
X ray scattering factors and anisotropies in the Compton profile of

diamnnd in very good agreement with experiment.

Considerableinterestexistsin the predictionsof and with previousHartree Fock calculations[10]
the local densityformalism(LDF) [1] on the ground While the non-SCComptonprofile is too high at low
statepropertiesof solids,e.g. cohesiveenergies[21, momentaand lacks somehigh momentumcomponents,
X-ray form factors[3, 41 andComptonprofiles [5] . thefully self-consistentresultsagreevery well with
LDF basedcalculationsare usuallybesetwith the experiment.Unlike the Hartree Fock results,the
difficulties of solvingself-consistentlytheassociated anisotropyof the profile is foundto be in reasonable
one-particleequationcharacterizedby a multi-center agreementwith experiment.
non-sphericalpotentialandhence,a varietyof approxi- For the crystalproblem,thegeneralpotential is
mationshavebeenintroducedto reducethecomplex- givenby
ity of the problem,LCAO-type calculations[4, 5] ~ ~ = ~ ~ -i-F 1r~1+F 1r~1 Il
haveovercomethe difficulty of treatingnon-muffin-tin ~ coul’~J ex~Psup~;i con~Psup~JJ

potentialsandhavedemonstratedthat efficient con- with theexchange,Fex, and correlation,Fcon, poten-
vergencewith respectto thesize of the basisset [4] tials given in termsof the local densityfunctions
canbe obtained.However,the problemof carrying written in termsof superposedaverage

V(r) or linearizethe local density
In this papet we apply our newly developed[6] functionals.The crystalwave functions~/i

1(K,r) are
self-consistentnumericaldiscretevariationalmethod expandedin termsof Bloch functions b~(K,r) [which
(DVM) [7] to studythe X-ray scatteringfactorsand are given in termsof LCAO basisorbitals x~].Unlike
directionalComptonprofile for diamond.All non- previousefforts which usedsimpleanalyticbasis
sphericalpartsof the crystalpotentialare treated functionsto overcomedifficulties in calculatingmany-
exactlyusinganefficient numericalLCAO basisset centerintegralsappearingin matrix elements(ME)
anda numericalDiophantineintegrationscheme. of V(r), we areable to exploit the variationalefficiency
Local densityexchangeandcorrelationare incorpo- of accuratenumerical basisfunctionsbecausewe do
rateddirectly into the crystalpotential andfull self- not employanyanalyticalgorithmsfor calculating
consistencyis obtained.The resulting X-ray form ME. Thusour x~(r)are determinedas numericalsolu-
factorsarein good agreementwith experiment[X, 9] tionsof the atomicpotentialequivalentof eq.(1).

Detailsof themethod,andevidencefor the varia-
* Supportedby the National ScienceFoundation(through tional superiorityof evena minimal set (e.g., ls, 2sand
GrantsDMR72-03019,DMR71-03101,andDMR74-18634). 2p) to a double-zetaSlaterbasisaregiven elsewhere
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