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We study the effects of an externalmagneticfield on two-dimensional non-circularquantumdots
by usingthe(current)spin-density-functionaltheory. Thedot geometryis determinedby an infinite
hard-wall confiningpotential,andtheelectronicstructureis solvedwith asymmetricallyunrestricted
real-spacetechnique.Weinvestigatehow thereductionof thesymmetryfrom circularto polygonalor
rectangulargeometrychangesthebehavior of theelectronstructureasafunctionof themagneticfield
perpendicularto thedot plane.To estimatetherole of theinteractions,we comparethedevelopment
of thedifferentspinstatesto thecorrespondingnon-interactingsingle-electronspectra.
Theemphasisis laid on studying the formationof a maximum-density-droplet(MDD), i.e., a fully-
polarizedstatewith theelectronoccupancy on adjacentorbitalsthatcorrespondsto thefilling factor
����� in two-dimensional electrongas. Despitethe fact that the angularmomentum in not a good
quantumnumberin our systems, we find an MDD window at a certainrangeof the magneticfield
in bothpolygonal andrectangulargeometries.Thephaseis observable betweencuspsin thechemi-
cal potentials for a fully-polarizedstate,correspondingto Coulombblockadepeaksmeasuredin the
experiments.In the MDD regimes,the total angularmomentumgrows particularlyslowly andthe
electrondensityremainsrelatively smooth. However, thehard-wall confinementpreventstheforma-
tion of constantdensitydistributionsin theMDD phasefoundin parabolicsystems,aswell asvortices
in theelectroncurrentsat highermagneticfields.
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Figure1: Chemicalpotentialsfor thefully-polarizedstatesof arectangularquantumdotasafunction
of themagneticfield. Theelectrondensitiesshown for aneight-electrondot at � ����� T and �
	 T
correspondto MDD andbeyond-MDDregimes,respectively.


