MILLIMETER-WAVE SPECTROSCOPY OF METAL-CONTAINING MOLECULES: A DECADE OF BLOOD,
SWEAT AND TELESCOPES

L. M. ZIURYS, Department of Chemistry, Department of Astronomy, and Steward Observatory, University of
Arizona, Tucson, AZ, 85721.

Metal-containingmoleculesareimportantin a wide variety of areasjncluding organic synthesisgcatalysis,chemicalvapordeposition
andin biology. They alsoplay a significantrole in interstellarchemistry wherethey tracethe unusualphysical and chemicalpro-
cessesluringthelaterstagef stellarevolution. Therefore high-resolutiormeasurementsf the gas-phasspectraof metal-containing

speciesmpacton mary fields, providing structuralinformation,bondingcharacteristicendthe necessaryrest-frequenciesfor radio
astronomicabbsenations.

For over a decade the Ziurys group has beenrecording pure-rotationalspectraof transientmetal-bearingspeciesusing millime-
ter/submillimeterdirect absorptiontechniques. Thesemoleculeshave beencreatedthroughthe gas-phaseeactionof the metal va-
por, producedby a modified Broida oven, with an appropriateprecursor Metalsof particularinteresthave includedlithium, sodium,
magnesiumpotassiumgcalcium,aluminum,andthe 3d transitionmetals,combinedwith a variety of simpleligandssuchasOH, CN,
CCH, CHs, NH2, andeven carbonand nitrogenatoms. Several of the moleculesinvesticatedare commonorganic reagentsuchas
LiCH3, NaNH, and CuCN; othersare shortlived free-radicalswith high-spingroundstatese.g. MnF (=), CoCN (3®;) andNaC
(=), someof which exhibit RennerTeller splittingsor quasi-lineareffectsin vibrationally excited states.A large fraction of these
moleculesarealsoof astroplysicalinterestandhave beenstudiedin interstellar/circumstellagas. In thistalk, theinterestingchemistry
andspectroscopof thesespeciewill bediscussedin addition,implicationsof recentastronomicaldentificationswill be summarized.



