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Abstract
Intermetallic compounds are fascinating with respect to their atomic structures and their electronic band structures. On the one hand 
atomic structures can be as simple as close packed arrays of atoms, and they can also reach a complexity with up to thousand atoms per 
unit cell (complex metallic alloys). On the other hand the electronic band structure in many cases offers particularities such as pseudo-
gaps or high density of states at the Fermi level, which permits their applications in various fields of material sciences. As a borderline 
case semi-conducting Zintl phases gain increasingly influence in technological relevant materials. Fine tuning of atomic and electronic 
structures can be achieved by partial substitution of specific components of an intermetallic compound. In this context the effect on 
structural and electronic properties of atom by atom substitution is demonstrated by means of the systems KPb2-KBi2, BaSn3-BaBi3,
mercury substitution in clathrate-I A8Ge44 and A8Sn44 (A = alkali metal), and zinc substitution in binary compound of the system Na-
Sn. As a result the formation of complex structures containing atom clusters or long-range orders up to 100Å reveal as basic
elements, as well as qualitative changes in the electronic properties.
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