
The electron correlation is important for describing chemistry. The correlation effects can be treated in an approximate 
way using the density functional theory (DFT), or time-dependent DFT. The results obtained by DFT depend on the choice 
of the functional, and often fail for the description of the systems with localized electron density: charge transfer, bond 
creation, etc.
Multiconfigurational methods, in particular, complete active space CASSCF/RASSCF followed by second order perturbation 
theory correction CASPT2/RASPT2, are known to be very accurate and reliable ab initio technique. The selection of the 
active space, where all possible excitations are treated explicitly, requires a manual set up for each calculation. Also, the 
computational costs can become prohibitively large especially when applied to large systems.

MOLCAS computational package [1] (http://www.molcas.org)
Recent improvements include:
  1. development of new computational methods (e.g. multiconfigurational method RASPT2)
  2. better handling of two-electron integrals (Resolution of Identity, Cholesky Decomposition)
  3. new embedding technique: EMBQ code (P.Sushko), AIMP basis sets (L.Seijo)
  4. adjustment to modern hardware (parallelization, efficient memory use) [2]
  5. new geometry optimization algorithms for large fragments [3]

To model CaO surface we constructed several clusters, the smallest one: Ca14O6 has been used for all calculations, including
DFT, CASSCF/CASPT2, CCSD and CCSD(T). The remaining crystal has been modelled by 3354 atomic charges. Ca atoms on
the border of the cluster have AIMP basis set. For all other atoms SVP basis set has been used. 
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