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Millimeter-wave absorptionspectroscopy combinedwith a pulsed-jetexpansiontechniquewas applied to the observation of the
intermolecularstretchingexcitedstate( ��� ) andinternalrotationsecondexcitedstate(

�����
) of theHe-HCNcomplex. Two supersonic

jet nozzlesand10 roundtrip multi-reflectionopticalpathwereusedfor themeasurement.Transitionsbelongingto the � � , � �	� �
��� ,�
��� � � , and
����� ��� bandswereobserved in the frequency region of 150–280GHz, where ��� refersto the intermolecular

stretchingexcitedstate,and
�����

and2 to internalrotationexcitedstates.Thesetransitionsweredefinitelyassignedusingcombination
differences. The observed transition frequenciesas well as the transition frequenciesof the internal rotation fundamentalbanda

(
����� ��� ) wereanalyzedto improve anempiricalintermolecularpotentialenergy surface.Theintermolecularstretchingfrequency

obtainedis 9.1618cm��� , while the dissociationenergy ( ��� ) is 9.4411cm��� . The averagedistance��� � from the He atom to
thecenterof massof HCN andthe root meansquareamplitudeof the intermolecularstretchingvibration is 5.572Å and2.182Å for
the � � , ! �"� state,which is far longerandlarger thanthosefor the groundstate(4.306Å and0.576Å ). The wavefunctionof the
intermolecularstretchingexcitedstatehasa nodealongtheradialcoordinateandtheprobabilitydensityextendsup to morethan12Å .
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