
These conclusions are quite encouraging and prompted
us to perform a preliminary study of the detector effects on
our signature.

VI. FAST SIMULATION AND
RECONSTRUCTED OBJECTS

The final step is to provide a more realistic description of
our signature at the LHC. The distributions of the main
kinematic variables given in the previous section are re-
lated to numerical CALCHEP outputs, and they do not refer
to some reconstructed objects. They are ideally detected
with an efficiency of 100%. The main difference is due
to the effects of detector, which is characterized by an
efficiency and a resolution in reconstructing kinematic
variables (E, PT). The consequence is the spreading of
related distributions.

Moreover, in the previous sections we studied the
signal and the background events as if those final state
particles were the only ones to be produced in a
proton-proton collision. For a fully realistic result, we
must consider adding the hadronic activity, which

accompanies the production of the given final state of
stable and color singlets particles. In order to achieve
such a goal, we interface the CALCHEP output, given in a
file following the Les Houches Accord Event (LHE) [47]
format, with the Pretty Good Simulator (PGS) [48].
CALCHEP provides LHE output files by its own event
generator. This file contains the particles in the final state
with their four-momentum before hadronization. This
format is readable from PYTHIA[49]. The Monte Carlo
generator used in this case is just to provide a realistic
description of the proton-proton initial interaction, a
correct treatment of the beam remnants and evolve the
final state particles in physics observables adding the
showering and hadronization. PGS simulates the effect
of a realistic detector reconstruction using a parametri-
zation of the (resolution and efficiency) response. We use
a parameterization compatible with one of the general
purpose detectors actually taking data at the LHC (CMS
or ATLAS) [50]. We started with a sample of 1000
generated events for both the signal and the background.
We consider the signal for an excited lepton of mass
m! ¼ 500 GeV and the SM diboson background, WZ

300 400 500 600 700 800 900 1000
m*(GeV)

10
-1

10
0

10
1

10
2

10
3

L
 ( 

fb
 -1

 )

300 400 500 600 700 800 900 1000
10

-1

10
0

10
1

10
2

300 400 500 600 700 800 900 1000
m* (GeV)

10
-1

10
0

10
1

10
2

10
3

L
 (f

b 
-1

 )

3σ
5σ

300 400 500 600 700 800 900 1000
m* (GeV)

10
-1

10
0

10
1

10
2

LHC - 7 TeV

LHC - 7 TeV

LHC - 14 TeV

LHC - 14 TeV

∆m* = 100 GeV

∆m* = 200 GeV ∆m* = 200 GeV

∆m* = 100 GeV

FIG. 6. The luminosity requested for observing an excited lepton with mass m! from 300 GeVup to 1 TeV. The two curves refer to a
statistical significance equal to 3! (solid line) and 5! (dashed line), and for

ffiffiffi
s

p ¼ 7 TeV (left panels) and
ffiffiffi
s

p ¼ 14 TeV (right panels).
In the top panels the signal and the background invariant mass distributions have been integrated in an invariant mass window of
!m! ¼ 100 GeV, while for the bottom panels !m! ¼ 200 GeV.
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