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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‖2H1(R3) +

‖b0‖2H1(R3) + ‖θ0‖2H1(R3) ≤ ε, where ε 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 ⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

∂tu+ (u · ∇)u+∇π = μ1∂xxu+ μ2∂yyu+ μ3∂zzu+ (b · ∇)b+ θe3,

∂tb+ (u · ∇)b = ν1∂xxb+ ν2∂yyb+ ν3∂zzb+ (b · ∇)u,

∂tθ + (u · ∇)θ = κ1∂xxθ + κ2∂yyθ + κ3∂zzθ + u · e3,

∇ · u = 0, ∇ · b = 0,

(1.1)

where (x, y, z) ∈ R
3, t ≥ 0, μi ≥ 0(i = 1, 2, 3) are the fluid viscosity, νi ≥ 0(i = 1, 2, 3)

the magnetic diffusion, and κi ≥ 0(i = 1, 2, 3) the thermal diffusivity; u = u(x, y, z, t) =

(u1(x, y, z, t), u2(x, y, z, t), u3(x, y, z, t)) denotes the velocity, b = b(x, y, z, t) = (b1(x, y, z, t),

b2(x, y, z, t), b3(x, y, z, t)) the magnetic, π = π(x, y, z, t) the pressure, θ = θ(x, y, z, t) a

scalar function which may for instance represents the temperature variation in the con-

tent of thermal convection, e3 = (0, 0, 1)T the unit vector in the vertical direction. We
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