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High Field Optomagnetic (OM) Polarization-Phase Selective
(PPS) Monitoring of Structures and Controlling Reaction Agents Mech-
anisms in Complex Molecular Systems1 KRESIMIR RUPNIK, Department of
Chemistry LSU — Using OM techniques, including new high filed 25T Split-Florida
magnet at NHMF Laboratory, we have recently observed unusual metal cluster struc-
tures and electron transfer patterns in complex molecular systems of biomedical and
material science interest. We report here some of the new technological solutions
and (many) challenges that face OM and (quantum) control research. Of particu-
lar interest is identification of fast (10-100s fs) highly correlated electrons spin and
vibrational coupling interpreted using adaptive molecular-photonic interaction mod-
els. Our observations question interpretations of previously proposed electron spin
structure models and mechanisms and indicate possible new controlling mechanisms
through highly selective coupled channels that combine different specific redox and
photonic agents.

1A portion of this work from 2008 to 2013 was performed at the National High
Magnetic Field Laboratory, which is supported by National Science Foundation
Cooperative Agreement No. DMR-1157490, and 0654118 and the U.S. Department
of Energy.
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