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Thenovel combinationof pulsedslit supersonicexpansionsandpulsedelectricaldischargesresultsin a remarkablyintensesourceof
jet cooledchemicalreactivespeciesin a longpathlengthgeometryidealfor nearshotnoiselimited directabsorptionspectroscopy with
high resolutiontunablelasers.This provesparticularypowerful in the nearinfrared,wherethe reducedDopplerlinewidths in theslit
jet permitsrovibrational,openshellfinestructureandsometimesevenhyperfinestructureto beresolved.Most importantly, thismethod
provides accessto spectraof transientspeciesat very low temperatures(10K), which greatly simplifies the resultingspectroscopic
assignmentandanalysis.

This talk will developthebackgroundmethodologyof theseslit dischargemethods,andthendiscussthreesamplehydrocarbonradical
systemsstudied: from 1) the relatively simplemethyl (CH� ) radical,which by virtue of sub-Dopplerlinewidths permitsboth Fermi
contactinformationon gasphasespindensitiesto beextractedfor thefirst time andelucidatestheeffectsof spinpolarizationthrough
CH molecularbonds,2) themorecomplicatedethyl (CH� CH� ) radical,whichexhibitsstronglycoupledlargeamplitudemotionbetween
waggingof the CH� radicalcenterandinternal rotationaroundthe C-C bond,to 3) the allyl (CH� CHCH� )radical,which represents
the fundamentalparadigmfor electrondelocalizationin a � system.Time permitting,recentextensionsto high frequency discharge
modulationtechniquesandapplicationsto jet cooledmolecularion spectroscopy will alsobediscussed.


