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L Introduction

ltiswellknownthatasufBcientlylargeheatflow

l1]orelectriccurrentl2]acrossathinliquidlayFr
causesmacroscopicmotionofthemedium.This

motionoffluidoftenexhibitsastationaryregular

patternsuchashexagonal,rectangular,squareand

planewavetypeone.Aremarkableexampleisthe

electrochemiluminescencepatternduetotheconvec-

tion,wheretheluminescingpointsmakeupahex-

agonallattice[3].Sucharegularpattern,which
resemblesthatofthecrystallattice,isgeneratedonly

bydissipatingenergydueto,e.g.heat兄ow or

electricalflow,thusitisreferredtothedissipative

structureincontrasttothecrystalstructure.Thesize

oftheconvectiveunitcellor,moreprecisely,the

latticeconstantoftheconvectivepatternhasusually

beenfoundtobeproportionaltoandsomewhatlarger

thanthethicknessofthelayer[3.4].Thisfactseems

toberathercommonregardlessofthemechanismof

energydissipation.Thepatternwhichappearsmost

oftenisthehexagonalone,butothertypesofpattern

canalsoobservedespeciallyinthecasewherethe

surfaceofthelayerisnotsolargeincomparisonwith

thethickness[5],Orwhentheheatorelectricalnow

acrossthelayerbecomesquitelarge[6].Wediscuss
hereaboutafavorabletypeoflatticeanditslattice

constantfortheconvectivepattern.

2.MotelandResults

Typicalconvectivepatternsappearlnglnathin

liquidlayerareshownin丘g.1.Wechoose,inthis

figure,thesitesofasceniing貝Owasthelatticepoints

andillustratetheWigner-Seitzunitcellwithbroken
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Fig.1Typicalconvectivepatternsappearlnglna

thinliquidlayer.α,hexagonalconvective
pattern.b,rectangularconvectivepatter n .
C,planewavetypeconvectivepattern.αl
anda2,aanda,andaarethefundamental

unitvectorsfortherespectivepatterns.

FluidisconfinedwithineachWigner-Seitz
unitcell(illustratedwithbrokenline),and

itsconvectionhasthetotalsymmetryinthe
cell.
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