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The rotationaland proton tunneling spectraof the vinyl-d (H2CCD) radical have beenobsened by millimeter wave spectroscop
combinedwith a pulsedsupersoniget technique.H,CCD was generatedy the 193 nm excimer laserphotolysisof vinyl chloride-
d(H2CCDCI). The purerotationaltransitions(a-type transitions) Nk, k. =101 —000, 202—101, 308—202, 211—110, 212—111 in theot
and0~ stateswereobsenedin the frequeng region of 52.9-158.7GHz. The0t + 0~ and0~ <« 0T protontunnelingtransitions
(b-typetransitions) Nk, k. =111 —000, 110—1o1, 211 —202, 212—201, Wereobsenedin thefrequeng region of 184.7-236.8GHz. The
obsered rotationallines were split into fine and hyperfinecomponentglueto the spin-rotationinteractionandthe spin- nuclearspin
interactionof the acetylenio(CD) deuterona-deuteron)andthe methylenic (CH) protons(3- protons).The moleculerconstantsuch
asrotationalconstantsspin-rotationinteractionconstantsandhyperfineinterectionconstantsweredeterminedy aleastsquareditting
of the obsened spectrumtogethemwith the protontunnelingsplitting AE, = 1164.861(20) MHz. The barrierheightof the double
minimum potentialwas estimatedo be 1520cm ™! from the obsered tunnelingsplitting assuminga one dimensionalmodel. This
potentialbarrierheightis consistentvith thatof the normalspecies(HCCH), 1580cm™", derivedfrom thetunnelingsplitting reported
to be16271.8429(59MHz 2, if thezeropointenegy is takeninto consideration.
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