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Electronic structure of NaHe including spin-orbit coupling and dipole
moments

Adrien Wallet', Sylvie Magnier1

"Laboratoire de Physique des Lasers, Atomes et Molécules - Université des Sciences et
Technologies - Lille 1 ,France,adrien.wallet@ed.univ-lille1.fr, sylvie.magnier@univ-lille1.fr

Alkali metals constitute an optical opacity source to condense out dust grains in cool
substellar atmospheres. Their resonance lines can form in deep regions in atmospheres of
methane brown dwarfs leading then to a pseudo-continuum that shapes the emitted spectrum
from the UV to the Near-Infrared spectral range'. A description of the alkali-helium
interactions is needed to describe the far wings of alkali resonance lines in the presence of
high densities of Helium perturber involved in model atmospheres and spectra predictions®?.
In this case, the accuracy of calculated spectral line profiles is strongly dependent of the
quality of molecular potential energy curves and dipole moments.

With recent experiments on the spectroscopy of alkali dimers through Helium nanodroplets*>,
accurate calculations on the electronic structure of the alkali-Helium molecules are now
required including spin-orbit coupling and a determination of transition dipole moments. In
the past, few theoretical investigations have been achieved on these molecules®® for the
lowest excited states while they remain practically unknown experimentally’. Large
discrepancies have been observed between calculations leading to the necessity to provide
new theoretical data on these molecules. So, in the framework of a model potential type
method, we have determined potential energy curves and dipole moments for 34 A" states
dissociating adiabatically up to Na(7s)+He (i.e. 15 asymptotes) in a range of 02-50a.
A synthesis of the main results will be presented and discussed.
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