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rovides valuable insights info QCD dynamics, as well as endless new puzzles
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ATLAS measurements of quarkonium
production provide additional precision
data and new observables for:

= Tests of QCD calculations at the perturbative / non-perturbative boundary

= Standard candles for Heavy lons, B production, backgrounds 1o SM/BSM processes
= Test multiple parton scattering effects, parton density functions

= Search for rare decays and probes of new physics
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Quarkonium spectroscopy and feeddown LANCASTER }\
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Latest results from ATLAS

ATLAS has a long-standing and evolving programme of studies on various
aspects of quarkonium production

The most recent results from ATLAS covered in this talk:

= Measurement of the production cross-section of Y(2S) = J/P(=>p*p )it in pp collisions

= Measurement of x_, and x., production with Vs=7 TeV pp collisions at ATLAS

See other ATLAS talks at BEACH 2014 for more related ATLAS results
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Cross section views
perpendicular and parallel
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Run Number: 167680, Event Number: 41471924
Date: 2010-10-26 15:42:54 BST

Two muon tracks
spanning the

Inner Detector and the
Muon System

A photon tower in
Eclectromagnetic
Calorimeter

Invariant mass in the X,
region
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Production of Y(2S) > J/¥ ' - LANCASTER }\
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About a third of all {(2S) decays into J/Y and a pair of
charged pions

Even with J/Y - p*u- requirement,
BR still 3 times higher than for the dimuon decay of {(2S)

Improved resolution
with fit constraining dimuons to with J/{ mass and
all four tracks to a common vertex
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(or lifetime) of the J/{ vertex
to separate: fy = Fy

= = Background

- - Non Prompt Bkgd

1. Prompt<—production -- from QCD (or short-lived

sources, with lifetimes consistent with resotttion
2. Non-prompt <production -- from long-lived

sources such as bxhyadrqn decays
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2D mass vs lifetime unbinned
maximum-likelihood fit

Candidates weighted to correct
for acceptance and efficiency

Prompt and Non-prompt yields
extracted in each p;and rapidity
bin

Two projections shown for a
sample bin, with pull
distributions
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The fraction of y(2S) produced from b-hadron
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Y (2S) production cross section

Measurement with 2.1 fb'! pp data at 7 TeV

= Muon p; >4 GeV, pion candidate tracks p;> 0.5 GeV

= p,range extended to 100 GeV
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= Agreement with NRQCD, hint of overestimate at highest p; never before explored
= k,-factorisation model goes well below the data
= Colour Singlet NNLO* predictions undershoot, especially at higher scales

= Colour Evaporation Model tends to overshoot at high transverse momenta
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observed with both models at larger p; (more prevalent for NLO, without resummation)

High p; B-hadron production and/or decay modelling issues?

Had been hinted at by other measurements. Now able to probe with high precision.
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Fraction of prompt J/{ produced in x_feed-down
(right)~>

Data show that between 20-30% of
prompt J/ are produced in x. decays
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First measurement of absolute

differential cross sections for non-prompt (right)

and prompt (below) x_, and x, at LHC
Compared to predictions

NRQCD / FONLL able to describe the data, but
possible hints at high-p; excess in latter?
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Summary LANCASTER)\

With the excellent performance of the LHC and ATLAS in Run 1, and the large data samples
available as a result, we are able to make precision measurements which were not possible in
the past, at ever higher energies

Ever wider range of kinematic variables are being explored, providing new areas where the
experimental measurements confront theoretical predictions

More quarkonium-related results from ATLAS are presented here at BEACH 2014 in :
* Heavy quark spectroscopy — E.Bouhova-Thacker (Lancaster)

* Quarkonium in associated production -- M.Watson (Birmingham)

Even more results are in the pipeline, so “watch this space”...

...and thanks for your attention today!
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