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The aim of this talk is to present new sparsity results about the so-called Lieb functional, which is a
key quantity in Density Functional Theory for electronic structure calculations for molecules. The Lieb
functional was actualy shown tby Lieb o be a convexification of the so-called Lévy-Lieb functional. Given
an electronic density for a system of N electrons, which may be seen as a probability density defined
on the set R3, thevalueoftheLiebfunctionalforthisdensityisdefinedasthesolutionofaquantummulti −
marginaloptimaltransportproblem,whichreadsasaminimizationproblemdefinedontothesetoftrace−classoperatorsactingonthespaceofelectronicwavefunctionsthatareantisymmetricL2functionsofR3N , withpartialtraceequaltotheprescribedelectronicdensity.Weintroducearelexationofthisquantumoptimaltransportwherethefullpartialtraceconstraintisreplacedbyafinitenumberofmomentconstraintsonthepartialtraceofthesetofoperators.Weshowthat, providedthattheelectronicdensitydecaysto0atinfinityfastenough, thereexistssparseminimizerstothemoment−
constrainedapproximationoftheLieb(MCAL)functionalthatreadasoperatorswithrankatmostequaltothenumberofmomentconstraints.WealsoproveunderappropriateassumptionsonthesetofmomentfunctionsthatthevalueoftheMCALfunctionalconvergestothevalueoftheexactLiebfunctionalasthenumberofmomentsgotoinfinity.
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1


