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1. Introduction

The ATLAS detector [1] is one of the two general purpose detscof the CERN Large
Hadron Collider (LHC). In this paper we present the resultghysics analyses with the recorded
integrated luminosity up to 40 pb of p-p collisions with/s = 900 GeV and,/s= 7 TeV center
of mass energy collected in 2010-2011.

2. Soft QCD: charged particle multiplicities, Underlying Event and minimum bias

So called “soft” regime of QCD refers to the case of the smmatisverse momentum transfer
between the initial and the final states, when the pertwdaCD calculations are not possible.
The soft QCD processes include single- and double-diffraas well as non-diffractive compo-
nents contributing to inelastic scattering. For studieswth processes some phenomenological
models implemented in Monte-Carlo (MC) generators are.uBatameters of such models should
be tuned to data. New tune of the PYTHIA6 event generator [RIBA1 (ATLAS Minimum
Bias Tune 1) [3] was developed for better description of thtad Term “Underlying Event” or
“UE” refers to everything that happens in hadron-hadrowraattion other than in the primary
parton-parton interaction. UE includes beam remnantstipieilparton interactions (MPI), color
recombination, all adding up to a colorless final system.

The collision data samples used in this analysis contaitab® million of selected events
with 210 million of reconstructed tracks corresponding 90 ib~! of integrated luminosity with
v/S= 7 TeV and about 360 thousand of selected events with 4.5omiéf reconstructed tracks
corresponding to fub~! of integrated luminosity with,/s = 900 GeV. The measurements are
corrected for detector effects in order to be comparabladtdn level.

The reconstructed charged particle tracks down to a trassvaomentunpr > 100 MeV in
the pseudorapidity regiom | < 2.5 are used.

The following distributions are measured:

1 dNey L1dNpy 1 1 d?Ne,
Nev dneh” Ney dn 7 Ney 27pr dndpr’

(pr) VS N (2.1)

whereNg, is the number of events with at least two charged particléhinvihe kinematic
range,Ng, is the total number of charged particles in the data samgles the number of charged
particles in a given event, ar{ght) is the mean charged partictg for events with a given number
of charged particlesg,. Similar measurements were previously performed by ATLAG%] for
events with at least one charged particle with> 500 MeV andn < 2.5. Also, same track
selection was applied for the new minimum bias tune AMBTlergs with at least 6 charged
particles were used.

The track with highespr in the event (so salled “leading” track) was used as the alagrt of
the energy flow from the hardest scattering process. Tlastilin is then used to isolate regions of
n — @ space that are sensitive to different aspects of UE. Thewshahangular difference between
charged tracks and the leading track is given by the angug@nitude|Ag| = @ — Pleading trackand
three distinct azimutal regions are defined as follap:< 60 is the “towards” region, 60< Ag
<120 is the “transverse” regions ardp > 120 is the “away” region. The measured distributions
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for UE studies are charged particle multiplicity, chargeudltisle scalampr sum, charged particle
meanpr and angular distribution. The same event, track selectiexseptpr > 500 MeV) and
correction procedure are used for both studies.

2.1 Analysisand trigger overview

For the presented measurement the ATLAS Minimum Bias Triggntillators (MBTS) were
used to select the events of interest. At least one hit orereithtwo MBTS disks situated at
2.09 <|n| < 3.84 was required. The efficiency of MBTS trigger was foumdé more than 99%.
Two MBTS time measurements were used to veto halo and beanmsgmts. A reconstructed
primary vertex was required to present in the event. Thé&srased for the primary vertex recon-
struction were selected within the same phase space aaths tised for the analysis. Events with
less than two tracks were discarded. In case of events witle than one vertex the events with
four or more tracks associated to the second vertex weretedje

2.1.1 Hadron and track level corrections

All distributions were corrected back to the hadron levelraflastic p-p collisions for re-
moving detector effects. At the event level, a correctiors wpplied to account for trigger and
vertex efficiencies; a weight given by the following expiesswas assigned to each event as
Wey (nE5) = » (1nBS) X me(lnsds) wheregig(nE5) andeux(nE5) are respecrively the trigger and vertex
efficiencies. Both efficiencies were measured on data arahpetrized as a function of selected
tracks. In this procedure, the tracks are extrapolatedemtiminal collision point (the beam spot)
when applying the impact parameter requirements.

