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Abstract Intermolecular multiplet-multiplet energy transfer and photochemical reactions
of aromatic free radicals and carbenes were examined by means of time-resolved fluorescence
spectroscopy and laser flash photolysis. The outlines of the results as follows : (1) The
mechanism for the energy transfer from dye molecules to 2,4,6-tri-tert-butylphenoxyl radical
as well as that from diphenylcarbene (DPC) to dye molecules were characterized as the
resonance dipole-dipole interaction. The applicability of Forster theory for the resonance
energy transfer systems involving aromatic free and carbenes was demonstrated. (2) The
energy transfer analysis was available for the characterization of sublevels of the lowest
excited triplet state (T1) of DPC. It was confirmed that the biexponential fluorescence decay
of DPC is mainly caused by the different intersystem crossing rate from the corresponding
sublevels of T1 to lower energy singlet states. This result indicates that spin-orbit coupling
influences intersysytem crossing, but not radiative process. (3) The effects of laser excitation
intensity and magnetic fields on the primary photochemical process in 18bis [4-(a-
diazobenzoyl) phenoxyl] octane (BDO) was recognized. On the high density laser excitation,
two diphenylcarbene moieties on the ends of alkyl chain (bis-carbene) were simultaneously
generated from BDO. The magnetic field effect was observed on the biradical generated
by subsequent hydrogen abstraction reaction of bis-carbene.
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Table 1. Estimated Values of Fluorescence Quantum Yields (¢), Radiative Rate Con-
stant® (Kr), and Nonradiative Rate Constant® (Kxr) in Ethanol Glass at 77k

acceptor fast component slow component

¢ k. /10571 k. /108571 g k. /108871 k. /106571

Rh6G 0.09 3.7 36 0.46 4.0 4.7
RhB 0.11 4.3 36 0.47 4.2 4.5
a kr = ¢/7T, T is fluorescence lifetime for each component.
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