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We implemented the full coupled-cluster (FCC) expansion to develop an
adaptive FCC reduction (FCCR) approach using screenings for excitation manifolds and nonlinear CC
operations. The second order perturbative correction using the FCCR reference (FCCR(2)) along with
extrapolations efficiently provides near-exact solutions of strongly correlated electronic systems.
We further attempted to mitigate the initiator error of configuration space QMC with respect to the
system size using the ideas iIn CC and many-body perturbation theories. A powerful means from
spin-projection including the treatment of dynamic correlation and second-order optimizer is also
developed to treat transition metal complexes.
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