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Thespectroscopy andphotophysicsof tetramethylethyleneand1,1
�
-bicyclohexylidenehave beeninvestigatedusingexcited-statepho-

toelectronspectroscopy in combinationwith multiphotonexcitation. Vibronic couplingwithin the full manifoldof theexcitedsinglet
statesis shown to playadominantrole in determiningthespectroscopicpropertiesof thesecompounds.Althoughthisvibroniccoupling
inhibits thedeterminationof excitedstateexcitationenergiesby excitationspectroscopy, it enablesat thesametime theirobservationin
thephotoelectronspectra.As a result,a largenumberof previously unobservedRydberg statescouldbelocatedandassigned.For both
moleculesionizationfrom the Rydberg statesis observed to be heavily perturbedby ionizationfrom the underlyingquasi-continuum
of the ( � ,�

�
) valencestate. The photoelectronspectraof 1,1

�
-bicyclohexylidenereveal that the statearound55000cm

���
(6.82eV),

which haspreviously beenassignedasa secondvalencestate,doesnot show the ionizationpatternexpectedon the basisof previous
suggestionsmadefor thecharacterof this state.Basedon this observation andon the resultof ab initio calculationson variousalky-
latedmono-olefins,configurationmixing betweenthe ( � ,�

�
) valencestateandthe ( � ,3d) Rydberg manifold is offeredasa possible

explanation.


