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It is shown that transmutation of statistics fails in Maxwell-Chem-Simons field theory for precisely
the same reasons it fails in Chem-Simons field theory.

The idea of fractional statistics had its origins in gen-
eral considerations of quantum mechanics in two spatial
dimensions [1]. The possibility that it could be extended
to the domain of quantum field theory has received much
consideration of late. In particular, Semenoff [2] claimed
to have achieved this goal, though this was subsequently
shown [3] to be incorrect. Recently, Matsuyama [4] has
sought to revive such claims by extending SemenoF's
construction to the full Maxwell-Chem-Simons theory.

It is not difficult to show that the results of Ref. [4] are
untenable since they are subject to the same criticism as
Ref. [2]. In particular, it can be seen that the result de-
pends crucially upon the alleged identity

V;Q(x) = —
—,'e, .V.lnx

where e; = —e; (e,&=+1)and

Q(x) =arctany/x .

The validity of (1) would allow one to write, for example,

—V; JQ(x —x')j (x')d x'

=e,"V f lnIx —x'Ij (x')d x', (2)

which is crucial to the manipulations carried out in Ref.
[4]

This issue was, however, resolved in Ref. [3] by the
demonstration in an explicit calculation for a c-number
charge density j (x) that Eq. (2) implied a contradiction.
In particular, the choice

V;jQ( x —x' )j ( x' )d x '

(e&);( I/r), r )R,

(e~), r/R +
~ P(e„),, r (R,

R

V lnx =4~5(x),
insertion of (1) requires that

V X VQ =2vr5(x ), (3)

a result which is recognized in Ref. [4]. As pointed out
there, such an equation must be interpreted as a distribu-
tion. To this end one multiplies (3) by a function f (r),2.
which is well behaved at r= ~ (e " is a possible choice)
and integrates the product of this function with Eq. (3).
This yields, upon integration by parts and use of the fact
that one can choose f (r) such that

where e& and e„are the usual unit vectors in the plane.
Evidently, the integration over the inverse tangent gives
an unusual multivalued contribution in the radial direc-
tion for r )R, thereby disproving relation (2).

It is not difficult to establish why this consistency must
occur in general. Relation (2) is easily seen to be correct
for rWO by direct differentiation, but it cannot be general-
ly true as a simple argument shows. Since

1/m' R, r &R,j( )='()

gave the results

1/r, r )R,—eiVJ. JlnIx —x'Ij (x')d x'=(e&); X '

r/R, r &R,

and

VXVj'=0,
the contradiction

2m f(0)=0 .

In other words, the functions Q which satisfy (3) in the
context distribution theory do not exist.
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One concludes that the transmutation claimed in Ref.
[4] fails in the same way as does that of Semenoff. Final-
ly, the author wishes to emphasize that the support of
transmutation attributed to him in Ref. [4] is without
basis. The publication cited [5] established the possibility
of fractional charge, but no transmutation, exotic statis-

ties, or spin and statistics connection was either suggest-
ed or claimed in that work.
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