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Structure and Coherence of Multilayer Films
AT T BELL LABORATORIES D. B. MCWHAN
X—ray diffraction studies of multilayer films are reviewed. The
minimum interface thickness in (GaAs)p (AlAs), multilayers is appro-
ximately two monolayers so that the chemical modulation in a nominal
alternating monolayer film is ~35%. The crystallographic direc-
tion of the chemical modulation in metallic multilayers can be conto-
rolled by the appropriate choice of the plane of the substrate surface
and the temperature. A geometric model for multilayers of alterna-
ting fcc and bec metals is presented. The interface between (111) fcc
and (110) bcc usually has one direction with a good lattice match
leading to a parallel array of misfit dislocations. In principle a
single crystal can be grown because the sixfold degeneracy of the
(111) fcc regions is removed by anisotropic coherency strains.
A correlation between the observed anomalies in the elastic proper-
ties and the coherency strain as a function of modulation wavelength

is presented.
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| H Electronic Phenomena at HIlgh Pressure

Pressure is a powerful tool for investigating electronic phenomena.
The basic effect of pressure is to decrease interatomic or intermolecular
distance and to increase overlap among the outer electronic orbitals.
Since different types of orbitals have different spacial characteristics their
energies are perturbed in different degrees. This " pressure tuning" can be
used to characterize electronic states or exitations to test theories of
electronic phenomena and to induce electronic transitions to new ground
states with different physical and chemical properties. Afew examples
will be given to illustrate these categories and to demonstrate the essential

unity of physics and chemistry at the level of electronic phenomena.
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