZoFRa 7 v TRWEAEESER LRI
7 B2V, BATHFRICE » CTEOBRE DO KRIBEITMON TV IR ERRBMOOIZIZ 0 T, A=V 7
L 7= B D 2 22 ) R A+ 2 MBS A U 5. ZANY. Y. LioFHET, KwxohLzr 5050 THS5. 22
TIERTF v B AT 2D BRI L VWAW. Chen— C. LiOFIEICL>TZDZ L &2ERL, BESRICZH
WTOIED FT, EHIARICOWTOMETrudinger-Moser RERZ ML L TWD. —HZOFNa 7 v TH
5LTHETNENRGETHo THHEBREWVERNEHIND I LD, mUIsI ke X258 7%Mm U, BRMAT
LR —NBR D ERH T, SO IHEEZ Sl LW RZEH L TV 5.
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