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1. Introduction

In this paper we study the low Mach number limit of local smooth solutions to the
following full compressible magnetohydrodynamic (MHD) equations with general initial
data in the whole space R? (see [27,36,38,48]):

Orp + div(pu) = 0, (1.1)

Ot(pu) +div(pu®u) + VP = %(curlH) x H + div¥(u), (1.2)
77

OH — curl(u x H) = —curl(v curl H), divH =0, (1.3)

0€ +div(u(E' + P)) = - div((u x H) x H)
+ div(iH x (curlH) + u?(u) + HV@). (1.4)

Here the unknowns p, u = (uy,us,u3) € R®, H = (Hy, Ha, H3) € R3, and 6 denote the
density, velocity, magnetic field, and temperature, respectively; ¥(u) is the viscous stress
tensor given by

U(u) = 2uD(u) + Adivuls

with D(u) = (Vu+Vu')/2, I the 3 x 3 identity matrix, and Vu' the transpose of the
matrix Vu; £ is the total energy given by €& = & + [H|?/(87) and &' = p(e + |[u|?/2)
with e being the internal energy, plu|?/2 the kinetic energy, and |H|?/(87) the magnetic
energy. The viscosity coefficients A and p of the flow satisfy u > 0 and 2u+ 3A > 0. The
parameter v > 0 is the magnetic diffusion coefficient of the magnetic field and x > 0
the heat conductivity. For simplicity, we assume that p, A\, and « are constants. The
equations of state P = P(p,0) and e = e(p,0) relate the pressure P and the internal
energy e to the density p and the temperature 6 of the flow.
Multiplying (1.2) by u and (1.3) by H/(47) and summing over, one finds that

d/1 ., 1.5\ 1. )
dt<2p|u| + 87T|H| ) + 2d1v(p|u| u) + VP u
=div¥y +1( 1H) x H —l—l lluxH) -H
=div?¥ - u+ —(cur u+ o —curl(u
- curl(curl H) - H. (1.5)
4dn

Due to the identities

div(H X (curlH)) = |curl H|?> — curl(curl H) - H,
div((u x H) x H) = (curlH) x H- u + curl(u x H) - H, (1.6)
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