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We have studied the « — vy phase transition of cerium using the LDA+DMFT method. Using a
new implementation of multiple LMTO scheme, which allows the treatment of semi—core and
valence states on equal footing, as well as a new formulation of total energy, we have
succeeded in performing accurate total energy calculations. Unlike previous studies, we found
that the electronic total energy alone is not sufficient to explain the transition at least down
to temperature of 400 K. The inclusion of entropy is crucial to explain the « -y phase
transition. Our results are consistent with experimental data and support the
Kondo—Volume—Collapse picture, confirming the stabilization energy of the o — y as the
quasi—particle Kondo resonance develops.

(b-v) #—JFFRZLHHubbard U OFHH
The Hubbard U/ of the 3d transition metal series as well as SrVO3, YTiO3, Ce and Gd has
been estimated using a recently proposed scheme based on the random—phase approximation.
The values obtained are generally in good accord with the values often used in model
calculations but for some cases the estimated values are somewhat smaller than those used in
the literature. We have also calculated the frequency—dependent {/for some of the materials.
The strong frequency dependence of {/in some of the cases considered in this paper suggests
that the static value of {/may not be the most appropriate one to use in model calculations.
We have also made comparison with the constrained LDA method and found some
discrepancies in a number of cases. We emphasize that our scheme and the constrained LDA
method theoretically ought to give similar results and the discrepancies may be attributed to

technical difficulties in performing calculations based on currently implemented constrained



LDA schemes.
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