
VAN DER WAALS BENDING BAND OF THE ArDCN CLUSTER OBSERVED BY MILLIMETER-WAVE SPEC-
TROSCOPYCOMBINED WITH A PULSEDSUPERSONIC-JETTECHNIQUE

KEIICHI TANAKA , S. BAILLEUX, A. MIZOGUCHI, andK. HARADA, Institute for Molecular Science,
Okazaki, 444-8585, Japan.

Millimeter-wave absorptionspectroscopy combinedwith a pulsed-jetexpansiontechniquewasappliedto themeasurementof therovi-
brationaltransitionsof thevanderWaals(vdW) bendingbandsof theArDCN clusterin thefrequency region of 182-294GHz. Sixteen
andthirty-sevenrovibrationallineswereobservedfor the
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bands,respectively, split into hyperfinestructuredueto
thenitrogennucleus.A setof accuratemolecularconstants,includingthebandorigins,rotationalconstants,nuclearcouplingconstants,
andtheCoriolis interactionconstantbetweenthe

���
and � � bendingsubstates,wasdetermined.
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bandsof ArDCN, 189.017380(7)GHz and 195.550736(12)GHz, are �	��

����
 by
24.126585(9)and 13.566314(16)GHz than the correspondingvaluesof ArHCN, respectively. The abnormalisotopic effect on the
vibrationalfrequenciesis attributedto thecharacteristicpotentialenergy surfaceof ArH(D)CN, which hastwo minima,corresponding
to thelinearconfigurationanda muchshallower minimumat theT-shapedconfiguration.Therotationalandquadrupolecouplingcon-
stantsfor theexcitedstatearequitedifferentfrom thoseof thegroundstate.For example,therotationalconstants1926.8863(16)and
1967.8768(9)MHz for theexcitedthe

���
and � � statesaresignificantlylargerthanthatof theground

���
state,1574.79316(24)MHz.

It indicatestheshrinkageof thebondlengthof theclusterby about0.402- 0.440A ontheexcitationof thevdW bendingmode,together
with thechangefrom the linear form in theground(� = 0) stateto theT-shapedform in thefirst excited(� = 1) state.Thedetermined
molecularconstantswerecomparedwith thosecalculatedwith thepotentialenergy surfacecalculatedatCCSD(T)level.


