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We have carried out ab initio multi-reference configuration interaction (MRCI) and other post-Hartree-Fock calculations of the low-
lying electronic states of several transition-metal-containing molecules. We will present examples of this work that illustrate interesting
features and/or technical difficulties. Beginning with diatomic molecules, we will discuss the electronic states of iron and vanadium
monohydride, FeH and VH. It is well known that it is very difficult to obtain the correct ordering of the

���
and �

�
states of FeH even with

very high-level calculations, so the purpose of the FeH study was to calibrate our methodology against the large body of experimental
data on that system in order to make reliable predictions about the relatively unknown spectrum of VH. Electronic properties of the
triatomic species TiC � include a nested group of low-lying triplet states (including the electronic ground state) that exhibit conical
intersections that may be accessible to the vibrational ground state. For the much larger titanium metcar, Ti � C � � , we will discuss the
problem of identifying the ground electronic state.
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