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A modified definition for anyonic variables is given. They
are used to construct a representation for superspace of frac-
tional supersymmetry in two dimensions. An extension to
higher dimension is presented.

Introduction

The phenomena of fractional Hall effect [1, 2] and
anyon superconductivity [3] have increased the inter-
est in fractional symmetries. The attempts to apply
this approach o supersymmetry [4] has been ham-
pered by the lack of representations of variables which
generalize Grassmann variables. Recently such vari-
ables have been defined [5, 6]. They are called anyonic
variables.

In this work they will be slightly modified. It will be
shown that they can be used as superspace variables
for fractional supersymmetry (FSUSY) in d=2. A
nonrelativistic generalization to higher dimensions is
discussed.

1. Anyonic Variables

The variables 6,,6,,...
ables of type q if

are called anyonic vari-

Gkoj = %9;91 , (1)
qij =expligS(k —j)l,
1 if k>j,
Sk—j={—-1 if k<j, (2)
0 if k=j.

Since S(k —j)+ S(j — k) =0, this definition is con-
sistent. In the following only the case q=2n/n,
n=1,2,3,... will be considered. In the previous work
[5, 6] only the case g = n/n has been studied. The case
n =1 corresponds to community variables. It will be
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shown that n =2 anyonic variables are the known
Grassmann variables.

The conjugate variables f,, @,, ... satisfy the rela-
tion that, if 760 = exp (iq) On, then n& = exp(—iq)fn
and 60 = 06.

Differentiation and integration are defined by anal-
ogy with Grassmann variables [7]:

0/00,(6, 1) = f + exp(— iq)0,8f/36,, 3)

consequently

a(gk]pf;agj == 5kj{9k)p_ !
‘(1 —exp(2inp/n)/(1 —exp(2in/n)),

which vanishes identically for p = n. Therefore the fol-
lowing condition is imposed on g = 2n/n, n > 1 any-
onic variables:

0 =0, k=123,.... 4)

This shows that n = 2 anyonic variables are identical
to Grassmann ones and that anyonic variables gener-
alize Grassmann ones to fractional (n > 2) cases. This
generalization is not expected to be unique.

Using (4), anyonic integration is defined for n > 1 by

[0)rdo,=0Vj,k if
I(Gj}"_1d6k=5jk' (5)
This definition guarantees translation invariance. For

n = 2, Berezin formulas for Grassmann variables are
regained.

p<n-—1,

2. Fractional Supersymmetry (FSUSY)

In this work it is claimed that 2z/n anyonic vari-
ables can be used to formulate a superspace-like con-
struction for FSUSY. For n =2 ordinary SUSY is
regained. The case d = 2 will be discussed first. The
generator Q for d = 2 FSUSY satisfies [4]

Qg"=P, (6)

where P is the translation generator. The fractional
superspace representation can be given, using a 2x/n
anyonic variable 6, by

n—=2
P =C,0/0x, C,,=|:H (1 +q+q2+‘--+q‘):|,

j=0

Q=(C)""D, D=20/00+ ()" 'd/x, (7)

0932-0784 / 96 / 0400-0313 $ 06.00 © — Verlag der Zeitschrift fiir Naturforschung, D-72072 Tiibingen

@ 00

BY ND

Lizenz.

Zum 01.01.2015 ist eine Anpassung der Lizenzbedingungen (Entfall der
Creative Commons Lizenzbedingung ,Keine Bearbeitung“) beabsichtigt,
um eine Nachnutzung auch im Rahmen zukiinftiger wissenschaftlicher

Nutzungsformen zu erméglichen.

Dieses Werk wurde im Jahr 2013 vom Verlag Zeitschrift fir Naturforschung
in Zusammenarbeit mit der Max-Planck-Gesellschaft zur Forderung der
Wissenschaften e.V. digitalisiert und unter folgender Lizenz veréffentlicht:
Creative Commons Namensnennung-Keine Bearbeitung 3.0 Deutschland

fur Naturforschung in cooperation with the Max Planck Society for the

3.0 Germany License.

to allow reuse in the area of future scientific usage.

This work has been digitalized and published in 2013 by Verlag Zeitschrift

Advancement of Science under a Creative Commons Attribution-NoDerivs

On 01.01.2015 it is planned to change the License Conditions (the removal
of the Creative Commons License condition “no derivative works”). This is



314

where g = exp(2mi/n). It is straightforeward to check
(7) by taking into account both (4) and the relation

Having shown that anyonic variables can be used to
construct a superspace-like formulation for d =2
FSUSY, we will attempt a generalization to higher
dimensions. In (2 + 1) dimensions one can use two
2n/n anyonic variables 6,, 6, and define

P, =C,0/0x, P,=C,3y,
D;=0/00; + (8"~ ' 0/0x;, x;=xX%,=}y,
Q;=(C)'"D;. (8)
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It can be shown that

Generalization to d > 3 is straightforeward.

In order to get a relativistic formulation for (8) and
(9), a generalization for the Dirac equation to the
anyonic case should be found. This is a task for the
future.

and D,D,—qD,D,=0.(9
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