
X (3872) STUDIES

•The X(3872) particle is the most studied exotic “charmoniun” state.
Its nature is still uncertain: the two most popular hypotheses are a
tetraquark and a D0D̄∗0 bound state. Whether the X (3872) mass is
above or below the D0D̄0∗ threshold is still an open issue.

•Data sample and calibration: These analyses use 34.7 pb−1 of pp
collisions at

√
s = 7 TeV data collected in 2010. X (3872) → J/ψπ+π−

decays are fully reconstructed in final states containing J/ψ→ µ+µ−.
The momentum scale is calibrated using a large statistics sample of
J/ψ→ µ+µ− decays from which a global factor is obtained that is ap-
plied on all the raw measurements of the track momenta. It accounts
for a mixture of effects related to imperfections in the knowledge of
the magnetic field map and of the tracking system alignment. The
calibration is checked using the Υ(1S)→ µµ, D0 → Kπ, KS → ππ and
ψ(2S)→ J/ψππ decays. The latter also serves as a control mode.

•Mass measurement: The mass of the X (3872) meson is measured
to be

M(X (3872)→ J/ψπ+π−) = 3871.95 ±0.48 (stat) ±0.12 (syst) MeV/c2

The new world average, 3871.67 ± 0.17 MeV/c2, is indistinguishable
from the D0D̄∗0 threshold of 3871.79 ± 0.29 MeV/c2.

•Production cross-section measurement: The inclusive X (3872)
production cross-section is measured for pT ∈ [5, 20] GeV/c and
y ∈ [2.5, 4.5]. It is determined as:

σX (3872) × BR(X (3872)→ J/ψπ+π−) =
NX (3872)

εtot × Lint × BR(J/ψ→ µ+µ−)

–NX (3872)/εtot is the efficiency corrected yield, taken from a fit. The
detection efficiencies, εtot, are extracted from Monte Carlo.

–Lint = 34.7 pb−1 is the integrated luminosity.
–BR(J/ψ→ µ+µ−) = (5.93±0.06)% is the J/ψ→ µ+µ− branching ratio.
The main systematics are:

Source Systematic uncertainty (%)
X (3872) polarization 2.1
X (3872) decay width 5.0
Background model 6.4
Tracking efficiency 7.4
Trigger 2.9
Global event cuts 3
Vertex χ2 cut 3
Integrated luminosity 3.5
Total 14.3

The measured inclusive cross section is

σX (3872) × BR(X (3872)→ J/ψπ+π−) = 4.7 ± 1.1(stat) ± 0.7(syst) nb

Ref: arXiv:1112.5310

THE LHCb DETECTOR

The LHCb detector at LHC is built as a single-arm forward spectrom-
eter stretched along the beam line. Since it is dedicated to b physics,
its geometry is driven by the fact that b hadron pairs produced in pro-
tons collisions (and thus particles they decay into) are emitted at small
angles with respect to the beam axis.

SEARCH FOR X (4140) AND X (4274)

•The X(4140) particle is a narrow J/ψφ resonance, studied in B+ →

J/ψφK + decays. It has been discovered by the CDF collaboration,
which reported a 3.8 σ evidence for this particle. The Tevatron data
also suggested a second state at a mass of 4274.4±8.4±1.9 MeV/c2

with a width of 32.3±21.9±7.6 MeV/c2 in the same decay channel.
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The search is performed at LHCb using 0.37 fb−1 of pp collisions at
√

s = 7 TeV. In this sample, 382 ± 22 B+ → J/ψφK + are reconstructed
(6.2 times more than at CDF in 6 fb−1). The expected yields are
35±9±6 for the X (4140) and 53±19 for the X (4274). The signal is fit-
ted with a spin-zero relativistic Breit-Wigner shape, but two different
background parametrizations are used:

(a) A three-body background phase-space function, as used by CDF.
This fit gives 6.9±4.9 and 3.4+6.5

−3.4 signal events for the X (4140) and the
X (4274) respectively.
(b) An efficiency corrected quadratic function. This fit gives zero
signal event for both states.

Since no evidences for the X (4140) and X (4274) states are found, 90%
C.L upper limits are set on their production:

BR(B+ → X (4140)K +, X (4140)→ J/ψφ)

BR(B+ → J/ψφK +)
< 0.07

and

BR(B+ → X (4274)K +, X (4274)→ J/ψφ)

BR(B+ → J/ψφK +)
< 0.08

Ref: arXiv:1202.5087

Relevant characteristics:

•15-300 mrad coverage
•95% muon identification efficiency
•∆p/p < 0.35 − 0.55%
•30 − 50 fs proper time resolution
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