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We have been investigating the method to predict spectroscopic constants of metal-containing radicals, such as MgNC, MgCN, FeNC,
FeCN, FeC, FeN, and CoCO, etc., accurately enough for molecular spectroscopy by highly-correlated ab initio quantum chemical
calculations. In this paper, we focus on the Co containing radicals, CoH and CoCN.
The simplest Co containing molecule, CoH, has already been studied extensively.a However, not only experimentally but also theo-
retically obtained spectroscopic constants of CoH vary widely, and hence the spectroscopic constants of CoH have not conclusively
been determined yet. After examining many methods carefully, we found that the size-consistent method and the separation of nearly-
degenerate excited states are necessary to describe the electronic states of CoH. In addition, we found that the present available basis
sets are not sufficient to describe such specific electronic states of CoH accurately.
For CoCN, again a too short CN bond length, ��� (CN) = 1.1313(10) Å, has been determined for the
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.b Our predicted ��� (CN)

for the
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at the MR-SDCI+Q+Relativistic-correction level is 1.171 Å, which falls in the normal range of distance established for
many CN-containing molecules.
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