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Introduction

The LHC experiments obtained and complementary precise
measurements of production cross-sections of J/1, Y(2S), Y in the u*w
decay channel.

However, they cannot yet allow distinguishing between the several QCD
mechanisms for the formation of these « simple » mesons in hadron
collisions:
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LHCb prompt J/1 production cross-section measurements compared with:

Non Relativistic QCD Color Singlet Model

(large color octet component) (no color octet component)



Introduction

* There are still possible improvements on the
experimental side to understand better the situation:

— Measurement of the J/yp and Y polarization at production,
for which the models predict different behaviours: first
measurements by ALICE and CMS.

— These measurements need a precise knowledge of the
contribution of the decay of higher quarkonium states (.
— J/pyory, Yy [ATLAS])

— Study of production (and decay) of other quarkonium
states:

* h, M. pp (Poster by Maksym Teklishyn)

.BC



BC

Unique family of meson formed with 2 different heavy flavours: (bc).

meson

It is considered as a quarkonium state, because the study of its

production properties can give constraints for the understanding of
production mechanisms of heavy-quark states.

Study of its mass, lifetime and decay channels can be used to test

and constrain QCD calculations similar to these in the quarkonium
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B. production
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Typical production diagram (a..*)

Measured with the decay mode B_*—J/y m*,
relative to the B* production (B*—J/y K*)

_ o(BH) x BB — ) /ym")
% o(B) x B(B* — J/YK*)

:Rc/u - (O' 68 + 0. 1ostat + 0. 03syst + 0. 05lifetime)(yo
For p; <4 GeV/c and 2.5<n<4.5

The absolute BR of B_.*—J/1p &t* is not known, but
using theoretical estimates, this means

o(B.*)~a(B*)/100



B. decays

* Very little is known about them !
* PDG 2012 sections for B_.* and B°:
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BOTTOM, CHARMED MESONS
(B=C==1)

B} =cb, B =tb, similarly for B's

B: 1(JP) = o(07)
I, J, P need confirmation.

Quantum numbers shown are quark-model predicitions.

Mass m = 6.277 + 0.006 GeV (S = 1.6)
Mean life 7 = (0.453 + 0.041) x 10 2 s

B; modes are charge conjugates of the modes below.
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B. decays

* They decay through weak interaction.

* Different processes:

> cb —» W tTannihilation

> b — € transition » C — S transition
B} = J/ylty, B} — BOlty, B} - K*°K*
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annihilation modes

Spectator modes

* Proportion of the different modes is linked to the B,
lifetime (~0.4 ps): important to measure precisely its

lifetime.



New decay modes discovered
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* Theory predictions:
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New decay modes discovered

e B — (2S) *, with 1fbt of 2011 data.

— Theoretical predictions:
B(BZ ~y(2S)n™)
TN ~0.13-0.42

— Result:

LHCb preliminary
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( c IIJ( ) ) = 0.250 + 0. 0685tat + 0. 014’syst + 0. 0063

B(B{ - J/ymt)

* B — J/y K*, with 1fb™! of 2011 data.
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New decay modes discovered

« B — J/y D, with 3 fb! of 201142012 data
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* Results consistent
with dominance of
external spectator b
diagram, as expected.
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Precise B. mass measurements

* Momentum scale of the
detector is known with
precision, calibrated with J/y
run by run:
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Conclusions

* New areas of quarkonium studies are being
explored: B_* production and decay.

* B_properties knowledge improved greatly
with first LHCb data. More to come, in

particular ongoing analyses for:
— B_* = B.° n* (c quark decay — b spectator)

— Excited B_ states
— B_ precise lifetime measurement.



