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Configurationcorrelationgovernsslowdynamics
ofsupercooledmetallicliquids

WiththesupportbytheNationalNaturalScienceFoundationofChina,theNationalBasicResearch
Program (９７３Program)andChineseAcademyofSciences,theresearchteamledbyProf．WangWeiHua
(汪卫华)fromtheInstituteofPhysics,ChineseAcademyofSciences,cooperating withProf．Guan
PengFei (管鹏飞)from Beijing Computational Science Research Center,reported recently that
configurationcorrelationisthekeyfactorgoverningtheslowdynamicsofsupercooled metallicliquids
duringtheglasstransition,whichwaspublishedinPNAS (２０１８,１１５(２５):６３７５—６３８０)．

ThestructuraloriginofdrasticslowingdownofdynamicsinmetallicglassＧformingliquidstowardtheir
glasstransitiontemperaturesisanimportantbutunresolvedissue．ByperformingadvancedlargeＧscale
moleculardynamicssimulations,theteamreportedthat,contrarytothepreviousbeliefs,itisnotlocal
structuralorderingsextractedfrominstantaneousconfigurationsbuttheintrinsiccorrelationbetween
configurationsthatcapturesthestructuralorigingoverningslow dynamics．Moreimportantly,itis
demonstratedbyscalinganalysesthatitisthecorrelationlengthextractedfromconfigurationcorrelation
ratherthandynamiccorrelationlengthsthatisthekeytodeterminethedrasticslowdownofsupercooled
metallicliquids．The growing dynamic heterogeneity,althoughintrinsically accompanying dramatic
slowingdownofthedynamicsduringglasstransition,isnottheprimaryoriginbuttheconsequenceof
slowstructuralrelaxationsinmetallicglassＧformingliquids．Thekeyroleoftheconfigurationcorrelation
shedsimportantlightonthestructuraloriginofthemysteriousglasstransitionandprovidesanessential
pieceofthepuzzleforthedevelopmentofauniversaltheoreticalunderstandingofglasstransitionin
glasses．

Figure　Thedynamicsofthesupercooledmetallicliquidsin‘sandwich’confinementslowsdowndramaticallywithincreasing
degreeofconfinement,butthefractionoflocalgeometricalorderingslikeicosahedrondoesnotchangecorrespondingly．The
slowdynamicsisgovernedbythecorrelationlengthextractedfromconfigurationcorrelation,whethertheliquidisconfined
ornot．


