DETERMINATION OF THE BOND LENGTHSIN MgCCH, CaCCH and SrCCH

D. FORTHOMME, D. W. TOKARYK, C. LINTON, Centre for Laser, Atomic, and Molecular Sciences and
Physics Department, 8 Bailey Dr., University of New Brunswick, P.O. Box 4400, Fredericton, NB, Canada
E3B 5A3; A .G. ADAM, Centre for Laser, Atomic, and Molecular Sciences and Chemistry Department, 30
Dineen Dr., University of New Brunswick, P.O. Box 4400, Fredericton, NB, Canada E3B 5A3.

To determine the three bond lengths in alinear four atom molecule, one requires spectral datafrom three i sotopol ogues of that molecule.
By combining information from previously published analyses with new high resolution isotopically substituted spectra, we have deter-
mined the bond lengths for MgCCH, CaCCH and SrCCH. In each case, the A%IT — X2+ spectra of the M-12C*2CH, M-12C'2CD and
M-13C3CH isotopol ogues were considered, where M refersto Mg, Caand Sr. This study is of particular interest since it shows how the
structure of thisfamily of molecules evolves as we change the alkaline earth atom attached to the CCH ligand. In MgCCH, the structure
of the CCH ligand is nearly the same as it isin acetylene, HCCH?. Surprisingly, the bonding in the ligand is quite different from that of
acetylene for the two heavier acetylide molecules, with the triple bond between the two carbon atoms experiencing the greatest change.
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