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GiantpolarizationinsuperＧtetragonal
ferroelectricthinfilmsthroughanew

conceptofinterphasestrain

LatticecouplingwithspinＧchargeＧorbitalisthecoreissueinsolidmatters．Recently,theresearchteam
onsolidstatechemistryledbyProf．XingXianRan(邢献然)attheUniversityofScienceandTechnology
Beijing(USTB),developedageneralandpracticalmethodforstrainengineering,interphasestrain,to
obtainsupertetragonalityandgiantpolarization,whichwaspublishedinScience(２０１８,３６１:４９４—４９７)．

Generally,thechemicalorphysicalpropertiesstronglydependonthechangeoflattice．Thecontrolof
latticestrain,therefore,muchaffectsthechemicalorphysicalpropertiesoffunctionalmaterials,which
hasbeen widelyusedinsuperconductivity,giantmagnetoresistance,multiferroics,catalysisandetc．
Ferroelectricsareanimportantfunctionalmaterial,whichhavebeenwidelyusedinthefieldofferroelectric
memories,tunablemicrowavedevices,largeＧcapacitycapacitors,piezoelectricsensordevices,etc．The
intriguing properties offerroelectric materials utilize the basic functional primitive parameter of
polarization．Thisteamhasrealizedthismethod,interphasestrain,bycreatingasingleＧlatticeＧparameter
epitaxialcompositefilm onSrTiO３ substratefromtwotetragonalmaterialsbutwithdifferentlattice
parameters,PbTiO３ferroelectricsandPbOnonＧferroelectrics．Theresultsshowthatthemethodimproves
thelatticedistortionofPbTiO３toc/a＝１．２３８,comparedto１．０６５inbulk．Theremanentpolarizationisas
highas２３６．３μC/cm２,whichisnearlytwicethehighestvalueoftheknownferroelectrics(seeFigureA
andB)．Thiscompositeferroelectricthinfilmisverystable,andthesuperＧtetragonalferroelectricphaseis

Figure　 Giantferroelectric polarization in the
PbTiO３epitaxialcompositefilmsandtheschematic
diagramofinterphasestrainapproach．

stableupto７２５℃,comparedtothebulktransitiontemperatureof４９０℃．
Theproposed“interphasestrain”isanewconceptforstrainengineeringtoregulatelatticestrainof

ferroelectrics, and successfully achieved giant
polarizationinthesupertetragonalPbTiO３/PbO
based ferroelectric thin films． The idea of
“interphasestrain”isasfollows:iftwokindsof
materials with similar crystal structures, but
differentlatticeparameters,aregrownintoasingleＧ
latticeＧparameterepitaxialfilm,thematerialofthe
smalllatticeisinevitablysubjectedtothetensile
stressfrom the large lattice material,thereby
introducingalargelatticestrain (seeFigureC)．
Theregulationoflatticestraincancausesignificant
changesinthephysicalandchemicalpropertiesof
thematerial．Thisnewapproachofinterphasestrain
forstrainengineeringcanbeutilizedtoenhancethe
physicalandchemicalpropertiesofotherfunctional
materials, such as superconductivity, giant
magnetoresistance,multiferroic,andcatalysis．
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