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O ABSTRACT -

" ThHe ‘exact S-matrix of a two-dimensional:super-

symmetric Z{N) model is proposed.’



The analitic S-matrix program has in the last cou-~
ple of years been applied with great sucess to two-dimensional
problems and there exists by now an impressive list of models,
whose exact S-matrix is Known[l}. In this paper we want to
add one more exact solution: the S-matrix of a model which we
call supersymmetfic Z(N]J modél. The reason for this name comes
from the fact that in this model there is no reflecticn, anti—
particles are bound states of (N-1) particles and its relation
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to the usual Z(N) model[ iz the same as the relation betwkgen
the supersymmetric o-model and:ithe usual d"model(33. Namely
the supersymmetric bosan fermion S-matrix is the product of
two factors, one being the S-matrix of..the usual Z(N) model,
whéreas the other one comes. from. the supersymmetrization.

The model contaiﬁs asymptotic states consisting of
a degenerate multiplet containing a fermion f, a boson b and
their antiparticles ¥ and b. Their scattering amplitudes for .

vanishing reflection are
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to write the last three amplitudes. The unitarity equations are
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-¢2 and ¢i are the rapidity variables P?=nﬂﬂﬂiﬁ¢h

Pi =msh(ing) and where we have already used crossing symmetry
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Together with the factorization equations, which
may be obtained in the usual way., they havs the ?ollowiegumiﬁi-

mal (without poles) solution
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scattering amplltude Ald) (and coneequently into the combinag:
(2]

with p =g-we introduce a pole‘aﬁ ¢ =1 = in“the Bbaé&ébngaa'
tion C(¢) +D[¢]] in analogy w1th the usuel Z{N) model

The mass'spectrym:ie.the same as in the uéue] LN
modei.'in’b&rtiﬁﬂle};ffhefeeie a”LN¥1).paftible'beehd etate'eL
the eame mass as the fundamental partlclee

One of the consequences 0? a Z(N) symmetry for par-
ticles without internal degrees of freedom is that antiparti-
cles.are beund statee of EN 1} partlcles we now shgw fﬁeﬁ our

amplltudes eupport the Fellew1ng 1dent1flcat10n
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This means that the anti?efﬁioh iéla'bduhd:éfafé-
of (N-1} bosons and the antiboson is a bound state of (N-2)
bosons and one fermion.

In terms of our S-matrix amplitudes egus. (5) mean

that, if in the N particle scattering ‘amplituds we preject (N-1)

particles onto the pole of mass m, we haveuéﬁ reproduce the

_correspondlng particle-antiparticle amplltude.-U51ng the nota-
tion ?[bl 2...b 1] to indicate that we have gone to the pole
ﬁof the.[N-l} partlcles 1n51de the: bracket to obtain an antl-_
fermion (and omitting théroﬁ£g;a; iéttér for - boéuﬁé, SlnﬁeroﬁF

.
ly the linear combination equ. (5b) is the antibosonl), we ob-

tain
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where Uy = ™ Mu" Vo o Z m Ni‘ s W T Z T Ri‘
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and the (N-1) x (N-1) matrices M, N and R are given by
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and Riﬁ} is a (N-a) x (N-1) matrix given by
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"In the equs (B)-(8) the argument of the amplitudes

with indices [(jN) is

o, = 4oy g ca {2 N2), KedesotLe oLue. o p(NR2), for Nogdg,
J iz’ ] N~2,N-4,..2,0,-2,..-{N-2) +Ffor N even
Using the identity
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one sees that no extra terms appear on the r.h.s. of equ. (Bd)

and that
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Wy TWo T e S W = C(1-¢) . {12F)

This prers ourEidenfificétioB:exhibited.iﬁ Eﬁy. [55.
This identification rgisééx£he 5éhéip;hﬂiéﬁ.ﬁ?miﬁtérﬁédiafé o
statistics for b and f as in the chiral,Erusereveugé?kmpdel
and since at the present time we are unableuto'hqndle fi;1ﬁ:‘
Qifn intermediate statistics directly, we adppt_;hé samegﬂréééi
dure as expounded in ref. 4. . |

Finally, to complete the picture one would iike to
conétructEégﬁlibfly.tﬁéwéhﬁ;} éiéeﬁ}é.ﬁézaﬁfﬁ%ohéi.ﬁWe only note
that for N =2 our amplitudes equs.(3) do nof'sﬁgébrf¥éﬁgﬁéuﬁéf
aigebra:préppégﬂ’ipf;e?} 5;”5inpe'uﬁr;a@ﬁ;itpdezﬂ[¢lgigunonf

vanishing.
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