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stie —voZFEH & Swift-Hohenberg 512X

LERHESSEM SR ZA KR ( KUWAMURA, Masataka,)

Rayleigh-Benard fijic B VT, K1 0 k2 B W — Vv BEREIW I EEELERT 3
e VAR E LT, Swift-Hohenberg [2) ic X 2RO b Db d %,

(1) = (- (1+02 +02)P)u—u®

CCT.uRBE—VORLEEESLELEORAR (v,y) i< BT 5 HESONEF FKS
% %9, o i3 (reduced) Rayleigh 3 & ifh 3 (BEZICHH S 3) parameter TH 5,
() MBIDEIRHEARELERTHIEFNVTH S LiE. KD & S X heuristic TH{IC X -
TTRENETHS 0 |

u=0(FILRE) oxbvro (1) OBFELEMEF 3, Fourier mode exp(i(kz +1y))
extd 2 EHMEIR ‘

pg =a— (1= (K + 1))

Thd, kD, bLba<0BSIE. <0 VK EB-T, u=0REE (B
YRR, bLb a> 05, BRAEGHEum >0 R +P=1) -7, u=0RRE
Fo #ic, Fourier mode exp(tiz) (k =11 =0) FE~ALRLEENKETHIT. ¢ HH
AN T y FRIC—BRBEOEERSHEAT 2 0HEESLD 2 (Hflie—1vOEK). E
g% Collet-Eckmann [1] 2, (1) e —A@2HF-> I &L 2EHL 1,

Existence of roll solutions [1]: Suppose that w satisfies

2/5 < w? <2

Then, there erists a positive constant ¢y independent of w such that for 0 < € < ¢, the
equation

(@a— (148248 )u—-u’ =0, —c0o<z,y<00

has a unique solution of the form

a = 3% + (1—w?),

and

(2) uo(z) =u(wz), u(z) =e2cos(z) +0(?).
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u— ViR (2) OEEHRLEZHRBZIEN, RADHNTH %, FFICKERRITBVT.,
Wik —LVERERTIERO ENDI B, .

(@) ve—2VBARMICRIBAELLELATOEE, KiENic R % & 2RI EE (phase) A8
FLEPPREFALTW 3,

(b)) v —nfBic LTEEBZMMA KBS, v— vig® amplitude 5% 4} iz phase %4 ic b~
THEABET %0

to (a),(b) #ERLT. v — iR 2) OREUERO LI BEANBEHHBEICL-T
HA~32, QoEboo (1) O u=ulz,yt) ¥

(3) u=71(z) +p(z, X,Y,T),
where
z=wz +¢X,Y,T), X=vz, Y =vy, T=v%,

P=Xili (5 XY, TW",  ¢r =2 L, (XY, TW"

THEAONBERET 50 CCC. v REBHEB parameter 2K $/NEBEKTH 35, (3)
2(DRALT Y RoVWTEBETZILICk->TREB %,

(@) ¢r = D;jdxx + Didyy +O(v),
Dy =4—-8W2+0(), D,=2/3W,
where
w? -1
W = .
V3e

XD Dy>0h2>Di>03Rkbb, 0<W<YV2DL S0 —ABIEETH B
—~# D)y <0%#Rk Di<00t&, $habs [W|>1/V2FdW<00tso—0
BBUAEETH B, D)y < 0oL &% Eckhauss REE. Dy < 0 D & & % zigrag REE
Evi, (K2) |

SOk, EEKREMEEER > L ERROK TR % phase K4 © dynamics % &
L T#~ % A% phase dynamics # & W 3 [3],[4] o

ez, v— iR (2) OLEH % spectral analysis it & > TH~R B EFEEIC (4) O¥F
MREERZEHOPICLEV, . @) TROIL O > —VOMEROES & zigrag
AEEURLOBEFBEOHSIT LW,

Q=(-L/2,L/2)x (-M/2,M/2), 0<L<oo, 0<M<oo
EBLo il. L i3 2rjw OBMIETH B ET B,
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A L2(Q) — L2(Q)

Av = (a— (1+ 32 +82) ) — 3ulv, veE H' (D)
ZRAPBARMGOTTEAS, RADBAHERIROBEDTH 5,

Theorem 1. (1)If 0 < W < 1/v/2, then for sufficiently small ¢ > 0, the spectrum of A
lies in the closed left half-plane in C. This is independent of L and M.

(2)If —1/V2 < W < 0, then for sufficiently small € > 0, (i) the spectrum of A lies in the
2

closed left half-plane in C provided 0 < ¢ < (ii) the spectrum of A intersects

27
VAWM
2
ﬁl‘z‘g}m, where EM2 = 0(

(3) If W| > 1/V/2, then for sufficiently small ¢ > 0 and large L, the spectrum of A inter-
sects the right half-plane in C.

the right half-plane in C provided ¢ > N ase | 0and M — oo.

Theorem 2. When 0 < W < 1/V/2 and ¢ is sufficiently small, for sufficiently large L
and M, there exist § > 0 and v > 0 which depend on ¢, W, L and M such that (i) B and v
satisfy

0< ﬂ <, limL,M-—»oo:B(EJVV)L)M) =0
limLM—bw('Y(a; WyL)M) - :3(€:VV;L)M)) =0

(ii) The eigenvalues which belong to the interval [—p, 0] are given by

2mm 2mn 1 1
i )~ D//(T)2 +0((37 + “L‘)a)
for |m| < p1 (M) and |n| < pa(L), where py(M) =0(M), pa(L) = o(L) as L, M — oo, and

the associated eigenfunctions are given by

Hmn = _Dl(

Ymn = Ozuo exp(2rimy /M ) exp(2rinz /L) + O(1/M) + O(1/L).

(iii) The other eigenvalues p which belongs to the interval (—oo, —fB) satisfy p < —

COEBEOEPI>WT IR, BEXH [5],[6] 2R Lo

25 3CHR
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Figure 1.

Eckhauss instability f '
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regular pattern

Figure 2.

zigzag instability



