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Therotationalandprotontunnelingspectraof thevinyl radicalhave beenobservedby millimeter-wave spectroscopy combinedwith a
pulsedsupersonicjet technique.Thevinyl radicalwasgeneratedby the193nm excimer laserphotolysisof vinyl bromide. Thepure
rotationaltransitions,
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 , � ����� � ��� , and � ��� � � ��� , observedin thefrequency region of ! �"� �$# � GHz,

consistedof two components,0% and0 & , confirmingtheprotontunnelingmotionof thevinyl radical.Theobservedrotationallineswere
split into fine andhyperfinecomponentsdueto thespin-rotationinteractionandthespin-nuclearspininteractionof theacetylenic(CH)
aswell asmethylenic (CH

�
) protons.Thepurerotationalspectrafor ')( �*	

werealsoobservedbothfor the0% and0 & components.
Therotatinalconstants,spin-rotationcouplingconstants,andhyperfinecouplingconstantsfor eachtunnelingcomponentsobtainedwere
consistentwith theresultsof theESRspectroscopy in theAr matrixa andthe infrareddiodelaserspectroscopyb. Theb-typeQ-branch
linesfor the0%,+ 0 & protontunnelingtransitionwereobservedaround200GHz. Theprotontunnelingsplitting wasdeterminedto be
about0.54cm&



, andthebarrierheightof thedoubleminimumpotentialto beabout1250cm&
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