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The non-relativistic electronic Schrödinger equation in a finite basis set can be solved ex-
actly using Full CI method. However, even after recent tremendous advances in extending the
applicability of approximate Full CI methods to several tens of orbitals, it seems unlikely that
one will be able to apply these methods to systems with hundreds not to mention thousands of
correlated orbitals.

Luckily, there are more cost effective ways to approach the Full CI limit by utilizing hierar-
chies of methods. One class of methods uses the locality principle and employs Full CI only in
an active region, embedded in a low level method. A prominent example of this methodology
are the multi-reference methods, which are far from being black-box methods, and are difficult
to extend beyond simple perturbative corrections outside of the active space. Another class of
methods defines a converging series of approximations to the Full CI limit, with the Coupled
Cluster theory as the most successful series, which suffers however from problems with strong
electron correlation.

The Distinguishable Cluster Doubles method[1-3] can be considered as a representative of
the second class of methods, with the corresponding converging series is yet to be found. It is
applicable to extremely strongly correlated systems like Hubbard models and breaking multiple
covalent bonds, and at the same time it is more accurate than Coupled Cluster Doubles even for
systems without strong correlation. The method has been combined with explicit correlation,[4]
linear-scaling techniques,[5] calculation of open-shell systems, excited states,[6] and periodic
systems.[7]

In this talk our work on extending the formalism to include full triples,[8] and on embedding
of Full CI in Distinguishable Cluster Doubles methods will be presented.
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