Figure 1. Experimental electron density of nicotine included
inside the MOF known as PCNG6 [3].
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Coordination complexes can be described as ‘hot” small
molecules due to their rich electronic and luminescent
properties.! Especially interesting here are d® or d'*
transition-metal systems, which frequently constitute the
active sites of both biological and chemical catalysts,
have versatile applications in solar-energy conversion and
other fields ranging from molecular electronics and
photocatalysts to light-emitting diodes (LEDs) and
biolabels. It is, thus, of high importance to sensibly
control optical properties of such materials at the
molecular level, in order to apply this knowledge to
generate materials with particular properties across all the
size scales from molecules to bulk materials, relevant for
specific applications.

It occurs that short metal-metal contacts usually
determine the nature of the lowest lying emissive states,
and so are crucial to understand physical properties of the
respective materials. In this contribution we shall present
our most recent results regarding the analysis of charge
transfer processes and structure-property relationships of
selected coinage metal com})lexes (Cu, Ag, Pt, Ni,
Fe, etc.) in the solid state. For the purpose of our
investigations we combined advanced spectroscopic and
crystallographic techniques supported by theoretical
calculations.
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