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The lightest and next-to-lightest SUSY particles:

LSP —— The Gravitino G

The Slepton ] =G
NLSP 5 )
< The Neutralino X, — G

2
(JF)
MP.-'.'r:mk

where ,/F is the SUSY breaking scale
JE : 10—10 000 TeV mg, : 0.02 eV—20 keV

The Gravitino mass: Mg

The NLSP decay length:
« Exp. —» Acoplanar lepton or Y

-5 2
LNLS P~Mysp M. =~ Exp.—» Non-pointing lepton or Y

» Exp. —» Heavy stable particle
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Analysis procedure

Different predicted GMSB event topologies

have been searched for using the 192-202 GeV
LEP data.

No signal was observed in any of the event
topologies studied.

New cross section limits have been obtained.

'

Scans of the minimal GMSB parameter space
ﬁ The SUSY breaking scale
M  The messenger mass scale
N  The number of messenger pairs
A The sparticle mass scale

The higgsino mass parameter

L
tan 3 Ratio of the expectation values of the two
Higgs doublets

yield new exclusion plots
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G LSP + | NLSP
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G LSP + | NLSP

[[»Ttl+ 71Tl Opal 192-202 GeV data:
LTQ 5 events observed
TG 5.1 events expected from bkg.

4t+20+EF

Cross section limits:
L7 «Experiment
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L7« Experiment :
Acoplanar leptons
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G LSP + ¥’ NLSP

Photon pair production:
Ly << Experiment :
= gl Acoplanar photon pairs
tem X X > YG+YG AP
Lj = Experiment :
Non-pointing single 7y

Single photon production with ultralight G

+er Xil G > Y GG L < Experiment :

>y ('::; 6 Single photons
Cascade decays to photons:
el = -+ 2y+E +leptons
ete= X, A > ... — 2y +F + leptons , jets
e'e > 5(: y R » 27+ ¢ + jets
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G LSP + X NLSP

e'e > }T[rl' )ﬁ(,'l‘ - YVYG+YG

Ly «Experiment : Acoplanar photon pairs + Missing energy

Recoil mass (or missing mass) distribution of Yy events:
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G LSP + X, NLSP

e X' > YG+YG

Acoplanar photon pairs + Missing energy
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G LSP + X, NLSP

ete > )ZT )EJ - Y G+ Y G

Ly = Experiment : Single photons which does not point
towards the interaction region.

Cross section limit versus Ly :
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G LSP + X' NLSP

c+0“|—> )H(TG - Y GG
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The cross section is only sizable for ultra-light gravitinos:

-4 -5 . ,
Mg~10-10 eV Lj «Experiment

Recoil mass dist. of single photon events:
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Cross section limit —s

Exclusion plot —»-
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mz> 1.0 10" eV
for

ms < 168 GeV

¢

Vincent Hedberg

T | I L] I 1]
a) L3
0.4 — Observed Preliminary
- Average 11G — GGy A
T i
cT— Excluded
= 0.2 at 95% C.L. Y
m
©
b..l-!
0.1+
0 | T |
0 50 100 150 zuﬁ?
fn(_; my, (GeV) Y
1 . | | |
10 30) | Nz model R
1 Preliminary 3
..5- &
10 4 -
£ :
& |
-8
£10 - |
1 Excluded 4
] at 85% C.L. 1 ]
g
10 3 —.I3
| 1 | ! ! 5
50 100 150 200
my; (GeV) n:=
X
ICHEP 2000 - Osaka 12

Photonic and gravitino searches at LEP



GMSB interpretation

GMSB: G LSP + | NLSP
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Summary

Many LEP SUSY searches with the G as the LSP

has been updated with the data collected at
Js =192-202 GeV

No signal has been observed in any of
the topologies studied.

-

New cross section limits and exclusion plots
have been produced.

The transparancies are available at
http://hedberg.home.cern.ch/hedberg/osaka.ps
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