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Abstract

We review our variational quantum Monte Carlo approach for evaluating the key
quantities in the density functional theory of inhomogeneous many-electron systems,
and describe the underlying simulation algorithm and its parallel implementation.
We discuss the insights gained from our recent application of the method to the
study of the density functional theory of the strongly inhomogeneous electron gas.
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1 he potential r at point r is the agrange multiplier corresponding to the

ed-density constraint at that point.
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2 We found that setting equal to the number of con gurations results in a

satisfactory minimi ation of both the variance in energy and the error in electron
density.






3 hese orbitals are the lowest energy eigenfunctions of



ig. . he MC and the e change-correlation holes, rr for a
strongly inhomogeneous electron gas are shown the system . hee -
change-correlation hole is plotted for r at a density ma imum left , on the slope

middle , and at a density minimum right , with r ranging in a plane parallel to

the direction of ma imum inhomogeneity . he electron density is also shown
schematically and the position of the electron is indicated by a white bullet.
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trictly speaking, does not directly correspond to the obtained from
because of an integration by part in construction of from the gradient
e pansion of . evertheless, it gives a pointwise description of the e change-

correlation and for this reason we found it interesting to compare it with our MC
results.
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ig. . he upper graph shows heavy solid lines and
light dotted lines along a direction parallel to for two di erent strongly inhomo-
geneous systems corresponding to and . he lower panel

shows the corresponding electron densities light lines and aplacians heavy lines .
istances are given in units of the ermi wavelenght



here is of course no guarantee that the scatter mapping will be one-
to-one, since the e act  is a function of all density gradients. ne hopes, however,
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that the non-uniqueness of the mapping is energetically insigni cant.



