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Abstract. In this note, a logarithmic improved regularity criteria for the micropolar
fluid equations are established in terms of the velocity field or the pressure in the ho-
mogeneous Besov space.
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1 Introduction

In this paper, we consider the following Cauchy problem for the incompressible microp-
olar fluid equations :

o+ (u-V)u—Au+Vr—Vxw=0,
oiw—Aw—Vdivw+2w+u-Vw—V xu=0,
V-u=0,

u(x,0)=up(x), w(x,0)=wo(x),

(1.1)

where u = u(x,t) € R?, w = w(x,t) €R® and 7 = 7(x,t) denote the unknown velocity
vector field, the micro-rotational velocity and the unknown scalar pressure of the fluid at
the point (x,t) € R3x (0,T), respectively, while uo, wy are given initial data with V-u=0
in the sense of distributions.

The global regularity of the weak solution in the 3D case is still a big open problem.
Therefore it is interesting problem on the regularity criterion of the weak solutions under
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assumption of certain growth conditions on the velocity or on the pressure. As for the ve-
locity regularity, Dong and Chen [1] (see also [2]) proved the regularity of weak solutions
under the velocity condition

. 2 3 3 2
VueLi(0,T;B), (R%)), Sty=2 <pEe rg?p.

As for the pressure criterion, Yuan [3] studied the regularity of weak solutions in Lorentz

spaces
2

TeLI(0,T;LPS(RY),  for aJr%:z, §<p<oo
or 2 3
Vrell(0,T;LP°(R?)),  for 5+?:3’ 1<p<oo.

Zhang et al [4] recently improved the regularity from Lorentz to Besov spaces

neLq(O,T;B;,oo(lR3)), %4—%:2—14, 2i+r<p<oo, —1<r<1.

The aim of the present study is to investigate Logarithmically improved regularity
criterion for the micropolar fluid equations in terms of the gradient of velocity and pres-
sure in Besov spaces.

2 Preliminaries and main result

We recall the definition and some properties of the space we are going to use.

Definition 2.1 ( [5]). Let {@;};ez be the Littlewood-Paley dyadic decomposition of unity that
satisfies ¢ € C§°(B2\B1/2), @;(¢) = @(277¢) and Y ez 9;(5) =1 for any ¢ #0, where B is the
ball in R3 centered at the origin with radius R > 0. The homogeneous Besov space is defined by
B, ,={feS'/P: HfHB;'7 < oo} with norm
1
q q
LP>

for seR, 1< p,q<oo, where S’ is the space of tempered distributions and P is the space of
polynomials.

1l = <_ZZH21'S¢j*f
j€

It is easy to see the inequality
1ALy <Cllflsmo<CIfll 0
00,00 00,2

holds for f € BMO, where BMO is the space of the bounded mean oscillations.



