RESOMNCE ENHANCED TWO-PHOTON IONIZATION (RE2PI)SPECTRIM OF THE 520NM SYSTEMOF RbCs

YOUNGJEEYOON, YONGHOONLEE, SUN JONGBAEK, JEONGYECHOI, andBONGSOOKIM, De-
partment of Chemistry, Korea Advanced Institute of Science and Technology, Tagjon 305-701, Korea.

The rovibrational spectrumof RbCsmoleculein the rangeof 520 nm is obsered by the resonancenhancedwo-photonionization
(RE2PI)method. A very cold pulsedmolecularbeamthat containsRbCs, Rb,, Cs;, etcis generatedy a high temperaturepulsed
nozzle. Only RbCs" ion could be detectedusing the time-of-flight (TOF) massspectrometefmassresolution~ 1300). Vibrational
bandg(v’ = 6 ~ 31) arerotationallyresohedby the highresolutiondyelaserwith anintracavity etalon(laserresolution~ 0.02 cm™1).
The excited electronicstateis assignedo the 5 'X+ statethat dissociatesnto Rb(55231/2) + Cs(7525’1/2). By the pseudopotential
calculation,the 5 'S+ statehasadiabaticpotentialcurve with a shelfasa resultof the avoided crossingwith ionic pair stateat long
internucleadistancesObseredin the Franck-Condomegion, however, the AG,, curve shows slightly positive curvaturefor v' > 20,
which mayresultfrom the avoidedcrossingwith the6 ' =+ stateat~ 6 A.

By the selectionrulesof AJ = +1 for '> — 'X transitions,only P and R lines are obsered. The rotationalconstants B,, and
thevibrationaltermvalue,T,,, aredeterminedrom the analysisof the rotationallyresohed spectra.Fromthe vibrationalenegy level
spacing AG.,,, thespectroscopiparametersor the5 ' = statearedeterminedsT, = 18560.12(8) cm™!, w, = 40.83(1) cm™!, and
wee = 0.2465(6) cm™*.

The dissociationenegy, D., is 3811.5cm™'. Measuredsotopeshifts confirm the absolutevibrational numbering. The B, and a.
obtainedfrom the B,, vs. v plot are 0.013468(8)cm™* and7.48(4) x 1075 cm™ ', respectiely. Using thesemolecularconstants,
potentialenegy curve of the5 1T+ stateis constructedy the RKR method.



