8.2

11

Simplified models

The precision on the expected signal yield depends on the knowledge of the collected luminosity as well as on the signal efficiency, box by box. The error on the signal efficiency is related
to the trigger efficiency (determined from data), the reconstruction efficiency for hadronic taus,
and the tau energy scale. The knowledge of the signal distribution across the R2 vs. MR plane
depends on several effects which are related to the event kinematics: the jet energy scale (JES)
correction, the knowledge of the parton density functions, and the simulation of the muon and
electron reconstruction efficiencies (measured from a sample of Z ! `` and a tag & probe technique). The list of the systematic effects associated with the signal is given in Tab. 3. The entries
labeled as shape systematics correspond to the uncorrelated systematic effect. The size of the
effect depends on the bin in the R2 vs. MR plane as well as on the model. All the other errors
are correlated across the R2 vs. MR plane. The entries labeled as point-by-point also depend
on the model under consideration, while the others (e.g. the luminosity error) are constant.
Correlation across different boxes is taken into account since the limit-setting procedure runs
simultaneously over the four boxes.
Table 3: Summary of the systematic uncertainties on the signal yield and shape.
yield systematics

L
2.5%
trigger efficiency R2 -MR
2%
trigger efficiency lepton
3% (lepton, dilepton boxes)
tau efficiency
6%
tau energy scale
3%
shape systematics
PDF
point-by-point (up to 30%)
JES
point-by-point (up to 1%)
lepton-id (tag-and-probe)
1% (per lepton)

8.2

Simplified models

We study the analysis sensitivity to a SUSY signal considering the SMSs T5taunu and T3tauh.
We show the excluded cross section at 95% CL as a function of the mass of the produced particle
and the LSP mass in Fig. 5, as well as the exclusion curve corresponding to the NLO+NLL SUSY
cross section [29–34].
The signal Monte Carlo uses P YTHIA to model the tau decays. In order to have a more realistic
simulation of the tau identification efficiency we apply an event-by-event correction factor,
computed as the ratio of fractions of visible energy in tau decays obtained with P YTHIA and
with TAUOLA and it is calculated in different bins of the ratio of transverse momenta of the
neutrino and the corresponding tau.
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Summary

We have performed a search for squarks and gluinos in tau-enriched final states using a data
p
sample of 4.7 fb 1 integrated luminosity from pp collisions at s = 7 TeV, recorded by the
CMS detector at the LHC. The kinematic consistency of the selected events was tested against
the hypothesis of heavy particle pair production using the dimensionless razor variable R related to the missing transverse energy ETmiss , and MR , an event-by-event indicator of the heavy
particle mass scale. In a control dataset we find a simple functional form that describes the
distributions of the relevant SM backgrounds as a function of R2 and MR . This functional form

