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Therotationalandprotontunnelingspectreaof the vinyl radicalhave beenobsered by millimeter-wave spectroscop combinedwith a
pulsedsupersoniget technique.The vinyl radicalwasgeneratedy the 193 nm excimer laserphotolysisof vinyl bromide. The pure
rotationaltransitions,Nx, k. = 1o1 — Ooo, 202 — lo1, 303 — 202, and4os — 303, Obsenedin thefrequeng region of 60 — 250 GHz,
consistedf two components)* and0~, confirmingthe protontunnelingmotionof thevinyl radical. Theobsenedrotationallineswere
splitinto fine andhyperfinecomponentsiueto the spin-rotationinteractionandthe spin-nucleaspininteractionof the acetyleniq(CH)
aswell asmethylenic (CH.) protons.The purerotationalspectrafor K, = 1 werealsoobsenedbothfor the 0™ and0~ components.
Therotatinalconstantsspin-rotationcouplingconstantsandhyperfinecouplingconstantgor eachtunnelingcomponentsbtainedwvere
consistentvith the resultsof the ESRspectroscopin the Ar matrix® andthe infrareddiodelaserspectroscoyf. The b-type Q-branch
linesfor theO* < 0~ protontunnelingtransitionwereobseredaround200GHz. The protontunnelingsplitting wasdeterminedo be
about0.54cm™ !, andthebarrierheightof the doubleminimum potentialto be about1250cm™!.
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