C3 EXCITATION PROFILESIN DIFFUSEINTERSTELLAR CLOUDS

M. ADAMK QVICS, Department of Chemistry, University of California, Berkeley, CA 94720; G. A. BLAKE,
Division of Geological and Planetary Sciences 150-21, California Institute of Technology, Pasadena, CA
91125; B. J. McCALL, Department of Chemistry, University of California, Berkeley, CA 94720 and Depart-
ment of Astronomy, University of California, Berkeley, CA 94720.

The very high-resolution(R > 80,000), very high signal-to-noise(S/N > 1000), optical (405]A) spectrumof the carbon-chain
moleculeC; is reportedfor 10 diffuse interstellarclouds, demonstratinghe possibility for detailedstudy of polyatomicmolecules
in the diffuseinterstellarmedium(ISM). Thusfar, Cs is the largestidentified molecularspeciego be obsened in absorptionin the
diffuseISM. Thefirst detectionof C3 toward threestars(Maier et al., 2001) containeda single spectrumof sufficient quality to shav
anon-thermakquilibriumrotationalexcitation profile. This datawasadequatelynodeledwith a two-temperatur¢hermaldistribution.
RotationallyresohedC3; wasthenmeasuredh oneadditionalsource andadetailedradiatve balancenodelwasusedto analyzethedata
(Rouef etal., 2002). A low resolutionsurwey (Okaetal., 2002)hasmeasuredhe columndensitiesof Cg in roughly 30 tamgets,laying
the groundwork for high resolutionobsenations. We presentrotationally resohed and very high signal-to-noisespectrataken with
the HIRES spectrometeon the 10-m Keck telescopeandwith the Hamilton echellespectrometeon the Shane3-m Lick Obsenatory
telescopeThemeasurementllow for adetailedanalysisof the Cs molecularexcitationin avarietyof diffuseinterstellarervironments.
The obsenred excitation profilesaremodeledusing 1) thermaldistributionsincorporatingeitheroneor two kinetic temperatureand?2)
a new techniquenvolving a leastsquaredit of the entirespectrunmusingthe populationin eachrotationallevel asa fit parameterWe
discusshow theseobsenationsconstrainour understandingf the variouservironmentsin thesesightlines,correlationbetweerC, and
Cs, andthe prospectgor the studyof larger polyatomicmoleculesn thediffuselSM.



