
CARBONCHAINS, CARBON RING-CHAINS,AND EXOTIC SILICON-CARBONRINGS

MICHAEL C. MCCARTHY, Harvard-Smithsonian Center for Astrophysics, 60 Garden Street, Cambridge,
Massachusetts, 02138 USA.

Significantadvanceshavebeenmadehereandabroadin thelaboratorydetectionof many postulatedastronomicalmoleculesduringthe
pastfiveyears.In ourlaboratoryalone,nearly100carbonchains,carbonring-chains,andexotic silicon-carbonringshavebeenidentified
for thefirst time by theapplicationof Fourier transformmicrowave spectroscopy to supersonicmolecularbeams.Almost all of these
moleculesaregoodcandidatesfor detectionin space,andabout10%of thesehave now beendetectedwith largetelescopes,including
the largestastronomicalchain,HC ��� N, andthe largestreactive ring, rhomboidalSiC� ; with powerful new radio facilities plannedor
underconstruction,it would besurprisingif many morecouldnot eventuallybefound. Our laboratorytechniqueshave now advanced
to thepoint thatany polarmoleculewhich canbedetectedin spacecanprobablybedetectedwith our presentlaboratoryspectrometer,
or with somereasonablerefinementof it.
This talk will provide a broadoverview of our recentwork, illustrating with a few specificexamplesthe power of our laboratory
techniques,andhow thesetechniquescanbe appliedto challengingproblemsin astronomicalspectroscopy. Many of the resultsare
of generalinterestto the chemicalphysicscommunity, providing new informationon the molecularstructure,chemicalbonding,and
isomericdistributionsof carbonspeciesin therich transitionregion from linearchainsto planarandcyclic rings. A summaryof recent
laserexperimentsto measuretheopticalspectraof many of ournewly foundchainsandringsby cavity ringdownabsorptionspectroscopy
andtwo-colorresonant-enhancedmultiphotonspectroscopy will alsobegiven.


