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To furtherinvestigatetheRenner-Tellereffectandexcitedstatebarriersto linearityanddissociationin thesimplestsingletcarbene,HCF,
we measuredfluorescenceexcitationspectraandlifetimesof thepurebendingtransitions2�� with � = 0-7 andthecombinationbands
1 	� 2�� with � = 1-6 and2�� 3 	� with � = 0-3 in the HCF 
�	�
�
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�
 system.The spectraweremeasuredunderjet-cooledconditions
usinga pulseddischarge source,androtationallyanalyzedto yield precisevaluesfor the bandorigins androtationalconstants.The
derived 
�	�
�
 
 stateparametersarein excellentagreementwith thepredictionsof ��������������� electronicstructuretheory. Theapproachto
linearity is evidencedin asharpincreasein the 
 rotationalconstant,aminimumin thebendingvibrationalintervals,andapronounced
fluorescencelifetime lengtheningfor levelswith � 
���! . A fit of thevibrationalintervalsfor thepurebendinglevelsyieldsa barrierto
linearityof 6300cm"#	 abovethevibrationlesslevel. Ourobservationof the �$
� = 1 level of (1,6,0)placesa lower limit on thebarrierto
dissociationof 8555cm"�	 above thevibrationlesslevel.


