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GLOBAL EXISTENCE OF SMOOTH SOLUTIONS FOR
THREE-DIMENSIONAL MAGNETIC BENARD SYSTEM WITH
MIXED PARTIAL DISSIPATION, MAGNETIC DIFFUSION AND

THERMAL DIFFUSIVITY

LIANGLIANG MA

Department of Mathematics and Computer, Panzhihua University, Panzhihua 617000, P. R. China
E-mail: mllpzh@126.com

ABSTRACT. This paper deals with the Cauchy problem to the 3D system of incompress-
ible magnetic Bénard fluids. We prove that as the initial data satisfy ||u0||fql(R3) +
Hb()H?_Il(Rg) + ”90”%1(]1&3) < g, where ¢ is a suitably small positive number, then the 3D
magnetic Bénard system with mixed partial dissipation, magnetic diffusion and thermal

diffusivity admit global smooth solutions.
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1. INTRODUCTION

This paper studies the global existence of smooth solutions to the initial value problem
of the three-dimensional (3D) incompressible magnetic Bénard system with mixed partial
dissipation, magnetic diffusion and thermal diffusivity. The 3D magnetic Bénard system

reads
Ou+ (u-V)u+ V1 = 11 0pau + p120yyu + (13021 + (b - V)b + fes,
Otb+ (u - V)b = v10z2b + 120yyb + 30,0+ (b- V)u,

(1.1)
010 + (u- V)0 = K10220 + K20,0 + £30..0 + u - €3,

V-u=0, V-b=0,

where (z,y,2) € R®, t > 0, g; > 0(i = 1,2,3) are the fluid viscosity, v; > 0(i = 1,2,3)
the magnetic diffusion, and x; > 0(i = 1,2,3) the thermal diffusivity; v = u(z,y, 2,t) =
(ui(z,y, z,t),ue(x,y, 2, t), us(z,y, z,t)) denotes the velocity, b = b(z, y, z,t) = (b1(z,y, 2, 1),
ba(z,y, 2, t), b3(z,y, z,t)) the magnetic, 7 = w(z,y,z,t) the pressure, = 0(x,y,z,t) a
scalar function which may for instance represents the temperature variation in the con-

tent of thermal convection, es = (0,0, 1)T the unit vector in the vertical direction. We
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