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transitionof thejet-cooledHP�
� Cl andHP��� Cl radicalshavebeenstudiedathighresolution
usingthepulsedelectricdischargetechniquewith a precursormixtureof PCl� andH � . Spectrarecordedwith linewidthsof 360MHz
revealedresolvedhyperfinestructurein bothisotopomersarisingfrom theexcitedstateFermicontactinteractionof theunpairedelectron
with themagneticmomentof the � � Pnucleus,with � � � = 0.0641(10)cm� � and0.0636(31)cm� � for HP�
� Cl andHP��� Cl, respectively.
No contribution from thegroundstate,or excitedstatecontributionsfrom thehydrogenor chlorinenucleiwereresolved,confirming ��������������

predictionsthat HPCl is a ��� radicalin the
�	

state,andan  �! radicalwith a substantialcontribution from the phosphorus3 
atomicorbital in the

��
state.Thefreeatomcomparisonmethodhasbeenusedto estimatethatthesingly occupiedmolecularorbital in

theexcitedstatehas14%phosphorus3 character.


