
statistical significance s, and integrated luminosity. Indeed,
from

s ¼ Nsffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
Ns þ Nb

p ; (24)

where Ns is the number of signal events in the chosen
invariant mass window:

Ns ¼ L
Z m#

m#$!m#
dmð‘þ;‘þÞ

d!s

dmð‘þ;‘þÞ
¼ L!s (25)

and Nb is the number of background events in the same
invariant mass window:

Nb ¼ L
Z m#

m#$!m#
dmð‘þ;‘þÞ

d!b

dmð‘þ;‘þÞ
¼ L!b: (26)

Using the relations of Eqs. (25) and (26) into Eq. (24) one
can easily solve for L:

L ¼ s2
"
!s þ !b

!2
s

#
: (27)

In this way we can calculate the requested luminosity
at LHC to see an excited doubly charged lepton, with a

given mass, within a statistical significance s ¼ 3 (3
sigma effect) or s ¼ 5 (5 sigma effect). For a given
mass window in going from

ffiffiffi
s

p ¼ 7 TeV to
ffiffiffi
s

p ¼
14 TeV one can approximately gain as much as an
order of magnitude in the Luminosity L. According
to the different features of the invariant mass distribu-
tion of the background and the signal, we can distin-
guish the signal shape notwithstanding the small cross
sections.
Figure 6 shows the curves of the luminosity which is

required to observe at
ffiffiffi
s

p ¼ 7 TeV (top left and bottom
left panels) an excited lepton to a 3-sigma (5-sigma) level
as function of m#, the excited lepton mass. The signal and
the background have been integrated over two different
mass windows: !m# ¼ 100 GeV (top) and !m# ¼
200 GeV (bottom). We see that the run at

ffiffiffi
s

p ¼ 7 TeV is
sensitive at the 3-sigma (5-sigma) level up to a mass
of order 600 GeV if L ¼ 10$1 fb (L ¼ 20$1 fb). We
also see (top right and bottom right panels) that the run
at

ffiffiffi
s

p ¼ 14 TeV can reach a sensitivity at a 3-sigma
(5-sigma) level up to m# ¼ 1000 GeV for L ¼ 20$1 fb
(L ¼ 60$1 fb).
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FIG. 5 (color online). The invariant mass distribution for the same-sign-dilepton system at
ffiffiffi
s

p ¼ 7 TeV (top panels) and at
ffiffiffi
s

p ¼
14 Tev (bottom panels). The standard model background is with a dark filling (green online) and the excited lepton signal is with a
light filling (orange online). The distributions in each plot are well separated, and the overlap between the signal and the background
decreases with increasing values of m#.
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