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Abstract. In this note, recent results on the search for Gauge Mediated Supersymmetry Breaking (GMSB)
and Anomaly Mediated Supersymmetry Breaking (AMSB) at the LEP and Tevatron colliders are summa-
rized. We report on D@’s search for GMSB in di-photon events with large missing transverse energy and
discuss the sensitivity of similar searches based on future Tevatron integrated luminosities.
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1 Introduction

If Supersymmetry (SUSY) would be an exact symme-
try, SUSY particles would have the same masses as their
Standard Model (SM) partners. The required breaking of
SUSY is generally assumed to occur in a hidden sector at
some very high energy, and to be mediated to the wvisible
sector at scales O(1TeV) by means of a known interac-
tion. In contrast to Super Gravity (SUGRA), where SUSY
is broken at a very high scale and is mediated by gravity,
in GMSB models, it is assumed that at scales as low as
O(10 TeV) the hidden sector is coupled to a messenger sec-
tor, which by itself is coupled to the visible sector through
standard SM gauge interactions [1].

Since those gauge interactions are flavour blind, GMSB
models do not generate unwanted Flavour Changing Neu-
tral Currents (FCNC). Another attractive feature of GMSB
models is their predictiveness having a minimal set of only
five parameters in addition to the SM ones: the SUSY
breaking scale A, the messenger mass scale M5, the
number of messenger fields Np,.ss, the ratio of the Higgs
vacuum expectation value tan 3, and the sign of the Higgs
mass term |pu|.

GMSB models have a very distinctive phenomenol-
ogy. The gravitino G is typically light (< 1keV) and is
the lightest SUSY particle (LSP). The next-to-lightest
SUSY particle (NLSP) is usually either the lightest neu-
tralino X9, decaying into ~@G, or the lightest charged slep-
ton (mostly 71), decaying into IG.

In Anomaly Mediated SUSY Breaking (AMSB) mod-
els [2], the rescaling of anomalies in the supergravity La-
grangian gives rise to soft mass parameters at the visible
scale. AMSB models are defined by only three parameters
and the sign of the Higgs mass term in addition to the
SM. The LSP can be either the %9, which is nearly mass
degenerate with the )Zli, or the 77, or the 7.

This note briefly reviews searches for both GMSB and
AMSB signatures at LEP and reports on D@’s prelimi-
nary search for GMSB in 77y events with large missing
transverse energy (F).

2 Searches for GMSB Topologies at LEP

Depending on the mass of the LSP and its own mass, the
NLSP could have any decay length relative to detector
dimensions. Thus, not only the nature of the NLSP, but
also its lifetime is crucial for the wealth of topologies which
can be generated by GMSB models.

2.1 Topologies with ¢ as NLSP

If the first generation neutralino %Y, which can be pair-
produced at LEP via é exchange, is short-lived, the event
topology will consist of two acoplanar photons and miss-
ing energy. The main SM background contribution to this
channel is neutrino production with photon radiation. Since
no anomalies in the mass distribution of the system recoil-
ing against the photons were observed at LEP, limits on
the neutralino mass mgo as function of mg were set [3]
and the GMSB interpretation of CDF’s eeyyf; event [5]
was excluded® (see Fig. 1). The LEP collaborations have
also searched for {9 production with medium lifetimes
by studying topologies with non-pointing photons, where
one of the neutralinos decays within the detector at large
distances away from the interaction point. In the case of
long-lived neutralinos, searches in the indirect production
channels via slepton-pair or chargino-pair production have
been performed indirect [6].

1~ All exclusion limits mentioned in this paper are 95% C.L.
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