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COMPUTATIONAL CHEMISTRY

The research areas of our group comprise the theoretical
study of states of neutral and ionized small molecules, de-
sign of functional dyes, reaction mechanisms, thermochem-
istry, and properties of solids.

Computational Chemistry has become a versatile research tool in all
areas of chemistry. The development of a variety of methods now allows
the calculation of molecular properties with high precision as well as the
treatment of large molecules with predictive power.

The methods we employ range from semiempirical and ab initio SCF
over sophisticated electron correlation procedures and density function-
al theory approaches to molecular mechanics and QSAR modeling tech-
niques.

Since density functional theory (DFT) achieved a remarkable break-
through in computational chemistry, the important question "How reliable
are quantum chemical calculations for spectroscopic properties and
thermodynamical functions" should be answered anew. In two IUPAC
projects DFT is applied to hundreds of small molecules, and calculated
properties are compared with experimental ones. The above question is an-
swered by the mean absolute deviation between calculated and experimen-
tal data. For some systems, dubious experimental values were detected.

Many anions are important precursors in producing neutral radicals or
short-lived intermediates, which are hardly accessible by other means
than electron photodetachment. Therefore, the systematic screening of
molecules for electron affinities, stable electronically excited states
and structural changes upon electron attachment or detachment yields



