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Most of the heterocyclic compounds that today are involved in replication exhibit enhanced
UV photochemical stability by virtue of sub-picosecond excited state life-times. The
mechanism involves rapid internal conversion through conical intersections and is
exquisitely sensitive to molecular structure. This suggests the possibility of a photochemical
selection of the molecular building blocks of life, as we know it, long before the advent of
biological selection. It is thus conceivable that the molecular properties of nucleobases,

which we study now, are relics from prebiotic chemistry that occurred 4 billion years ago.

We explore the photochemistry of both canonical and alternative nucleobases with REMPI,
IR-UV double-resonant, and pump-probe spectroscopy in combination with ab initio
modeling, in the nanosecond and picosecond time domains. From these studies an

increasingly detailed picture of nucleobase excited state dynamics is now emerging.

Similar processes occur in pigments in classical paintings, some of which are at risk of fading
by photochemical degradation while others are remarkably stable. So we study the
pigments used by the great painters. At the same time, we could say that we study how one
of the greatest painters of all time, nature, chose the pigments necessary in the painting of

life.



