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Over the last few years, the Peterson group has developed sequences of correlation consistent
basis sets for the f-block elements La-Lu and Ac-Lr [1-3]. These were mostly all-electron sets
based on either the Douglas-Kroll-Hess or eXact 2-component scalar relativistic Hamiltonians,
but additional sets based on relativistic effective core potentials were also developed for Th-U.
All of these basis sets, which included those for both valence and outer-core correlation,
exhibited systematic convergence to both the Hartree-Fock and correlation energy complete
basis set (CBS) limits, but exhibited relatively slow convergence, particularly for correlation of
the outer-core. Based on our previous experience with explicitly correlated F12 methods [4],
these should be very efficient at recovering correlation effects of electrons in the compact inner
valence orbitals, e.g., the 5f of the actinides, as well as the important outer-core electrons, e.g.,
the 5s5p5d of actinides. Initial results for geometries and relative energies will be presented at
the CCSD(T)-F12 level of theory using existing cc-pVnZ-PP basis sets for selected uranium-
containing molecules. Preliminary design of new F12 basis sets for uranium will also be
discussed.
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