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The phenyl radical, C� H � , derived from benzeneby removal of one hydrogen,was detectedat centimeterwavelengthsin a pulsed
supersonicmolecularbeamwith a Fourier transformmicrowave spectrometer, andwassubsequentlyobserved in a low-pressuredc
glow dischargewith a free-spacemillimeter-wavespectrometer. Eachrotationaltransitionin thecentimeter-wavebandconsistsof many
linesclosely-spacedin frequency owing to thefine andhyperfineinteractionsfrom theunpairedelectronandthefive hydrogenatoms;
owing to thecollapseof this structurein themillimeter-waveband,therotationalspectrumgreatlysimplifies,allowing themostintense
transitionsin this region to be calculatedto high accuracy. In all, 14 rotationaltransitionsbetween9 and40 GHz and62 transitions
between150and350GHzhavebeenmeasuredfor thenormalisotopicspecies,andacomparablenumberhavebeenmeasuredfor fully
deuteratedC� D � . Threerotational,threecentrifugal distortionconstants,andonespin-rotationconstantreproducethespectrumof both
speciesat millimeter wavelengthsto betterthana few partsin

��� �
. Thespectroscopicconstantsarein excellentagreementwith recent

CCSD(T)/cc-pVTZcalculations,confirmingthatphenyl is a fairly rigid planarmoleculewith a small inertial defectcomparableto that
derivedfor benzene.Phenyl is anexcellentcandidatefor astronomicaldetectionbecauseit is afundamentalreactivehydrocarbonspecies
thatis calculatedto possessa dipolemomentof 0.9D.


