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The Na cluster has proven to be interesting from the experimental and theoretical point of view, and two of its electronic states, the
and states, have been subject to several spectroscopic investigations. The state, and the ground state, are dominated by Jahn-Teller
induced rovibronic effects, while in the state an almost free pseudorotational motion takes place. Although the two former states can
be treated as ordinary asymmetric rotorsa and the latter one using a newly developed model,b it is not yet possible to fully understand
observed electronic spectra mainly because of the large fine and hyperfine splittings.
In this paper a formalism will be presented which make possible the calculation of fine and hyperfine patterns of Na in the ground
and electronic states. The approach involves treating simultaneously the pseudorational tunneling motion and the fine and hyperfine
interactions since they are of the same order of magnitude. The tunneling motion leads to splitting of the rotational levels into two
sublevels. Depending on their symmetry, fine and hyperfine interaction operators can have nonzero matrix elements between or within
the two tunneling sublevels. In the paper this will be discussed and we hope to be able to show calculated hyperfine patterns.
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