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The new single crystal diffractometer RESI (REciprocal Space
Investigator) at the new high-flux neutron source FRM-II
(www.frm2.tum.de) has been optimized for the demands of combined
X-ray and neutron charge density studies (high resolution data at low
backgrounds) by employing an X-ray and neutron sensitive imaging
plate detector, a flexible k-goniometer geometry and a focusing
neutron guide for thermal neutrons. The new diffractometer concept
will be outlined, and the advantage of combined X-ray and neutron
charge density studies illustrated by first applications in the field of
catalyzed C-H activation.We will demonstrate that so-called ‘ligand-
induced charge concentrations’ in the valence shell of main group and
transition metal complexes (i) can be identified by experimental
charge density studies; and (i7) act as controlling parameters in C-H
activation processes.[1,2] Systematic experimental studies of
molecular charge distributions will thus lead to significant advances in
the design and chemical control of catalysts for C-H activation and
other processes, with central relevance to many reactions of academic
and commercial importance.
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