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The only potential energy functions for the �������� state of Li � published to date were conventional RKR curves based on experimental
data for the vibrational levels ��������� ,a and they do not yield realistic predictions for the very weakly bound levels ������ 
�"!$# for%'& %

Li � and ���)(�#$�*��# for + & + Li � , which were subsequently observed using photoassociation spectroscopy (PAS).b A recent analysis of
data for the � � � �� �-, � � �. and  �'/ � �-, � � �. systems of Li � was unable to incorporate these PAS data, and this was due to the lack of
a potential function form with the ability to accurately describe the behaviour of the potential for a molecule which becomes coupled to
two other distinct states near the dissociation asymptote.c The current work presents and tests an extension of the ‘Morse/Long-Range’
(MLR) potential function formd which does provide an accurate description of the � � � �� – state potential at all internuclear distances,
including the long-range region where the three-state coupling occurs. The extension is based on expressions reported by Aubert-Frécon
and co-workers,e which show that the long-range tail of this potential is one of the eigenvalues of a 3x3 Hamiltonian matrix. Accordingly,
this extension requires the diagonalization of this matrix at each internuclear distance 0 . Although this can be done analytically, we show
that the diagonalization is in fact computed more efficiently numerically, and leads to a more accurate potential energy function.
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