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we cortsider the possibil i ty that the exchang*conelation vector potential of derxity
fit l tctional t lreory and. the chern Sinrons gauge potential, used to charge the statistics
of particles in two dir'ensiorx, are relared. By compari.g the correspo.cling gauge
invmiant f ield strengtlx ard their dependence on demity ancl external nragnetic f ielcl,
we fu r ,  r ro  corurec t io 'be twee ' t l rese  two po te . t ia ls ,  in  cont rmt  to  a  recent  p roposa. l .

Since t l re  seminal  papers of  I lohenberg and Kohnl  and Kohn and Sham,2 densi ty
functional theory has ernerged as a principal toor for the study of the inhomo_
geneous interacting electron ga,s.3 Among the many important generalizations of
the original work is the current-rlensity functional theory of Vignale and R.asolt.a' I 'hese 

authors show that  the exact  ground state energy.B,  densi ty  n(r ) ,  and cur_
rent densit,y j(r) of an interacting electron gas in the presence of applied electric
and magnetic f ields rnay be olrtained from the solution of an effective single-particle
problem' The inclusion of magnetic f ields leacls to the introduction of an exchange-
correlation furrctional f*.[r, jp] of density and, parantagnelic currerrt density jo(r).
l-or interacting electrons in the presence of an external scalar potential Z and vector
potential A, both tirne-indelrenclent, these effective single-particle equatrons have
the forrn
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The exchange-correlation scalar and vector potentials,

K.(r) =

A*. ( " )  =

account for the effects of exchange and correlation in these otherwise
equations. The ground state density n and pararnagnetic or canonical
sity jo for N electrons are given by
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The so-called Kohn-Sham equations (l) are to be solved self-consistently since A"6
and I/.6 are functionals of the density (6) and the paramagnetic current (7).

Since Leinaas and Myrheirn,s wilczek,6 and othersT showed that a chern-
Sirnons gauge field, introduced through a singular gauge transformation, changes
the statistics of particles confined to two space dimensions, the technique of in-
troducing this so-called statistical gauge field has been common in the analysis
of two-dimensional correlated electron systems. Statistical gauge fields have been
used in theories of high-temperature superconcluctivity for compounds with planar
structure,T'8 in the stuclies of off-cliagonal long-range order in the fractional quan-
tum Hall effecte and in the construction of low-energy effective field theories of the
quantum l la l l  e f lect .e,10

In a recent paper,l l Dharma-wardana has made the intriguing proposal that
the Chern-Simons gauge potential, appearing in the standarcl Landau-Ginzburg
effective field theory of the quanturn Hall effect, may be interpreted as an exchange-
correlation vector potential for a twotlimensional interacting electron system. If this
proposal is correct, it would provide an example of dgnamically generated,statistical
gauge fields, where interactions change the statistics of the constituent particles. For
the stucly of two-dimensional strongly correlated electron systerns, this possibil i ty
i s  ce r ta in l y  an  i n te res t i ng  one .

we have also considered this question, and have arrived at the opposite con-
clusion, for the reasons sumnrarized in this note. We do not prove that Dharrra-
Warclana's proposal is an impossibil i ty, but rather, we consider twodimensional


