On the linear response of the two-dimensional Gel’fand problem ! 2

PR
EIRREH TR 7S8R 7%

QC RZIFHEREE. 0QI3Eo0, A > 013FADNRTIA—2LT 5, Gel'fand FIEE X, X
DFRUEEAERED Z & 20D

—Au=Xe" in Q, u=0 on 0. (Geq.)

IRU. peQZEIEL., 6, 2R pllBzd D DiraclllEL THEE, NI A=K cIZHH
btﬁ@&o& Zh (A VN0V A) IZLBEEEMNMA-MEEZERT 5.

—Au, = e +¢dp, in Q, ue. =0 on 9. (Ge)

WIRIIT B 1 B VISR (BIXIE 5] 2 EB) T

Ou,

R@m%:é%

c=0

i (bu & FEPNDZEBEW), EBE 6, ICHTBILE (RIZA V7L 5 i LTA v
) EIRENT WA, BRMITIE. R(x,p) 1.

—AR=Xe"R+J, inQ, R(-,0) =0 on 09.

=3,

ZD &I BRMIEICE R 2 H5T 2T RICIE, MET GEdlE) Y9 X~ (8] wes)
DA LADFERRICBWTHBHIE NG, BTWEEL GO O IZMHEROBEEFIELEHND &
WIOBIR (BIRIE[11] 72 E5) Hb b, ZOBHREHRT S7-010, #BEHLESIEI-20ET (D
BElE Huty) (2R3 B BB O 2 D T WE DS, T Bl A VoV A RE R TRik X b
EEZTWD,

T, ZOMEINGE RIZET 25HE OO R L . BHICYHFPRNERIZOWTREN
U7z, RBFZEIE. /Wit — K (@RS S PEFRK (RS L odFEpFRIZED <,

AR, BALLTOQ=B(0):={x e R?; |z| <1}, p=0DHEITHBONDEHEEHN
ZDEE(G,) BRD LS IZRINS:

—Auc = )\euc —|— C(SO in Bl (0), Ue = O on aBl (O)
FHZ, —Aglog =0 THBIEMS, we:=uc — 5 log 7
—Aw, = Az| "5 e™ in Bi(0), we=0 ondBy(0). ()

Zii7z 9, ZHIZEE U T, Prajapat-Tarantello[10] DFEHR (O—&) & UL TIRABH SN T WS

Led 147 [IREAR RIS MR I - — 7 REEARZE R (2019 48 7 A 20 H).
AW X, BIFEE (A)26247013, (C)15K04951 D2 ZIFTVWE T,
3Hiroshi Ohtsuka, e-mail:ohtsuka@se.kanazawa-u.ac. jp

1



BEBEDER 1 (Prajapat-Tarantello[10]). n >0 %2 /37 A —&X 45 ffER
“Aw = $rnfenDev in R2, /R 2 Dew — 1
Dfffwld, 0<|n—1|<1DLE, ROFEOLDIZRSNS :
w(x) = wi(ex) + 2nloge
fHU, e>0THD,

wy(z) = log + log n
T

-
(1 + [=[>")?
COHEHEEHNWSZ LT, (1) DEHFDIZLNTES, EE,

C C

CEE, e>01THULT

we(x) = w(r) —w(l) = wi(ex) — w.(e),
B, ZTDLE,

87m|:1:|2(”_1)ew = 87m]:n|2(”_1)e“’(1)ewc(”)
MY LDODT, A> 012U

1 n 2.2n
87Tn€w(1) <: 87Tn€log m-{-log 7r-i—2nloga) 8n“e

Zli72 8 K D% e > 0 2 EANTL, ZOMBRES T TIZRTLERDESIBREDBRFOLND ¢

3
A C=0.1
2
1
——\—
(6] 1 2 3 4 5 6 7 8
E

INED, eBRINDBERIENTELZEDRRG TIN5,
PhEizk b, BREIZIRZ1E5 :

N 2.

0 1 1

ou, 0 n c | 1 N )
= —qw.+ —log — = —w —log —
o |oeg Oc | 2m & lz| [ |,y Oc |y 27 & ||

L ideP, 11 (168 1
2 1+ |ex|? it || 2r \1—¢2 1+ |ex|?
TR, RN DOD e iZxd 5 ROEW (ENEN, HEIEIZRETHI LR DN5) o,
EREEDTZ N,

R(z,0) =




S& 3R

[1]

Caglioti, E., Lions, P.L., Marchioro, C., and Pulvirenti, M., A special class of stationary
flows for two-dimensional Euler equations: A statistical mechanics description, Comm.
Math. Phys., 143 (1992), pp. 501-525.

Eyink, G. L. and Sreenivasan, K. R., Onsager and the theory of hydrodynamic turbulence,
Rev. Modern Phys. 78(2006), pp.87-135.

Davidson, R. C., “ Physics of Nonneutral Plasmas” 2nd ed., Imperial College Press, London,
2001.

Kiessling, M.K.H., Statistical mechanics of classical particles with logarithmic interactions,
Comm. Pure Appl. Math., 46 (1993), pp. 27-56.

Le Bellac, M., Mortessagne, F., and Batrouni, G. G. , “Equilibrium and Non-Equilibrium
Statistical Thermodynamics”, Cambridge University Press, Cambridge, 2004. (FER : #8AK
WaE - BHIE - FEUER - EESR - PHEPEE R HEEE N KTy 2, 2007 4,
HaEIE)

Lions, P. -L., “ On FEuler Equations and Statistical Physics”, Scuola Normale Superiore,
Pisa, 1997.

Marchioro, C. and Pulvirenti, M., “Mathematical Theory of Incompressible Nonviscous
Fluids”, Springer, New York, 1994.

Messer, J. and Spohn, H., Statistical mechanics of the isothermal Lane - Emden equation,
J. Statist. Phys. 29 (1982), pp. 561-578.

Onsager, L., Statistical hydrodynamics, Nuovo Cimento Suppl. 6 (9) No.2 (1949), pp. 279—
287.

Prajapat, J. and Tarantello, G., On a class of elliptic problems in R?: symmetry and
uniqueness results, Proc. Roy. Soc. Edinburgh Sect. A, 131 (2001), pp. 967-985.

Sanpei, A., Kiwamoto, Y., and Ito, K., Generation of Vorticity Hole Surrounding a Point
Vortex in a Nonneutral Plasma, J. Phys. Soc. Jpn., 70 (2001), pp. 2813-2816.

Suzuki, T., Global analysis for a two-dimensional elliptic eigenvalue problem with the
exponential nonlinearity, Ann. Inst. H. Poincaré Anal. Non Linéaire 9 (1992) 367-398.



