
  1

10

10
2

10
3

10
4

Data  7 TeV
LV38 10ps

  bb sim.
–

Muon pT

E
n

tr
ie

s/
(3

 G
eV

/c
)

[GeV/c]
0 50 100 150

a)

LHCb

  1

10

10
2

10
3

10
4

Data  7 TeV
LV38 10ps

  bb sim.
–

Muon isolation

E
n
tr

ie
s/

0
.0

4

1 1.5 2 2.5

b)

LHCb

  1

10

10
2

10
3

10
4

Data  7 TeV
LV38 10ps

  bb sim.
–

LLP number of tracks

E
n

tr
ie

s

0 10 20 30

c)

LHCb

  1

10

10
2

10
3

10
4

Data  7 TeV
LV38 10ps

  bb sim.
–

LLP mass

E
n
tr

ie
s/

(3
 G

eV
/c

2
)

[GeV/c
2
]

0 50 100 150

d)

LHCb

Figure 2: Distributions for the 7 TeV dataset (black histogram) compared to simulated bb events
(blue squares with error bars), showing a) transverse momentum and b) isolation of the muon, c)
number of tracks and d) reconstructed mass of the displaced vertex. The fully simulated signal
distributions for LV38 10 ps are also shown (red dotted histograms). The distributions from
simulation are normalised to the number of data entries.

5 Determination of the signal yield164

The signal yield is determined with an extended unbinned maximum likelihood fit dis-165

tribution of the reconstructed LLP mass, with the shape of the signal component taken166

from the simulated models, plus the background component. After the MLP filter, no167

simulated background survives; therefore a data-driven method is adopted to determine168

the background template. The data candidates are separated into a signal region with169

muon isolation below 1.4 and a background region with isolation value from 1.4 to 2. The170

signal region contains more than 90% of the signal for all the models considered (see171

e.g. Fig. 2 (b)). The reconstructed mass obtained from the background candidates is172

used to constrain an empirical probability density function (PDF) consisting of the sum173

of two negative slope exponential functions, for which the slope values and amplitudes174

are free parameters in the fit. The signal PDF is taken from the histogram of the mass175

distribution obtained from simulation. The fit is performed simultaneously on events176

from the background region and from the signal region. In the latter the numbers of177

signal and background events are left free in the fit. Examples of fit results are given in178

Fig. 3, obtained from the 8 TeV dataset for two signal hypotheses, LV38 5 ps and LV98179

5


