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The rotationalandproton tunnelingspectraof the vinyl-d (H � CCD) radical have beenobserved by millimeter wave spectroscopy
combinedwith a pulsedsupersonicjet technique.H � CCD wasgeneratedby the 193 nm excimer laserphotolysisof vinyl chloride-
d(H� CCDCl). Thepurerotationaltransitions(a-typetransitions),N ������� =1�	��
 0��� , 2���
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and0 � states,wereobserved in the frequency region of 52.9
 158.7GHz. The0

���
0 � and0 � � 0

�
protontunnelingtransitions

(b-typetransitions),N ������� =1����
 0��� , 1 ����
 1�	� , 2 ����
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 2�	� , wereobservedin thefrequency region of 184.7
 236.8GHz. The
observed rotationallines weresplit into fine andhyperfinecomponentsdueto the spin-rotationinteractionandthe spin- nuclearspin
interactionof theacetylenic(CD) deuteron( � -deuteron)andthemethylenic (CH� ) protons(

�
- protons).Themoleculerconstantssuch

asrotationalconstants,spin-rotationinteractionconstants,andhyperfineinterectionconstants,weredeterminedby aleastsquaresfitting
of the observed spectrum,togetherwith the protontunnelingsplitting � �!�#"%$�$�&�')( *�&)$,+�-�.,/ MHz. The barrierheightof the double
minimum potentialwasestimatedto be 1520cm� � from the observed tunnelingsplitting assuminga onedimensionalmodel. This
potentialbarrierheightis consistentwith thatof thenormalspecies(H� CCH),1580cm� � , derivedfrom thetunnelingsplitting reported
to be16271.8429(59)MHz a, if thezeropointenergy is takeninto consideration.
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