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Abstract

The interface problem of liquid crystal is very different from the two-phase coexistence problem
of ordinary fluid. Based on Landau-de Gennes Q-tensor theory, aiming at the disordered nematic
phase transition of liquid crystal, the matched asymptotic expansion method is used to expand
outside the disordered phase and nematic phase region and inside the transitional sharp interface
region, the limit of uncoupled fluid from Landau-de Gennes flow to sharp interface model is de-
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duced, and it is obtained that the evolution of director n follows wave mapped heat flow, the evo-
lution of the sharp interface region separating the disordered phase and the nematic phase is de-
termined by the mean curvature flow.
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1. 53|

WA — PN T I A A D B3 SR 2 R OIRAES . B — 7 TR AR —FE T LA # 3, 5—J7
T ORI 5 ARSI & i) S, 3 — e ) B O SRR T 2 T LT B ) e,
Ry BORAIFETARE[L] . WA EA UM, BRI T 1) 5 AR S S B JGFP A . 8 R 1 AH Fh iR
STRAMERT, HEfeBRNFE, HAKEE KT, FERmgAEFITo 7 A3EE. AR
Z RN RAHAR 51 R T 25 Foh oA R R R0 1) R 00 AR P A AR T G A R 3 70 2 AR B 70 1 1 R A i B
LI ECEARAY, PR OB R e JE AL T & U Y . TR SR AT Oseen-Frank #5241 Al
Ericksen #4Y, (HJ2 BATIEZN & N HAREA R 24k, B4 Oseen-Frank A5 Y - G 21 & s BRI
Ericksen 1284 68 ZI 3 & 7 B A0AT. FXTIX A R, Landau-de Gennes M v 1 BE HA R, %
B SRR H T RE A T IR VR S ) BRI R 1 Q-Tk BB, FR°A Landau-de Gennes EEi2[2].

£ Landau-de Gennes BRiBHEZE T, Park 55 A #T I A FERIE 1 07 AH - RIS AR ST 0. 5
FEHAE R BN, SRR SR AR VTS #i e T 773, ARSI () Beris-Edwards A5 41 [3]7F 2 5 tH
IR TP A~ 1) B A A AR R B T AR PR AR Y . TR A AR SR AR S N U S T AR
Beris-Edwards 457 ) G F7 AH — [r) Z1 AH S 80 5 AR BR B AL [4] 5 % T A8 & a4 2 AR 55 A E R 1
Landau-de Gennes 5K & 15 84 (Q-7K & T 2N HIAH FE IR I JC 7 AH — [l FAH SR B S TR 2% IR AR S5 NI P24 1IE
B 7 ARG M Beris-Edwards A5 5 80 SRR PRSI AL 2 [A] 61 AR IR SIOR &R ([5]. A LME 1% Q-Tk Bl
RURIR 1) 1) Y9 it (R BN, X S PR R 38 5 P AL G [6] [7149 253130 J1 22 e,  BRE IR I A 7y 7k
3%, 40 Beris-Edwards #74 F1 Qian-Sheng #&714[8] .

TR TG A - 1 B A ST ) R P A B A QB AT B AAR I I Y . SR S IR T
P R BN AE 43 B8 6 P AR ) S AH 1) # 20 ST b SR A 2 A DU i 5 26 AR i 2 i 123 J7 R [9] [10]: AR AL
[11] [12]EPFEAH AL B (72 &) Q Hh FH AT IR 56 B2 1) D' ac I8 X ORABEAU TG 3o A — 1m) S0 AR S THI, 6 TG 7 AF A [r)
SR XS0 BT A F P28 Q H, (el X 7S/ WNA-PHEZ MANASL . A SCR A A,
AT VCHS f T R A 7%, M Landau-de Gennes HEigH &, FEAHARAMX SRAEAMEFE, AHAS Py XA A J
Fr, HESFHIE T - FFAE AR ARG AR TS TE T B985 AL AR R o

2. Landau-de Gennes &%

Landau-de Gennes ¢ RENS AH M T HUI IR N H R EAT N, BB T HEERNB SIS, nLksk
BRI R . ZFRR R T — DR E AR (FF28) Q(x) KB & 7> TR FFAT 8. WE E
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Q((x) AT LABE A it ik MR s 73 48 1) BRI RIS 29 A1 R F A AR azE 2 B«
Q(x):jg{mm—%ljf(x,m)dm.

Forb f (x,m) RARTER X TS mPATHI > T O0 A0, i sk & Q(x) BT A R IEE A %, WARTK
BT R WA TKE Q(x) AWM MHAEM AR AL, MIFRTK BN RA . Wik E Q((x) A =1AF
IRFAEAE, TR 7K 5 XU 1 o
TERA AR LRI FE BT, Landau-de Gennes H HHREA W1 FE .
b

FQv0) [, {-§7(@) 5 (@) ()

+%(|—1 |VQ|2 +L,Q5 Qi + LsQ; Qi )} dx 1)
£ [ (£,(Q)+ £.(Q))dx
$oofa,b,c RERYTPDRATRIS IS A, L, (1=1,2,3) R SHEHIX IR EG 1, REGATEIH -

AR e i, s ?f?)‘c“* f R A ARSI A LA AT BB 2] [13].
3. BHEENIRS S ET

LIRS f(Qo):=2f—b

=0, JFERE Q, MOARIEE f, (Q) Ml &i, M[14] [15]H AT LAE Bl 5 iy

Q=Qo
LA FAFAE
fofE 31X T MineS?, Q- s( n—%l]ef(Q)zoo s — 0¥ s £ 25 —bs +3a =0 (i,
B
l:wm%:b_m_
4c 4c

