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Zirconiummethylidyne,ZrCH, canbepreparedby thereactionof methane(
���

in helium)with laser-ablatedzirconiumatoms.At least
50 vibrationalbandshave beenobserved in the ���������	�
� nm region for eachof ZrCH andZrCD usinglaser-inducedfluorescence.
Dispersedemissionspectrahaveallowedtheassignmentof numerousexcitedvibrationallevelsin theX̃ �
��� groundstate( ��� for ZrCH,�	�

for ZrCD and � for Zr ��� CH). The groundstatebondlengths,asdeterminedfrom high-resolutionspectraof ZrCH andZrCD, are
r � (Zr � C) ���	� �	�	� ����� � ��! Å andr � (C � H) �"�	� �	� �����#� ! Å. P$ valuesderivedfrom rotationalanalysesof

�	�
subbandsin theelectronic

spectrum( � of ZrCH and �	� of ZrCD) reveal a very complicatedlevel structure. Preliminaryvibrational assignmentsuggeststhe
presenceof two interactingexcitedstates,�&% and �
' , about

� � � cm( � apart. Many vibronically-inducedbandsconsequentlyappear
with unusualpropertiessuchasanomalousbranchintensitypatternsor upperlevelswith verylargeelectrostatic(Renner-Teller)splittings
betweentheir angularmomentumcomponents.
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