



































































































































5 Amplitude eqn and pattern selection

Turing finitewavelength instability
Q What happen to the unstable modes

A analyze their dynamics using amplitude agu
A derivation of amplitude efu
To simplify the math we consider an isotropic

one mile modelwithbuilt in finitewavelengthinstability
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EXE
Simplest formofX k
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in real space X u q u 28Tu T.su
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Swift Hohenbergmodel 1977
describesthedynamicsofRayleigh Benardinstability
which occursforfluidheatedfrombelow






































































































































include n'term Hakenmodel

if u u symmetryabsent

linear stability
let u Sult eikx a X

then 2 Su le GEHTSu e

p
Hey E Ifk'T

dispersion mimics thoseof dynamicalsystems

exhibitingTuninginstability
model system for studying rules

ofpatternfunction
include nonlinearity

Cursider system in ad and linear instability
results in strips along I dire dim of g I

Set 2 o Sts UoCx y Tacos ngx b Sir ngx
h

is the Sol'n Uokay stable to perturbation
allow variation in amplitude

u tr t At it Woolf
E spatial variationwith k ee q






































































































































approx Uo a cos qxt.b.si n8
ignore higher

orderharmonies

write as Ulf.tk A Ect eifx AICr.tt
if x

Tycouplexconjugte
more convenient representation ofA

substitute wit into Swift Hohenberg egg
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higher harmonies lighe harmony






































































































































21 E 243 2 5 A GATA

Amplitude equi for SH system

Stationary sold Ali Aye it note addicted

o 2qkxtkxtky4JA gAIAI

It Fg E eqkxt.atlay

fu o c Eat Ako a fig
1A'also also for small kx.ly

aCy

zjkxt.k.tk s 218 t.atTfkxn2qkxtkjYcElg
assume stripe get stripe and more

Q1 are stripes stable to low k perturbations

Q2 are stripes stable to squares or hexagons



b Stability ofthe stripe phone tospatial variation

Considerperturbation in amplitude and p here stg D

A lay t FEE gag g eikxtita.atin
in in phase
Ao densityfluctuation fluctuation

linear order
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fluctuation in this it
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EKG funny
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fluctuation in play t
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Anisotropicdiffusionequi for phase field

4 Dx txt Dydy t O Oxy Ayyyy

Dx 48 EEE s Dy 2qk

Instabilityif Dx so Eckhansinstability

or Dy o zigzaginstability
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slightly compressed stripes are stable

Still subject to additionaldefects

dislocations and theirinteraction grainboundary

stabilityof structure from

underlying energyfunction

Tea full

M Jd Eu'tEu EIGHT



c patternSelection in 2d

stabilityof stripes against arrayof spots

Spots as supersetof stripes
let UI É CAME At éÉ

1 1

Where E gni and ni I
I unitvector in directionof l stripe

in ad m I stripes
M 3 square or rhomboid

M 3 hexagonal

Square us Stripes
M2 Squarepattern orthogonalstripes
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Seth A o A o
no pattern
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Are reeich stripes in y direction

shiftofphraseology
3 A Keith A2 0 stripsinx direction
4 AHO AHO Squarearray
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Stabilityofthese fixedpoints
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square array unstable to stripes
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General founoftheauplitudeefn
2Ant EA Aif 18191A.BA
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form of810 dependson details ofnonlineairteraetin

e g futuregeneralizedSwift
Hohenbergmodel
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hexagon Strips

hexagon mis Mix 2
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w out asymmetry
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Use Ae Reeide

get dated toads Snifehtchtolz

4 tonto _o stable
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Next analyse stability
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hexagon stripe existence

slow invasionbythe more stable state


