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Many a-type(9GHz-39GHz)andb-typetransitions(80GHz)of ClOO for
���

Cl and
���

Cl isotopomersareobservedusingFouriertrans-
form microwave(FTMW) andFTMW-mmw(millimeterwave)doubleresonancespectroscopy. Therotational,centrifugal, spinrotation
coupling,andhyperfinecouplingconstantsaredeterminedby leastsquaresfits of theobservedspectra.Highly accurateab initio cal-
culationsat MRCI/aug-cc-pV5Zarealsoperformed,which reproducetheexperimentalresultswell. Othersiglereferencemethodsare
turnedout to beinappropriatefor ClOO,becauseit is indispensableto takeaccountof staticanddynamicelectroniccorrelationssimulta-
neously. The ��� structureis determinedusingtheforcefield obtainedby theab initio calculations;��� (OO)= 1.204Å, ��� (ClO) = 2.081Å,
and

�
� (ClOO)= 	
	��� ��� . Thenatureof anomalousClO bondbecomeclearby thepresentexperimentsandab initio calculations.


