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To be familiar with the structures of several complex solids including
perovskites and spinels. To understand the origin of non-
stoichiometry in solids and its consequences for properties. To
understand band theory of solids in the context of both “nearly-free”
and “tight-binding” electron models. To understand how the
electronic structure of transition metal solids such as TiO and NiO
may be described by extending the principles by which electronic
structure of transition metal coordination complexes are described.
To appreciate that in the solid state d-electrons can be localised or
delocalised and to understand the forces at work in determining
which of these states is adopted. To understand the basic types of
magnetic ordering and why these arise.

To be in a position to describe the structures of several important
solids including perovskites and spinels.

To understand how solids may exhibit non-stoichiometry and the
effect this can have on their properties. To understand how extended
defects can form in ionic solids.

To understand the origin of band formation in solids in the context of
both “nearly-free” and “tight-binding” electron models.

To understand how the electronic structure of transition metal solids
such as TiO and NiO may be described by extending the “tight-
binding” description used for transition metal complexes.

To appreciate that d-electrons and transition metal solids can be
localised or delocalised and to understand the competing forces,
which determine whether in any given material the electrons will be
localised or delocalised. Furthermore, to appreciate the relevance of
this to the electronic conductivity of the compounds.

To wunderstand the factors which drive ferromagnetic and
antiferromagnetic ordering in solids.



