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& H Research in Solid State Theory in the Upsala
Quantum Chemistry Group

After a few words of introduction about the Quantum Chemistry Group
of the University of Upsala, Upsala, Sweden, the main part of the seminar

will be devoted to three research projects in solid state theory.
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1. Study of the magnetic properties of Fe Ge.

Iron germanium appears in several phases and has many interesting and
so far only partially understood magnetic properties. The crystal were
made in the high temperature group of the division of inorganic chemistry
and their physical properties are studied in the division of solid state
physics. Some of the theoreticians in the quantum chemistry group have
made a band calculation for the hexagonal phase to get some background

for an attempt to interpret the experimental results.

2. Cohesive properties of ionic crystals.

This has always been one of the key problems of the quantum chemistry
group. Lowdin showed in his thesis in 1948 that the deviations from
the Cauchy relations could be explained by reference to effective many ion
forces which in turn are intimately comnected with the overlap between
atomic orbitals on different sites. Some extensions of Lowdin's method will
be discussed and some reasons for taking up these problems again will be

discussed.

3. The AMO methood for one- and three-dimensional systems.

The alternant molecular orbital method was introduced by Lowdin in 1953
(at a conference in Japan! ) as a possibility to account for part of the
correlation between electrons with different spins. The method has been
very successful for "one-dimensional systems, which makes it particularly
interesting now when "one-dimensional " crystals are actually studied in
the laboratory. Three-dimensional applications of the AMO method have
been tried for the hydrogen and lithium metals. The results show some

interesting aspects with regard to the electron density.
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A Quasi-Probability Approach to the Co-operative Spontaneus
Emission, by Kenske Ikeda and Hidemi Ito.

Magneto- optical Studies of Direct Exciton State in Thallous
Chloride, by Susumu Kurita, Koichi Kobayashi and Yoshitaka Onodera.
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