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How Far Have We Got Man-made Crystals and Superlatties with MBE?
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H. Terauchi, School of Science, Kwansei-Gakuin University

Recent developments in artificial crystals and super-
lattices are reviewed, with particular attention to oxide
films that include superconductive and ferroelectric
materials.
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Fig. 1 Observed and calculated X-ray intensities
around the (002) reflection in a [(GaAs)ss(AlAs)aslzo
superlattice.
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Fig. 2 Diffraction pattern of a Fibonacci lattice
observed by means of synchrotron radiation.
The upper inset shows the pattern observed by
means of a normal X-ray unit.
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Fig. 3 RHEED intensity oscillations of the spec-
ular beam during epitaxial growth for (a) BaTiOs
(001), (b) La:Cu0,4(001), and (¢) YBa,CuO;_.(001)
on SrTi0s(001). The starting and ending points of
the growth are indicated by the arrows. Insets:
RHEED patterns observed during the growth of
each oxide.
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Fig. 4 Temperature dependence of the resistiv-
ity in n-layer YBCO between 6-layer PrBCOs on
SrTiO; substrate.
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Fig. 5 X-ray diffraction patterns in a 4000-A-
thick BaTiOs crystal on Pt/MgQO substrate: (a)
conventional method, (b) GIXD method.
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Fig. 6 D-E hysteresis loops in a 4000-A-thick
BaTiOs; crystal {a} at room temperature and (b} at
347°C.
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Fig. 7 Lattice parameters ¢ and ¢ as a function
of the film thickness in BaTiOs; crystals at room
temperature. The parameters of BaTiO; and Pt
bulks are given by dashed lines.
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Fig. 8 Conventional 26-8 profiles of (111) Cu/Ni
superlattices with various periods. Open circles
denote the diffraction from the Ni buffer layer,
while open triangles, zeroth-order satellites, and
closed triangles deude the periodic structure.
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Fig. 9 Top-view SEM photographs

of 30A
nominal thickness of NiAl deposited on (a), (b) a
(56X 2) reconstructed Al-terminated AlAs surface,
(c) a (5X2) cation-terminated Aly;GagsAs surface,
and (d) a (2X4) As-terminated AlAs surface,

respectively. The bright and dark regions
correspond to NiAl and substrate, respectively.
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Fig. 10 Structure of a Cs film grown on GaAs
(111) substrate. Large open and small closed
circles represent Cg molecules and surface As
atoms of GaAs, respectively.
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Fig. 11 Shift of the sc-fcc transition temper-
ature of a Cg crystal with pressure. The open
squares show the results obtained by Samara et
al'” The closed circle shows the epitaxial strain
of the Cg film just above T.. The closed triangle
shows the estimated value of the negative
pressure in the case of the film.
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