Considerablenterestexistsin the predictionsof
the local densityformalism(LDF) [1] on the ground
statepropertief solids,e.g. cohesiveenergies[21
X-ray form factors[3, 41 and Comptonprofiles [5].
LDF basedcalculationsare usuallybesetwith the
difficulties of solving self-consistentlyjthe associated
one-particleequationcharacterizedy a multi-center
non-sphericapotentialandhence a varietyof approxi-
mationshavebeenintroducedto reducethe complex-
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potentialandhavedemonstratedhat efficient con-

vergencewith respectto thesize of the basisset [4]
canbe obtained However,the problemof carrying

In this papet we apply our newly developed[6]

self-consistenbumericaldiscretevariationalmethod
(DVM) [7] tostudythe X-ray scatteringactorsand
directionalComptonprofile for diamond.All non-
sphericalpartsof the crystal potential are treated
exactlyusinganefficientnumericalLCAO basisset
anda numericalDiophantineintegrationscheme.
Local densityexchangend correlationare incorpo-
rateddirectlyinto the crystalpotential andfull self-
consistencyis obtainedThe resulting X-ray form
factorsarein good agreementvith experiment[X, 9]
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and with previousHartree Fock calculations[10]
While the non-SCComptonprofile is too high at low
momentaand lacks some high momentumcomponents,
thefully self-consistentesultsagreevery well with
experimentUnlike the Hartree Fockresults,the
anisotropyof the profile is foundto be in reasonable
agreementvith experiment.

For the crystal problem,the generalpotentialis
givenhby

~ coul'~J
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with the exchangeFex, and correlation Fcon, poten-
tials givenin terms of the local densityfunctions
written in termsof superpose@verage

V(r) orlinearizethelocal density

functionalsThe crystal wave functions ~/i
1(Kr) are

expandedin termsof Bloch functions b~(Kr) [which
are givenin termsof LCAO basisorbitals X~ JUnlike
previousefforts which usedsimple analyticbasis
functionsto overcomedifficulties in calculatingmany-
centerintegralsappearingin matrix element{ME)
of V(r), we areableto exploit the variationalefficiency
of accuratenumerical basisfunctionsbecauseve do
not employanyanalytic algorithmsfor calculating
ME. Thusour X~(rpare determineds numericalsolu-
tionsof the atomicpotentialequivalentof eq.(1).
Detailsof the method,andevidencefor the varia-
tional superiorityof evena minimal set (e.g.,Is, 2sand
2p) to a double-zetsSlaterbasisaregiven elsewhere
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