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Resonantwo-photonionization spectroscop hasbeenusedto provide thefirst rotationally resohed work involving multiply-bonded
mixedearly-late(or Brewer-Engel)transitionmetaldimers. The mixed metaldimersTiCo andZrCo areshavn to posseséX* ground
states,in agreementvith previous matrix isolation ESR studies. Two previously obsered vibronic bandsin ZrCo wererotationally
resoled, aswas one of several newly discoveredvibronic transitionsin TiCo. Groundstaterotational constantgor 48Ti59Co and
907r59Co were measuredo be Bj = 0.18615(8)cm ™" andBj = 0.11909(7)em?, giving rj = 1.8508(4)4 andri = 1.9941(6)A,

respectiely. In both moleculesthe groundstateconformsto the Hund's casebggs couplingschemewith Fermi contactinteractions
betweerthe unpairedo electronandthe °Co (I = 7/2) nucleusof by = 0.0468(7)cm ™! for *8Ti**Co andb’ = 0.0551(7)cm™* for

907r 59Co. Thesevaluesindicatethat the unpairedelectronoccupiesa o orbital having 32% and37.5% Co 4s charactein TiCo and
ZrCo, respectiely. All threeof therotationallyresohedbandsare®Il; ,» <+ X>S7 transitions.For °°Zr**Cothe0 - 0 and1 - 0 bands
wereresohedatvy = 10496.1690(44¢m ™' and10884.4266(24ym ", giving B =0.11922(8xm " andB} =0.11962(6xm ™. For

48Ti%9Co the rotationallyresohed bandhadw, = 9873.8342(19ym ! andB’ = 0.19107(6}m '. Theseresultswill bediscussedn

the context of prior work ontheseandrelatedmolecules.



