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), optical (4051Å) spectrumof the carbon-chain

moleculeC� is reportedfor 10 diffuse interstellarclouds,demonstratingthe possibility for detailedstudy of polyatomicmolecules
in the diffuse interstellarmedium(ISM). Thusfar, C� is the largestidentifiedmolecularspeciesto be observed in absorptionin the
diffuseISM. Thefirst detectionof C� toward threestars(Maier et al., 2001)containeda singlespectrumof sufficient quality to show
a non-thermalequilibriumrotationalexcitationprofile. This datawasadequatelymodeledwith a two-temperaturethermaldistribution.
RotationallyresolvedC� wasthenmeasuredin oneadditionalsource,andadetailedradiativebalancemodelwasusedto analyzethedata
(Roueff et al., 2002).A low resolutionsurvey (Okaet al., 2002)hasmeasuredthecolumndensitiesof C� in roughly30 targets,laying
the groundwork for high resolutionobservations. We presentrotationally resolved andvery high signal-to-noisespectrataken with
theHIRESspectrometeron the10-mKeck telescopeandwith theHamiltonechellespectrometeron theShane3-m Lick Observatory
telescope.Themeasurementsallow for adetailedanalysisof theC� molecularexcitationin avarietyof diffuseinterstellarenvironments.
Theobservedexcitationprofilesaremodeledusing1) thermaldistributionsincorporatingeitheroneor two kinetic temperaturesand2)
a new techniqueinvolving a leastsquaresfit of theentirespectrumusingthepopulationin eachrotationallevel asa fit parameter. We
discusshow theseobservationsconstrainour understandingof thevariousenvironmentsin thesesightlines,correlationbetweenC� and
C� , andtheprospectsfor thestudyof largerpolyatomicmoleculesin thediffuseISM.


