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Inthis thesis，a hetero－ePltaXialgrowth mechanism ofⅢ－Vmaterials by molecular beam

epitaxy（MBE）isstudied．

TheeffectiveAsfluxintensltyisdeterminedbythetransitionin the reflection high－energy

electron－diffractionpattern．TheprecisecontroloftheeffectiveAsfluxintensltylSaChieved by

thismethod．TheMBEgrowthmodelthatconsiderthesurfaceprecursorstatesisproposed・The

growthmodelisappliedtothecompositionratiocontroloftheGaAsPgrowth・Thedependence

ofthecompositionratioonthegrowthconditionisderivedfromthegrowthmodel・

ThegrowthprocessoftheGaAsheteroepitaxyonaGaP（001）substrateisstudied・The

GaAslayergrowsin2D（two－dimentional）layerbylayermodeupt02ML（monolayer）・The

latticemismatchbetweenthesampleandthegrowthlayeris completely accommodated by the

strain．The2Dgrowthmodechangesto3D（three－dimentional）nucleationonewhen thelayer

thicknessbecomesover2ML．Theislandsformed durlng3D growth mode are directly observed

by scannlng－tunneling microscopy・Thestrainofthegrowthlayer alsobegln tO decrease over

2MLin thickness．Theisland formationand thereliefofthestrainoccurat the same time．The

growthmodechangesfrom3Dto2Dagalnat15nmbythecoalescenceofislands・

Thetwo－StePgrOWthmethodisappliedtotheGaAsheteroepltaXyOnGaPsubstrateandthe

effectoftheGaAsthinfilmformedbetweenthegrowthlayerandthesubstrateisstudied・
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