WA, Hs—s . iR Q, =s[nn—%lj%%§%ﬂ’\]o

e — IS Q, = s(nn—%lj, QI £ (Q) EIEILET £(Q,) 5 XA

(@)@ im {212 1(@)

>0 Fod

20500, 0+0.0) o0 @200 01 )

W EE AR
(Qo +5Q1)Qz - f,(Qo)Qz

&g

——b(Ql-Qz+Qz-Ql)+2c((Qo:QZ)Q1+(Q0:Ql)Qz)+2(Q1:Qz)(cQo+%|j. @)

F"(Q)(Q. Q) = lim

AT £1(Qy) M A2 ) M — A i), /LA UK
Kerf’(Q,) 2 {nn +n'nesS;:n eV}
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WHEEneS®, ﬂfhvné{nleﬂ@:n*n:o}o
4. JEERMEIRBRERTR 77 R RO HH A E AR PR
BBAFAE— N TESEN & I X a2 RPN QF (t) (TR FARIX ), Hrd QF (t) K
FURRIX SR, Q7 (t) NEFAHX . & () AL I XA O R, d(x,t) NEREUR KRS
i | 227 G Wy EA R
oF* . 1

Qu Q) ==t Q)+ Q% ®)

f (Q)zzf—(gzaQ—sz +c|Q|2Q+%b|Q|2 l.

(LQ), =a{

a&i ] = LiAQkI +E(L2 + LS)(ka,ml +Q|m,mk _§5k|Qij,ij j

4.1. SNRFF
1E.QF (t) Xishxt Q° BHAT R IF, 153
Q‘g(X,t)=isiQS)(X,t)=Q£O)(X,t)+gQil)(X,t)+sfo)(X,t)+---. (4)
I R RT3

(@) 1) rer(@)ar o e S e

®)
+ &k ( f ’(Q£0) )Qik) +g (Qio) ,.”’QJ(Lk—l))).
Horprg Q- QU )k T QY- QI
K (@FG)RNE), 4 & (k=-2,-1,0) WA kIS, 123077
f(Q”)=o0, o
f(Q”)Q =o, o
10,0 + 2@ = 1Y - 1/(Q” )@ -3 1°(Q”) () @

shb ()M 3.1, 193
Q¥ (xt)=0,Q" (xt)=s, [n(x,t)@n(x,t)-%@_

TF—n(xt)eS?,
PSR n(x )e S, T

- 4QY=0(i20), FREMNEYQY <Kerf'(Q). i
QY =nn* +n*n,n* eV,.

Mo Q®: QW =0, jmit(2)F
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~(Q)(.Q)

=-bQY Q% +2¢(Q” : Q" )Q" +|Q¥

2( 50, D
[CQ+ +3Ij 9
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B TAEE nt eV, ,
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A 161 Ay 2.3, fAj BT A 3
6nQ£°) : (nnl + nLn) =s, (n,n+2nn,+nny): (nnl + nLn) =2s.n,-n",
2,Q” :(nnL + nLn) =2s,(nn+nn): (nnL + nLn) =2s,n -n",

LQ!” :(nn* +n*n)= ETWNS
Hr 43735 hiBid Oseen-Frank H HifE E, = E. (n,Vn) & XN
SE. O,

h=- =-— +V- o, .
én on o(Vvn)

k, 2 K, 2 kg 2
= :?(V-n) +?(no(Vxn)) +?|nx(Vxn)| +
Hork, (i=1,2,3,4) LBt 2ECH

k, =ky=(2L +L, +L;)s? k, =2L,s% k, = Lys’.

k, +k,

(tr(vn)* =(v-n)’).

EREEE10) TS

nx(Ing +7n, +h)=0.
Hrp1 =280, y, =282 o F55ilth, WHRL =1, L+L,=0. H
n, + 40, —An = (|Vn|2 -J |nt|2)n. (11)
UEAh, MARBI =0, g =10F, (LL1)0] AP A0 Ak e B AR -
n—An=|vn[n.

4.2. ARFH

(e RTIER A X, A1 T i 2= & (:'t) IR Q) HIREAT P BT+

Q° (x1)=Q* (z,x.t) :(Sm(z,x,t)+g(f26(z,x,t)+52(fgm(z,x,t)+---. (12)

Hord® (x,t) REBIFE T OF SR, H|Vd®

=1, AR REIT AN (12), 23]
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Q)= f(5@)“1"(6@)@%2@'(5@)5@%f"(am)(ém@m)j
+gk(f'((§a)aﬂ+g(a§,...,afn)j_
s g(Q, - QMY Bk F QU QFF ki Sy
2,Q" (z.x1)=70,Q°0,d +0,Q",
0:Q" (2x,1) =270, Q" (0,d°) +7(20,Q°0,d° +0,Q°0,0° )+, Q",

L(f(z,x,t)=5*2M1(Vd£,5226?)+g4(|v|2(Vdf,vaz(f)+ MS(Vng,az&))+ LQ".
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+H

(Ml(Vdf )) =1L,Q, |Vd5
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BRI (2,x,0) > F7ER(3)2E
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k=0
e It 3
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Hepd® e XfEQ, b, dY (i 1) @ UFE T2 AR g — AN Ak, 73%1|Vd5 EMT
1 k=0
vd©®.yg® = /% k=1
k-1
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