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Diphenylmethaneis asimplebichromophorein whichtwo phenyl ringsareattachedto thesamemethylenecarbon.Thephenyl torsional
degreesof freedomarevery floppy, andhave beenthesubjectof pasttheoreticalandcondensedphasestudies.This talk will describe
our studiesof theelectronicandinfraredspectroscopy of this moleculecooledin a supersonicjet. Theresonantlyenhancedtwo photon
ionization (R2PI) spectrumof diphenylmethaneshows transitionsdue to only oneconformation. Thereis a strongFranck-Condon
progressionin a low frequency vibration of 28 cm

� �
built off the origin transitiondueto torsionalmotion of the phenyl rings which

indicatesthattheequilibriumgeometryof themoleculein thegroundstateis displacedin theexcitedstatealongthetorsionalcoordinate.
Thoughthehighfrequency ring modes(560,962cm

� �
) afterelectronicexcitationshow similar torsionalprogressions,avibrationat123

cm
� �

hasnoFranck-Condonprogressionbuilt on it, indicatingastrongcouplingbetweenthesetwo motions.Theinfraredspectraof the
123cm

� �
vibrationin theC-H stretchregion(2850-3150cm

� �
) for bothgroundandexcitedelectronicstateareidentical.Thepotential

energy surfacealongthetorsionalcoordinatesshows eightequivalentminimawith C��� andC� transitionstatesthatarecomputedto be
only 170and150cm

� �
above theminima,respectively. A modelcalculationfor couplingbetweenthe low frequency torsionalmode

andthe 123 cm
� �

modehasbeenperformedto explain the dependenceof the torsionalprogressionon excitation of this mode. The
intriguingpossibilitythatthedegreeof electronicdelocalizationin thenear-degenerateexcitedstate(s)will dependon thevibronic level
will alsobediscussed.


