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a-type transitions (9GHz-39GHz) and b-type transitions (80GHz) of ClOO for **Cl and *'Cl
isotopomers have been observed using Fourier transform microwave (FTMW) and FTMW- millimeter
wave ( ) double resonance spectroscopy. While only a-type transitions have been observed for
BrOO. The rotational, centrifugal, spin rotation coupling, and hyperfine coupling constants have been
determined by least squares fits of the observed spectra. The determined hyperfine coupling constants
indicates the 2A" ground electronic state, similar to related radicals, XOO, XSO and XSS. The ry structure
is determined to be ro(00) = 1.226 A, and ro(ClO) = 2.075A, 0,(CIO0) = 116.4°. We have also
performed highly accurate ab initio calculations, using CCSD(T), CASSCF and MRCI with aug-cc-pVXZ
(X=T,Q,5). However many of them turned out to be inappropriate for CIOO, because it is indispensable
to take account of static and dynamic electronic correlations simultaneously. Only MRCI with a large
basis set well reproduces the present experimental results. The r. structure is calculated using force field
obtained by the ab initio results: r((00) = 1.206 A, and r«(Cl0) = 2.081A, 0(CI00) = 115.1°. The nature
of anomalous Cl...O bond becomes clear by the present experiment, the ab initio calculations and

systematic comparisons to XOO, XSO, and XSS.
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