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The fundamental problem of photonics of optical materials on the basis of organic
compounds is to establish patterns of connection of spectral-luminescent properties and lasing
ability of molecules with the features of intra- and intermolecular interactions and excitation of the
electromagnetic field.

This report represents theoretical principles of molecular photonics and experimental basis
of molecular photonics, discusses patterns of photophysics and photochemistry of molecular
systems and their relation to electronic structure.

Application of quantum-chemical concepts and methods in the investigation of spectra and
mechanisms of intramolecular photoprocesses, a theoretical estimate of the rate constant of
nonradioactive (internal and intersystem) conversion, realized on the basis of semi-empirical
method INDO with spectroscopic parameterization [1].

The application of molecular photonics and capabilities of spectral-luminescent systematics
of molecules in the analysis of the lasing abilities of molecules are discussed. Studying photonics of
organic molecules allows to conclude that only a complex (theoretical and experimental) approach
to research allows to determine fundamental patterns in the mechanisms of the processes and the
nature of formation of properties, gives a chance to obtain results of heuristic, predictive nature.

Mechanisms of formation and evolution of the triplet states of molecules and the formation
of exciplexes in highly excited triplet states are considered.
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