
PRELIMINARY RESULTS

Channel Yield Resolution [MeV/c2]
X (3872)→ J/ψπ+π− 585 ± 74 2.75 ± 0.54
B+ → J/ψK + 11151 ± 115 10.50 ± 0.10
B0 → J/ψK ∗0 3308 ± 65 7.73 ± 0.15
B0 → J/ψK 0

S 1184 ± 38 8.62 ± 0.26
B0

s → J/ψφ 816 ± 30 6.96 ± 0.25
Λb → J/ψΛ 279 ± 19 9.00 ± 0.61
B+

c → J/ψπ+ 25.1 ± 6.6 13.9 ± 3.7

•X(3872):

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

M(X (3872)→ J/ψπ+π−) = 3871.96 ±0.46 (stat) ±0.10 (syst) MeV/c2.

The new world average, 3871.67± 0.17 MeV/c2, is indistinguishable
from the D0D̄0∗ threshold of 3871.79 ± 0.29 MeV/c2.

•Bottom hadrons:

The measured masses,
M(B+→ J/ψK +) = 5279.27 ±0.11 (stat) ±0.20 (syst) MeV/c2,
M(B0 → J/ψK ∗0) = 5279.54 ±0.15 (stat) ±0.16 (syst) MeV/c2,
M(B0 → J/ψK 0

S ) = 5279.61 ±0.29 (stat) ±0.20 (syst) MeV/c2,
M(B0

s → J/ψφ) = 5366.60 ±0.28 (stat) ±0.21 (syst) MeV/c2,
M(Λb → J/ψΛ) = 5619.49 ±0.70 (stat) ±0.19 (syst) MeV/c2,
M(B+

c → J/ψπ+) = 6268.0 ±4.0 (stat) ±0.6 (syst) MeV/c2,

are competitive and in agreement with the world averages. In
many cases they represent significant improvements.

•Prospects: The large data sample to be collected in 2011–2012
will allow more precise mass measurements as well as the study
of other states such as Ξ−b , Ξ0

b and Ωb.

References: LHCb-CONF-2011-027
LHCb-CONF-2011-030

THE LHCb DETECTOR

The LHCb detector at LHC is built as a single-arm forward spec-
trometer stretched along the beam line with a 15-300 mrad coverage
(1.9 < η < 4.9). Since it is dedicated to b physics, its geometry is
driven by the fact that b hadron pairs produced in protons collisions
(and thus particles they decay into) are emitted at small angles with
respect to the beam axis.

X (3872) AND BOTTOM HADRONS

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

•Bottom hadron masses can be confronted to the theoretical pre-
dictions of QCD. The recent observation of heavy beauty baryons
at Fermilab triggered significant developments within the theory
community.

DATA SAMPLE AND CALIBRATION

These analyses use events passing single-muon or di-muon trig-
gers in 35 pb−1 of pp collisions at

√
s = 7 TeV data collected in 2010.

X (3872) and b-hadron signals are fully reconstructed in final states
containing a J/ψ→ µ+µ− decay.

The momentum scale is calibrated using a large statistics sample
of J/ψ→ µ+µ− from which a global factor is obtained that is applied
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 for
the X (3872) analysis.

The measured J/ψ mass after alignment and calibration has been
checked to be stable over the whole data-taking period:
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SYSTEMATICS

Source of uncertainty Value [MeV/c2]
Mass fitting: Signal model 0.00 − 0.32

Background model 0.01 − 0.07

Momentum calibration: Average scale 0.05 − 0.23
η dependence of scale 0.00 − 0.44

Detector description: Energy loss correction 0.00 − 0.11

Detector alignment: Tracking stations 0.05
Vertex detector 0.01 − 0.06
Opening angle bias 0.00 − 0.16

Quadratic sum: 0.10 − 0.61

Relevant characteristics:

•95% muon identification efficiency
•∆p/p < 0.35 − 0.55%
•30−50 fs proper time resolution
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