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Heterodentate coordination complexes have been
extensively studied because of their rich electronic and
luminescent properties, which are of importance in the
design of molecular devices. The short metal-metal
contacts found in such complexes determine the nature of
the lowest lying emissive states, and must be explored in
order to understand their physical properties. Recent
advances in time-resolved (TR) synchrotron techniques
supported by specific data collection strategies and data
processing procedures! allow for elucidation of molecular
excited state geometries in the solid state. The approach
has been so far successfully applied to several
high-quality Laue-data sets collected at the 14-ID
BioCars beamline at the Advanced Photon Source.”

In this contribution we present synchrotron TR
experiment results obtained for a new solvent-free crystal
form of a model complex containing Ag(I) and Cu(l)
(Ag,CuL,, L = 2-diphenylphosphino-3-methylindole
: 3w g .
ligand).” ~ This system exhibits red solid-state
luminescence with a lifetime of about 1 ps. This is one of
the shortest-lived excited states we have studied so far
with the Laue technique. The relatively short lifetime
goes along with significant structural changes observed
upon irradiation, such as, the Ag...Ag distance shortening
of about 0.26 A for the excited state. The results clearly
show strengthening of the Ag...Ag interactions
suggesting a bond formation upon excitation.* The
photocrystallographic ~ findings are supported by
spectroscopic measurements and quantum computations.
The results confirm the triplet nature of the emissive state
originating mainly from a ligand-to-metal charge transfer.
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Inspired by the electron transfer (ET) reactions as
fundamental processes in chemistry and also in biology,
we focussed on a promising model ie, donor-acceptor
(D-A) systems which are synthetic molecules to
understand the mechanism of photo induced electron
transfer process. Light harvesting complexes are
functional centers in plants where sunlight is converted
into chemical energy. However, due to the complexity of
the biological photo-reaction center, research has been
focused on a smaller chemical model which share
characteristic ~with their biological counter parts.
Pyrene-N,N-dimethylaniline (PyDMA), a compound in
which the electron donor N,N-dimethylaniline is
covalently linked to the electron acceptor pyrene. Due to
the small distance between the donor and the acceptor in
PyDMA, a strong electronic interaction exists which
manifests itself through femtosecond electron transfer
processes. Knowledge of the geometry or mechanism of
molecular excited states at atomic resolution is crucial for
a full understanding of photo-induced chemical
processes. Time-resolved X-ray diffraction (TR-XRD)
using polychromatic synchrotron radiation allows a
detailed study of the time evolution of structural
intermediates and short living states of chemical systems
at wide range of time-scales, drawing a complete picture
of the photo-induced charge transfer process.
Investigation of photo-excitation processes in molecular
single crystals, where the initial photo-excitation
processes occur on extremely short time-scales
(femto-/picosecond time domain) have been in the focus
of scientific investigations due to their possible
applications, e.g. as optical switches. We investigated
photo-induced structural changes of our system at 100 ps
temporal resolution and will be discussed.
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