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We consider the flow of compressible nematic liquid crystal in an infinite layer, which
is governed by the following system based on simplified Ericksen-Leslie system:

Op+div(pu) = 0, (1)

O(pu) +div(pu®u) = divSe, (2)
O(pl) + div (pbu) +divg = Sc¢: Vu, (3)
dd+w-Vd = 7(Ad+ |Vd|*d). (4)

Here the unknown variables p, u, 6 denote the density, velocity and temperature of
fluid, respectively, d the orientation field for averaged macroscopic molecular directions
of nematic liquid crystal, and hence, |d| = 1. g is the heat flux given by ¢ = —x*V6.
Moreover, Sc = Sy —n*(Vd® Vd — |Vd|?I) — PI, where P = P(p, ) is pressure which
satisfies 9,P > 0, 9P > 0, and Sy = pu(Vu + (Vu) ") + ¢/ (dive)l. n*, u, ¢/, 5* and
7* describe some positive constants. I is the identity matrix. We set (u ® u);; = u'u/,
(Vd © Vd);j = 0y,d - 0;;d and S¢ : Vu = ZLJ-(SC)ijﬁxiuj. (1)-(4) is considered in
Qp = {x = (2/,23); 2/ = (21,22), 0 < 23 < h}. The boundary condition is

lascon = 0y Blagmo = 05, Blasc = 05, 5 loscon =0, o)

T3

for given positive constants 6, 07. We consider density p and temperature 6 around p*
and 6, respectively, where p* is given positive constant.

The Ericksen-Leslie system is produced by Ericksen [1, 2, 3] and Leslie [4, 5]. The
isothermal simplified model is first proposed by Lin [6] and many works have done for
this isothermal model. On the other hand, there are few results for non-isothermal model
of nematic liquid crystals for global classical solutions.

The problem (1)-(5) has a stationary solution us = ' (ps, us,0s,ds) = ' (ps, 0, 05, d*).
Here ps and 65 are smooth function of x3 satisfying |ps — p*| < 1 and |0 — 0] < 1.
The perturbation equation from this motionless state ug is written in the following non-
dimensionalized form:

oo +div((ps — Du) +dive = f, (6)

Ou —vAu — (v+ 1/ )Vdivu+VO+Vey = g, (7)
00 — kAO + B(P(ps,0s) — 1)divu + fdive = h, (8)
ad—TAd = k, 9)

U|z3=0,1 = O]z3=01 = 0, gi\xgzo,l = 0, (10)

uli=o = wuo, (11)

where ug = (¢, w0, 6o, do) and f, g, h, k are nonlinear terms.



Theorem 1. There exist positive constants 81, 2, 03 and ey such that if ug € (H3(Q))3 x
H*(Q) satisfies some compatibility conditions and if |[uo| g, ||doll e < €0, |lps — 1|36 <
61, [|psts — 1|36 < 62 and ||0s — 1||3,6 < 03, then (6)—(11) has a unique solution u(t) and
it satisfies the estimates

lw(®) (a3 @)z x 1) < Clluoll(#s@))s < a1 (@)

We also consider the asymptotic behavior for this model.

Theorem 2. In addition to the assumption of Theorem 1, we assume that ug € (L*(2))*,
then the solution u(t) satisfies the following estimates:

(i) .
1 !
6L, 0L u(t) |l 20y < C(L+1)"27 2 [luoll gsyni (9
for 0 <1, |I'| <1. Furthermore,
”alxgailtl’( 0)(t)ll2() < C(A+ ) Muoll 2 )nzr @)

I Y
10,05 d (1) | 2y < C(1+1) 72

JorO<UL || <1, l+]|I'| <1.

QNLL(Q)

(i)
lu(t) = Go(t)llL2() = 0o(t™2) ast— oo,
where B B
&O(t) = T(¢l0w(t)7 07 07 dlow(t>)7
Dlow(t) = aGo(x',1), dipw = " (B1G1(',1), B2Ga(2', 1), B3G3(2', 1)),
1 , % ,
00 = (/ o) dy) 5oy = [ [ [ d)os) dys,

G,(t) = (4mjt)—1e_% (j=0,1,2,3, k; > 0).
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