
ELECTRONIC STRUCTURE OF THE FLEXIBLE BICHROMOPHORE DIPHENYLMETHANEFRANK LEE EMMERT III, and LYUDMILA V. SLIPCHENKO, Department of Chemistry, Purdue Univer-sity, West Lafayette, IN 47907.Fundamental studies of eletroni oupling between �exible bihromophores are needed to validate and re�ne models used for solarenergy onversion in onjugated organi semiondutors and models found in many other areas whih involve energy transfer or exitonpropagation. Diphenylmethane (DPM) is a prototypial �exible bihromophore for whih highly aurate spetrosopi data is avail-able.a We investigated the splitting between the S1 and S2 exiton states of DPM along the C2 axis with respet to the ring torsionaloordinate. We showed that the state rossing ours at �1 = �2 = 70Æ torsional angles and explained it qualitatively with orbital analy-sis. We onstruted the relaxed ground state potential energy surfae and the S1 and S2 exited energy potential energy surfaes of DPMwith regards to ring torsional angles using EOM-CCSD/-pVDZ and TD-DFT(!B97X-D)/-pVTZ levels of theory. We found thatTD-DFT and EOM-CCSD surfaes are qualitatively similar, however, both methods overestimate the experimentally observed S1 � S2splitting of 123 m�1 by four to �ve times.b We also obtained the transition dipole moment surfae and investigated the auray of thedipole-dipole model in the predition of the oupling of the exiton states in DPM.aJ. A. Stearns, N. R. Pillsbury, K. O. Douglass, C. W. Müller, T. S. Zwier, and D. F. Plusquelli, J. Chem. Phys. 129, 224305, (2008).bN. R. Pillsbury, J. A. Stearns, C. W. Müller, D. F. Plusquelli, and T. S. Zwier, J. Chem. Phys. 129, 114301, (2008).


