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‘ Theoretical scenario I

Hidden Messenger
sector sector

Observable
sector

SUSY breaking MAF A, SP, SM

Minimal GMSB
e V/F, SUSY breaking in the messenger sector

e M, Messenger mass scale

e NV, Messenger index

e tan([), Ratio of the VEV from the two Higgs doublets
e sign(u), Sign of the Higgs sector mixing parameter

e m 5, Gravitino mass

A = F/M, effective SUSY breaking scale
(determine the super-partner mass spectrum)

R-parity conservation = Stable LSP

The Gravitino (G) is the LSP for any relevant V/F,
(Implied by FCNC).
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Phenomenology

~

SP — NLSP — LSP (G)

Where the NLSP, for different sets of the parameters, is
either the ¢! or the 7

Decay of the NLSP

Y 7 NLSP - % NL{z
small T — 71, mixing large Tr — 77, mixing Dominant B
(small tan(3)) (large tan(B3)) & 79, h0 decay
— €, i co-NLSP — 7 only NLSP suppressed, 33
{ — (G { — 778 = 774G X0 — G

Average decay distance for the NLSP

L= f(m?”;v m]?fiSP)

4

e [ K detector, Instant decay of the NLSP (— A)

e [ ~ detector, Tracks with large impact parameters (IP) or kinks
(—) A& ’I’I’Lé)

e [ > detector, Heavy stable NLSP (— A)
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X% NLSP

ete™ = XIxY = GG
L < detector
2 acoplanar v +#£

Recoil mass distribution

130 <v's< 208 GeV
preliminary ALEPH DELPHI L3 OPAL
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‘ X% NLSP I

Cross section limit
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. ‘ X% NLSP I -

ete” = VG — 7GG
L < detector
Single v +F

Recoil mass distribution

130 <Vs< 208 GeV
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Cross section at 208 GeV (pb)

‘ %9 NLSP I

Cross section limit

" a)

1.2
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DELPHI
HPC+FEM C acceptance
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X% NLSP

ete”™ = W = 1GHG
L ~ detector
1 Non-pointing

DELPHI, E., = 192 — 209 GeV
Observed # events: 16
Expected # events: 15

Cross section limit

2 94
g1 DEL PHI
o 12 ee - xIxy - GYGy
1 L Vs = 192-209 GeV
08 —
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0.4 —
0.2 —
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Mean Decay Path (m)
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m ‘ T NLSP I b

ete” 7777 > 177G G
Any Tr — 71, mixing (tan(5))
20+
2 tracks with large IP or kinks
2 tracks with anomalous dFE/dx

Cross section and Exclusion plots (co-NLSP)

in the log(7) — m; plane
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‘ €, [t co-NLSP I

ete” — €+€_ S 0TGIG

(=, é

Small 7r — 77, mixing (tan(f3))

20+ 1

2 tracks with large IP or kinks
2 tracks with anomalous dF /dx

Exclusion plots in the
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‘ ? co-NLSP I
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Conclusions

No excess observed

|

Cross section and exclusion
limits have been set

X; NLSP:

O (xix1) < 0.036 pb
L < Detector & myo < 100 GeV/c?
Interpretation of the CDF event excluded

7 NLSP:
mz > 85.6 GeV/c?
¢ co-NLSP:

msz > 86.1 GeV /c?
mp > 95.2 GeV/c?
me > 66.0 GeV /c?

Further LEP GMSB results,
Stefan.Ask@cern.ch
http://lepsusy.web.cern.ch /lepsusy /Welcome.html
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