
PROTON-TRANSFERAND HYDROGEN-BONDINGIN THE GROUND AND FIRSTEXCITED SINGLET STATES
OF MALONALDEHYDE

A. BRACAMONTE, A. A. ARIAS, and P. H. VACCARO , Department of Chemistry, Yale University,
P.O. Box 208107, New Haven, CT 06520-8107 USA.

As the smallestorganic moleculeexhibiting a symmetrichydron migration processmediatedby an intramolecularhydrogenbond,
malonaldehyde(HO–CH=CH–CH=O)providesa modelsystemfor probingtheinfluenceof nuclearandelectronicdegreesof freedom
uponunimoleculardynamics.Thevibrationlesslevelof thegroundelectronicpotentialsurface(

������
� ) hasbeenthesubjectof numerous

experimentalefforts; however, protontransferandhydrogenbondingin excitedvibrationalandelectronicstateshave not beenexplored
extensively. By exploiting polarization-selective DegenerateFour-Wave Mixing (DFWM) spectroscopy to extract information that
otherwisewould be hiddenin the congestedroom temperaturespectrumof bulk (gas-phase)malonaldehyde, this presentationwill
discussnew evidencefor the dramaticchangesin hydron dynamicsthataccompany electronicexcitation into the lowest-lyingsinglet
manifold (

������
� ). More specifically, observed

������
� tunnelingsplittingsareconsistentwith a decreasein proton-transferefficiency

upon 	�

��� electronpromotionwhile excitationof O �����O stretchingmotionwithin the
�� � �

� potentialsurfaceis foundto increase
therateof protontransfersubstantially.


