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Outline

Benchmark points for detailed analysis

eTrilepton channel studied in ATLAS & CMS with full and
fast detector simulations

MO M1/2 tanp | AO sign | o [pb]
SU2 (ATLAS) | 3550 300 10 0 +1 4.5 Focus point
SU3 (ATLAS) | 100 300 6 -300 | +1 18.6 Bulk region
LM9 (CMS) 1450 175 50 0 +1 24.6 Light neutralino
SU4 (ATLAS) | 200 160 10 -400 | +1 262 Low mass SUSY
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any decay originating from SUSY
particles that gives 3l+Njets +MET

eExclusive Searches with direct Gaugino production:
Neutralino-Chargino (golden channel)
L% — 3l + no jets + MET
SM equivalent : ZW — 31 +MET

eInclusive Search:
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Motivation

eMain channels: gluinos production

squarks/sleptons production
gauginos production
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eTotal SUSY cross sections strong function of m

m(lzo) ~ m(lli) ~0.8-m,,
eGaugino production dominant at focus point region (large m,)

Contribution of gauginos
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Trileptons from Neutralino-Chargino
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Dilepton invariant mass
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Trilepton Cross Section
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Trilepton Backgrounds y 1

Channel [Ngyents/fb 1]
2oy 3 130 NLO
(M0=1450,M1/2=175,tanp=50)
ZW—-3l+v (irred.) 1680 NLO
2Z -4l 160 NLO
Z/v*+jets—2l+jets 12-106 NLO
ttbar —2l+jets 88000 NLO
Wt+jets —2l+jets 10000 NLO
WW+jets —2l+jets 20000 LO
Susy-background 13100 NLO
W+jets —1l+jets 1.8-107 LO
QCD 2.4-1010 LO
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@ RECC 0 o 2DTC

Lepton has to be isolated from jets
Isolation by tracks: >P.< 1.5 GeV in AR<0.3
Isolation by calo (muons): >E.< 5 GeV in AR<0.3

Electron id by likelihood: E/P, H/E , E5,3/Esys, An, O,
P, of first muon P, of third muon
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Reconstrucon of JET/MET

Jet multiplicity shapes
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Invariant Mass Reconstruction g

Different possibilities:
CMS full simulation
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@ Selen Cuts A’é

Trigger selection “.V]. !: (Trileptons M0=1450,M1/2=175,tan|3=50))
dimuon stream (P.> 3 GeV): ~75% |

dielectron stream (P,> 17 GeV): ~25%
Offline Selection:
eNo central Jets with E, > 30 GeV, n< 2.4
eTwo isolated opposite signh same flavour (OSSF)

leptons in n < 2.4 with: P. of muons > 10 GeV
P, of electrons > 17 GeV

eInvariant mass of leptons below Z-Peak MIl < 75 GeV
eThird isolated lepton Pt > 10 GeV, n < 2.4
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MIl result plots for LM9 (30fb!) 4
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50-Discovery reach (30fb!) a»

' CMS fast simulation
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Inclusive Search in Trileptons

Inclusive = any decay originating from SUSY particles that
gives three leptons (+jets) in the final state
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Outlook

The 50 trilepton signal from direct neutralino
chargino production can be observed for

m, ,,<200 GeV, m;>1000 GeV in mSUGRA mass
plane

e The discovery reach is limited by isolation
efficiency of leptons and low missing ET for the
signal

e Observation of trilepton signal from gauginos
production is complimentary to gluino (squarks)
cascade decays and allows to identify region in

MSUGRA parameter space
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Cut F Table

A’e&
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CMS

channel Ney L1 HLT NoJets N’rec > 2 Nisolated = 2

M, < 75GeV
LM1 2640 1795 (68%) 1544 (89%) 864 (56%) 337 (39%) 70 (21%)
LM7 1540 1360 (88%) 1250 (92%) 738 (59%) 310 (42%) 1 (29%)
LM9 3700 3182 (86%) 2896 (91%) 1740 (60%) 851 (49%) 231 (27%)
ZW 510 39000 (79%) | 36000 (92%) 1.9 10% (53%) 4900 (26%) 173 (3.5%)
7z 4800 3860 (80%) 3530 (91.5%) | 1681 (48%) 818 (49%) 38 (4.6%)
tt 26108 2.110° (81%) | 1.810°(86%) | 1.310° (7%) 1210% (9%) | 239 (2%)
Zjets(3l) | 6.410° 5110° (80%) | 4.510° (89%) | 210° (44%) 1110% (57%) | 970 (0.9%)
Wij 3.10° 2.710° (90%) | 2.110° (78%) | 3.910% (18.5%) | 4910 (13%) 2 (1%)
WWj 6.10° 4510° (75%) | 3.810° (84%) | 1.910% (50%) 1.310% (68%) | 7 (0.05%)
SUSY 410° 3.410° (85%) | 2.510° (74%) | 1.810% (7%) 1.410% (78%) | 34 (0.24%)
Wiets(3l) | 4.87 - 10° 1.16 . 10° 9.28 . 10 1.5.10° %
QCD(@3l) | 7.37-107 7.37 . 104 2.22.10° 3.01 - 102 <49
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Bac: MET |

MET MC
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Backup: TEVATRON
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Dataset LHC [pb] Tev [pb]
Trilepton 6.3 0.56
Zjets(mll>10) | ~70000 ~6600
WZ 16.7 1.27
L6 MSSM: tanf=3, 150, M(ZO-MxH-2M(%}); no slepton mixing
2 ""F  CDF RunI Preliminary: 700-1000 pb™
§14;-\ o <BR _’&‘-0.5I'."'.lr-l""t""l""l""l""_
: S I “ngng Uncertainty e ) D@ Run Il Preliminary, 0.9-1.1 fb' -
- 120 — 95% CL Upper Limit: observed ﬁ 0_4__ ® '*,_. YT O, xal 0.
% % 95% CL Upper Limit: expected | OC C Q')f?-. ) M(T';) M(iE) 2M(ﬁ1), M{I)}Mﬁz) ]
e "~ Expected Limit + 25 m - % . tanp=3, u>0, no slepton mixing
A 3 [ Expected Limit + 1o c5>'<'h 0 3-_ %,3;".. -
TR 45+ | e\, T % — Observed Limit ]
b 0.8F | Excluded 5 = | ‘,;) .'._ ...... Expected Limit &
by LEP © 02: L8 "‘-.' _
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