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We present the initial implementation of a string-based general-order coupled clus-
ter [1] method which fully accounts for relativistic effects within the four-component
framework [2]. The method opens the way for the treatment of multi-reference problems
through a state-selective expansion of the model space. Unlike the previously reported
version[3], where the evaluation of the coupled cluster vector function is carried out via
relativistic configuration interaction expansions, the current version is commutator-driven
and therefore has the correct scaling.

We demonstrate some of the capabilities of the new method in calculations of complete
potential energy curves of the HBi molecule. The inclusion of spin-orbit interaction and
higher excitations than coupled cluster double excitations, either by multi-reference model
spaces or the inclusion of full iterative triple and quadruple excitations, leads to highly
accurate results for spectral constants of HBi.

Due to the correct scaling, the new code also opens the possibility doing inner-
valence/outer-core correlation/polarization which is often be very significant if high ac-
curacy is desired. The importance of these effects on HBi are demonstrated.

Additional truncation schemes of the coupled cluster hierarchy not only based on
excitation level n but also on the flipping of the Kramers projection ∆Mk is shown along
with additional schemes exploiting the Generalized Active Space (GAS) concept to achieve
a more compact representation of the wavefunction.
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