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8 Additional Information for Model Testing
Other models of new physics in the dilepton final state can be confronted in an approximate
way by simple generator-level studies that compare the expected number of events in 4.7 with
the upper limits from Section 7. The key ingredients of such studies are the kinematic require-
ments described in this note, the lepton efficiencies, and the detector responses for HT and
Emiss

T . The trigger efficiencies for events containing ee, eµ or µµ lepton pairs are 100%, 95%, and
90%. For eth and µth the efficiency is ⇠ 80% [? ]. For the hadronic trigger used for thth final
states has an efficiency of 90%.
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Figure 8: The efficiency to pass the light lepton (left) and hadronic tau (right) selection as a
function of the generator-level pT(visible tau pT).

We evaluate the light lepton, hadronic tau, Emiss
T and HT selection efficiencies using the LM6

benchmark model, but these efficiencies do not depend strongly on the choice of model. Generator-
level jets are approximated as quarks or gluons at the hard scatter level (status = 3) satisfying
pT > 30 GeV and |h| < 3. Generator-level leptons are required to satisfy pT > 10 GeV and
|h| < 2.5 and not to overlap with a generator-level jet within DR < 0.4. The generator-level
Emiss

T is the absolute value of the vector sum of the transverse momenta of invisible particles,
eg. neutrinos and LSP’s. The lepton selection efficiencies as a function of the generator-level pT
are displayed in Fig. 8. The efficiency dependence can be parameterized as a function of pT as

f (pT) = e•{erf[(pT � C)/s]}+ eC{1 � erf[(pT � C)/s]}, (3)

where ‘erf’ indicates the error function, e• gives the value of the efficiency plateau at high
momenta, C is equal to 10 GeV, eC gives the value of the efficiency at pT = C, and s describes
how fast the transition region is. The parameterization is summarized in Table 5 for electrons,
muons, and taus.

Table 5: Values of the fitted parameters (see Eq. 3) for the lepton selection efficiencies of Fig. 8.
Parameter Electrons Muons Taus
C 10 GeV 10 GeV 10 GeV
e• 0.78 0.89 0.44
eC 0.34 0.62 0.31
s 18 GeV 30 GeV 13 GeV


