Well-posedness and analyticity of solutions to the

stationary MHD equations
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cher—Priiss—Simonett [4, Section 7 and 8], Escher—Simonett [5], Priiss—Simonett [14, Section
5.2], Denk [3, Section 7.2], Kozono—Shimizu [11], Kozono-Kunstmann—Shimizu [10] 512 & 5T
B EL AR U T S N7 /15T H % . Kozono-Kunstmann—Shimizu [10] &, MR
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Kozono-Shimizu [12] &, Navier—Stokes T2 DEH D R 7 — VAZE72 7R Besov ZEHEIC B W
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ZCK:=—P(—A)"tdiv, K’ := —(=A)~'div TH Y, P =1+ V(-A)~!div i Helmholtz
%]‘ SR T.
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2135,
H(y, W) & R? x (8;1;3/”)2 EHTTH D H(0, U) 27 L, DwH(0, U) (8;2*3/7")2
LFEEBARTH 5 7-DT, BEBEEIDH2EK n, p> 0BLEY(U) = 0 2z TN R ES

. 2
¢: B,(0) = N, (U) := {V € (B;lq*?’/p) V- UH(B‘H?’/”xBS ) < 77}

PFEL, RN
H(y, W)=0 forall (y, W) € B,(0) x N,,(U) (3.5)

DIEW Ey =0 DFEBCBOT—EBINCW =¢(y) tEXNS. Thbb
H(y, ¢¥(y)) =0 forall [y[ <p (3.6)
TH2. —/ Uy(x) = (uy(x), by(z)) = (u(z —y), bz —y)) &
H(y,U,) =0 forallycR? (3.7)
Ziiti7z 3. Besov ZZMIFMATHENCEAL T VLAARE, 405
lyll g5 = llull g-rssrm, byl =157 = 1Bl 1407

BOT, (22) kD U, € Ny (U) B0/ S% 6 LTS . (3.6), (3.7) B & CIRBIH O — &k
VLYY
Y(y) =U, forall [y| <p (3.8)

() vor=c0(5) (=) 9

METOZEREE L e NP IZHLTHEDILODT
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TOEDYD S 1(0)B¢<O> g
Y _m:0|5|=mm! dy 4
-3 3 ae(e) Ll @10
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> 1 o\’ PR,
uz—y) =Y > — =1 <8x> u(@)y” in B, PN B~ (3.11)
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> 1 ml( ON e i e
bz—y)=> > — =1 (81,) b(x)y” in B, ;P 0B~ (3.12)
m=0|gl=m

DD DOZ L BEKT 3.



BE R

1]

2]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

S. Angenent, Analyticity of the interface of the porous media equation after the waiting
time, Proc. Amer. Math. Soc. 102 (1988), 329-336.

Y. Cho, J. Neustupa, M. Yang, New Liouville type theorems for the stationary Navier—
Stokes, MHD, and Hall-MHD equations, Nonlinearity 37 (2024), no. 3, 035007.

R. Denk, An introduction to mazimal regularity for parabolic evolution equations, In:
“Nonlinear Partial Differential Equations for Future Applications”, Springer Proceedings in
Mathematics & Statistics 346, 2021, 1-70.

J. Escher, J. Priiss, G. Simonett, Analytic solutions for a Stefan problem with Gibbs—
Thomson correction, J. Reine Angew. Math. 563 (2003), 1-52.

J. Escher, G. Simonett, Analyticity of solutions to fully nonlinear parabolic evolution equa-
tions on symmetric spaces, J. Evol. Equ. 3 (2003), no. 4, 549-576.

R. Finn, On the exterior stationary problem for the Navier—Stokes equations, and associated
perturbation problems, Arch. Rational Mech. Anal. 19 (1965), 363-406.

A. Friedman, On the regularity of the solutions of nonlinear elliptic and parabolic systems
of partial differential equations, J. Math. Mech. 7 (1958), 43-59.

J. G. Heywood, On stationary solutions of the Navier—Stokes equations as limits of non-
stationary solutions, Arch. Rational Mech. Anal. 37 (1970), 48-60.

K. Kaneko, H. Kozono, S. Shimizu, Stationary solution to the Navier—Stokes equations in
the scaling invariant Besov space and its regularity, Indiana Univ. Math. J. 968 (2019),
857-880.

H. Kozono, P. C. Kunstmann, S. Shimizu, Analyticity in space-time of solutions to
theNavier—Stokes equations via parameter trick based on maximal reqularity, Ann. Sc. Norm.
Super. Pisa Cl. Sci. (5) 25 (2024), no. 3, 1673-1716.

H. Kozono, S. Shimizu, Strong solutions of the Navier—Stokes equations based on the maxi-
mal Lorentz reqularity theorem in Besov spaces, J. Funct. Anal. 276 (2019), no. 3, 896-931.
H. Kozono, S. Shimizu, Analyticity of solutions to the stationary Navier—Stokes equations
via parameter trick, Nonlinear Anal. Real World Appl. 84 (2025), 104319.

J. Li, Y. Yu, W.Zhu, Ill-posedness for the stationary Navier—Stokes equations in critical
Besov spaces, SIAM J. Math. Anal. 57 (2025), no. 3, 2363-2383.

J. PrUss, G. SIMONETT, Mowving interfaces and quasilinear parabolic evolution equations,
Monographs in Mathematics, vol. 105, Birkhduser Cham, 2016.

J. Tan, H. Tsurumi, X. Zhang, On steady solutions of the Hall-MHD system in Besov
spaces, Z. Angew. Math. Phys. 76 (2025), no. 4, Paper No. 139, 21 pp.

H. Tsurumi, Ill-posedness of the stationary Navier—Stokes equations in Besov spaces, J.

Math. Anal. Appl. 475 (2019), 1732-1743.



[17] H. Tsurumi, Well-posedness and ill-posedness problems of the stationary Navier—Stokes
equations in scaling invariant Besov spaces, Arch. Rational Mech. Anal. 234 (2019), no. 2,

911-923.

[18] H. Zhang, Q. Zu, Liouville-type theorems for the 3D stationary MHD equations, Mediterr.
J. Math. 21 (2024), no. 4, 132.



	導入
	主定理
	証明の概略

