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AnumberofMDsimulationshavedetectedmobileclustersorstringsincoexistencewith
immobileregionsinsupercooledmodelbinarymixtureswithvariousvisualizationmethods･
Thissuggeststhatrearrangementsofparticlecon丘gurationsinglassymaterialsarecoopera-
tive,involvingmanymolecules.Wehaveintroducedbondbreakageamongadjacentparticle

pairsandobtainedthecorrelationlengthEoftheclusters.Notethatimeasuresachar-

acteristicsizeoftheactiveregionWherecooperativemotionswithstring-likeobjectsare
aggregating,soitmaygrowuptoamacroscopicscaleasTislowered.Ontheotherhand,
experimentshaveshownthatthediffusionconstantpofataggedparticleinasupercooled
liquidisconsiderablylargerthanthatpredictedbytheEinstein-Stokesrelation.Thesame

tendencyhasbeenconfirmedbyMDsimulations.TheorlglnOfthisphenomenaisnow
ascribedtocoexistenceofrelativelyactiveandinactivereglOnSamongWhichthedi軌1Sion
constantvariessigniBcantly.Tostudytheseaspectswithlessambiguity,Wehavestudied
thekineticheterogeneityintheparticledi軌1Sivity,whichisessentiallythesameasthatin

thebondbreakage.
Asanotherinterestingdirectioninthisfield,Westresstheimportanceofnonlinear,

nonequilibriumprocessessuchasagingeffectsandnonlinearrheologyinsupercooledliquids･
Westudiedthelatterproblemandfoundthatexternallyappliedshearrateヤinducesjump
motionsorbondbreakagewhenう′exceedstheinverseαrelaxationtime.Undershear,we

haveobtainedasimpleformulaforthestructuralrelaxationrate

7-a(T膏)-1- Ta(T,0)-1十 const.1,

andadynamicalscalingrelation

(1)

rl-r7B ～ Ta ～ Ez, (2)

where77and77月arethetotalandasmallbackgroundviscosities.Thesesimplerelationshold
wellforanyTand～coveredinoursimulationswithI-4in2Dand2in3D.Itisremarkable

thati(andTa)decreaseswithincreasing今,so今playsarolesimilartoamagneticfieldin
lsingsystemsnearthecriticalpoint.

Moleculardynamicssimulationsareperformedalsoforapolymermeltcomposedofshort

chainsinquiescentandshearedconditions.Insupercooledstateswhereglassycomponentof

thestressispronounced,thestressrelaxationfunctionG(i)exhibitsastretchedexponential
decayinarelativelyearlystageandultimatelyfollowstheRousefunctionGR(i).Transient

stressevolutionsafterapplicationsofshearthusobeythelineargrowthI.idt′G(l′)forstrain
lessthan0.1andthensaturatesintoanon-Newtoniansteadystatevalue.Thisinitialgrowth

ismuchsteeperthantheRousegrowthI.idt'GR(t′)forwhichthestress-opticalrelationholds･
ElongationofchainsintoellipsoidalconformationsisfoundinshearflowasfortheRouse

model･However,theelongationsaturatesintoalimitingamountuponincreaslngtheshear
rategivlngrisetoastrongshear-thinningnon-Newtonianbehavioratextremelysmallshear
rateontheorderoftheinverseRousetime.
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