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Abstract

At the LaAlO,/SrTiO, interface, a charge transfer of e/2 from the LaO* plane to the TiO, plane is
expected to generate an areal carrier density of ~ 3x10'4/cm?. Taking into account the strong
buckling of the LaO and AIlO, layers, a dependence of the carrier density on the LaAlO,
thickness has been predicted: the carrier density becomes non-zero above 4 unit cells and
gradually increases with thickness to the value of ~ 3x1014/cm?2. We show that under a unique set
of growth conditions of the LaAlO, layer by laser MBE, the experimental result agrees with the
theoretical prediction quantitatively. The stoichiometry in the LaAIO; films is believed to play an
important role. Exceptional stoichiometry control as well as fabrication of artificial layered
oxide heterostructures may be achieved by atomic layer-by-layer growth using Laser MBE from
separate oxide targets. Results from the growth of SrTiO; and LaAlO, films using this approach
will be presented.
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