INTRAMOLECULAR CHARGE TRANSFER DYNAMICS OF 4-(DIMETHYLAMINO)BENZONITRILE: ULTRA- FAST BRANCHING FOLLOWED BY A TWO-FOLD DECAY MECHANISM

PEDRO B. COTO, LUIS SERRANO-ANDRÉS, Instituto de Ciencia Molecular (ICMOL), Universitat de Valéncia, P.O. Box 22085, ES-46071, Valencia, Spain; THOMAS GUSTAVSSON, Laboratoire Francis Perrin, CEA/DSM/DRECAM/SPAM-CNRS URA 2453 CEA/Saclay, 91 191 Gif-sur-Yvette, France; TAKASHIGE FUJIWARA, and EDWARD C. LIM, Department of Chemistry and The Center for Laser and Optical Spectroscopy, The University of Akron, Akron OH 44325-3601.

4-(Dimethylamino)benzonitrile (DMABN) is a paradigm molecule system that exhibits dual fluorescence and intramolecular charge transfer (ICT) in polar solvents. Although numbers of different experimental and theoretical methods have been carried out to date for elucidating the basic mechanism of its energy relaxation, there are still some crucial problems that remain unanswered. The time-resolved transient absorption and time-resolved fluorescence upconversion will be presented, as combined with ab initio CASPT2//CASSCF calculations, which indicate that a more complex mechanism may be suggested in the ICT reaction in a polar environment. A scheme of ultrafast branching relaxation followed by two-fold decay is proposed in which, whereas the fully twisted ICT (TICT) state is responsible for the transient absorption, a distinct partially twisted ICT (pTICT) structure is for the fluorescent ICT state, both displaying clearly different decay rates.