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HIGH RESOLUTION FAR-INFRARED SPECTROSCOPY OF TRANS- AND GAUCHE-BUTADIENE
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JESSIE P PORTERFIELD, Atomic and Molecular Physics, Harvard Smithsonian Center for Astrophysics,
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orado Department of Physics, University of Colorado, Boulder, CO, USA; MATTHEW NAVA, Department
of Chemistry and Chemical Biology, Harvard University, Cambridge, MA, USA; MANUEL GOUBET, Labo-
ratoire PhLAM, UMR 8523 CNRS - Université Lille 1, Villeneuve d’Ascq, France; PIERRE ASSELIN, CNRS,
De la Molécule aux Nano-Objets: Réactivité, Interactions, Spectroscopies, MONARIS, Sorbonne Université
, PARIS, France; PASCALE SOULARD, MONARIS UMRS8233, CNRS - UNiversité Paris 6 UPMC, Paris,
France; ROBERT GEORGES, IPR UMR6251, CNRS - Université Rennes 1, Rennes, France; OLIVIER
PIRALI, AILES beamline, Synchrotron SOLEIL, Saint Aubin, France; BRANT E. BILLINGHURST, EFD,
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Much attention has surrounded 1,3-butadiene because this conjugated diene, the simplest of all, is an ideal candidate
to observe the effects of w-electron delocalization, and because the species is of central importance in a wide range of
chemistry applications. Butadiene exists in two forms, the most stable planar trans and the long-elusive gauche lying 12
kJ/mol higher in energy. The later was only conclusively detected in the gas phase by some of us recently, in a work
that allowed the determination of a partial structure from a combination of pure rotational measurements and high level
quantum chemical calculations.

In an attempt to detect the ro-vibrational spectrum of gauche-butadiene, we have re-investigated the far-infrared spec-
trum of the species at both the SOLEIL synchrotron facility and the Canadian light source using three experimental set-ups

allowing to reach rotational temperatures ranging from 30 to 350 K. We will present our results on new fundamentals of
the trans form, and on the gauche form.
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