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Ultraviolet Negative Ion PhotoelectronSpectroscopy hasbeenusedto investigatethe propertiesof the low-lying electronicstatesof
the pyrrolyl, imidazolyl, andpyrazolyl radicals. The anionsof theseradicalswereobtainedfrom a hydroxide ion deprotonationof
the respective parentazolein a flowing afterglow ion source.Subsequentcollisionsof theanionswith the0.5 Torr Helium buffer gas
cooledthemto roomtemperature.Thegroundstateof thepyrrolyl radicalhasbeenassignedas

�
A � , with anadiabaticelectronaffinity

of
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eV. Imidazolyl radical hasbeenassigneda
�
B � groundstateandan adiabaticelectronaffinity of
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eV. Pyrazolyl radical,however, hasnearlydegenerate
�
A � and

�
B � states,andvibronic mixing playsa role in the appearanceof the

spectrum;we have assignedthe groundstateas
�
A � , with an adiabaticelectronaffinity of
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eV, anda term energy for

the
�
B � stateof
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eV. Severalvibrationalbandswereobservedin eachof theradicalstates,yielding gasphasevibrational

frequencies.Additionally, usinga thermodynamiccycle involving gasphaseaciditiesandelectronaffinities, we have experimentally
determinedN-H bonddissociationenergiesfor eachparentmolecule.This work is supportedby theNationalScienceFoundationand
theAir ForceOfficeof ScientificResearch.


