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Possible poor observables at the early run (. 1 fb−1):

Emiss
T

dead cells, hot cells, cracks and mismeasurements
cosmic rays, beam halo

Particle ID

low energy electrons
b and τ tagging (?)

But it should not be so hard to...

Measure general jet features
(pT , φ, η)

Identify isolated muons (O. Kortner, arXiv:0707.0905)
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Cuts:
N(j) ≥ 4,
pT (j1) > 100 GeV,
pT (j) > 50 GeV

pT (µ) > 10 GeV

Event Simulation:

BG: AlpGen (+ MLM
matching), MadGraph +
Pythia

Signal: Isajet
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Figure: Muon multiplicity cross sections expected from the
SPS1a’ mSUGRA point, along with SM background at LHC with√

s = 10 TeV.
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Figure: SS dimuon ∆φ distribution from SPS1a’, along with SM
backgrounds at LHC with

√
s = 10 TeV.
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Figure: Reach of the
√

s = 10 TeV LHC for mSUGRA models with A0 = 0, tan β = 45
and µ > 0 via OS and SS dimuon + ≥ 4 jet events in the m0 vs. m1/2 plane, for
various integrated luminosity values.
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Figure: Reach of the
√

s = 10 TeV LHC for mSUGRA models with A0 = 0, tan β = 45
and µ > 0 in the multimuon channel with + ≥ 2 jets and optimized cuts for n(µ),
pT (jet) and N(jet) in the m0 vs. m1/2 plane.
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Dijet Channel

Cuts:

N(j) = 2, N(lep) = 0, pT (j1) + pT (j2) > 500 GeV
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Figure: ∆φ and α distributions for the mSUGRa point SPS1a’ and the SM background
(QCD dijets, Z (→ νν̄) + 2 jets and W (→ νl) + 2 jets)
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Figure: Reach of the
√

s = 10 TeV LHC for mSUGRA models with A0 = 0, tan β = 45
and µ > 0 in the dijet channel with optimized cuts for α(j1j2), ∆φ and pT (j1) + pT (j2) in
the m0 vs. m1/2 plane.
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Summary

If Emiss
T is not reliable at the first run, early SUSY searches with no Emiss

T

cuts are possible

The multimuon channel allows to probe high m0 and low m1/2

(mt̃1
. 800 GeV, mg̃ . 700 GeV, at 0.2 fb−1)

while the dijet channel probes low m0 and high m1/2 (mt̃1
. 500 GeV,

mg̃ . 900 GeV, at 0.2 fb−1)

The multimuon channel could be useful for 6R models searches

These channels may help to corroborate a Emiss
T discovery

Excesses in the multimuon or dijet channel may give hints on where to
start looking for SUSY...
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Appendix

Detector:
∆η × ∆φ = 0.05 × 0.05 and −5 < η < 5

Hadronic calorimetry: 80%/
√

E + 3% for |η| < 2.6 and 100%/
√

E + 5% for
|η| > 2.6

Electromagnetic calorimetry: 3%/
√

E + 0.5%

Cuts:
Jets: R ≡

p

∆η2 + ∆φ2 = 0.4, ET (jet) > 25 GeV, |η| ≥ 3.0

Isolated leptons: pT (l) > 5 GeV with visible activity within a cone of ∆R < 0.2 of
ΣEcells

T < 5 GeV

Muons: pT (l) > 10 GeV, |η| ≥ 2.0
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