In addition to the event level correction, a track level ection was applied to account for
tracking efficiency &«(pr,n)), the rate of secondary and fake tracks{ pr,n)) and the rate of
tracks passing track selection that originate from theoregiutside the analysis kinematic range

(fokr(pT,N)). Each track is assigned a weight given by:

Wik(1ES, Pr, 1) = Weu(B9) X ——~— x (1~ fax(pr. ) ~ foxa(Pr,n))  (22)
trk( pr, ’7)

The tracking efficiency was estimated for MC events and waarpetrized as a function gbr
andn; the main systematic uncertainty assigned to the tracKiicjesncy was due to the modeling
of the interations of the charged particles with the maltexighe detector and to the estimated
amount of material in the detector. The uncertainty on irackfficiency was estimated from data
by comparing to MC the bias on the reconstrudk&dmass and the fraction of tracks in the pixel
detector that are matched to a track in the full Inner Detecto

A final correction was applied to correct the selected trachtiplicity ngy, to the charged
particle multiplicity ng,. The correction implemented an iterative bayesian unfigldilgorithm.
According to Bayes theorem, the charged particle muliigliprobability distributionP(ng) is
given as a function of the selected track multiplicity proltigy distribution P(nsy) by:

P(Nen) = 3 Plnar)  Plcns), P(nenfngs) = ) X Pt ) x Pn) =5

N P(nSd)
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Figure 1: Charged-particle multiplicity as a function of the psewndity for events withng, > 2,

pt > 100 MeV at\/s=0.9 TeV (left) and,/s= 7 TeV (right). The dots represent the data and the curves
the predictions from different MC models. The vertical bagresent the statistical uncertainties, while the
shaded areas show statistical and systematic uncertaamtoed in quadrature. The bottom inserts show the
ratio of the MC over the data. The values of the ratio histotraefer to the bin centroids.

whereP(ns|nsa ) is the probability that an event containg, particles when it is observed with
Ne tracks. This probability can be evaluated for MC events bottile depend on the simulated
distribution (the prior). This can be overcome by an iteeatprocedure where at each iteration
MC events are reweighted according to the corrected disiilb observed in data in the previous
iteration; the procedure converges after a few iteratiofisa main systematic uncertainties that
affect this unfolding procedure were found to be due to syate uncertainty on the tracking
efficiency, and to the fact that the MC events were simulatit avdifferentpr spectrum than the
one observed from data. Both effects propagate to the ragrptobabilitiesP(ne Ny ) Which are
measured for MC. A similar approach was applied to correchém-Gaussian resolution effects in
the pr distribution.

2.2 Resaults

The charged particle multiplicity distributions defineddrl are shown for 900 GeV and 7
TeV in Fig.1, Fig. 3 and Fig. 4 and compared to various MC ptéuis.

Overall no MC model gives a “perfect” description of the dathe disagreement increases for
v/S=7 TeV in compare with one fay/s= 0.9 TeV. The AMBT1 tune which was tuned with ATLAS
data at 7 TeV shows the best agreement with the data. The AEXA&iment measures on average
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Figure 2: Charged-particle multiplicities as a function of the tregrse momentum for events witly, > 2,

pt > 100 MeV at\/s=0.9 TeV (left) and,/s= 7 TeV (right). The dots represent the data and the curves
the predictions from different MC models. The vertical bagresent the statistical uncertainties, while the
shaded areas show statistical and systematic uncertaamtoed in quadrature. The bottom inserts show the
ratio of the MC over the data. The values of the ratio histotraefer to the bin centroids.

5.635+0.002¢&at.)+0.1496yst.) charged particles withr > 100 MeV per unit of pseudo-rapidity
atn=0 at/s=7 TeV, and 3.486:0.008&at.)+0.0776ys.) at/s= 0.9 TeV.

The measured distributions for UE are charged particleipligity, charged particle scalar
sumPy, charged particle meapy. These are shown in Fig. 5, Fig. 6, Fig. 7.

These measurements show difference between MC modelsentktisured distributions. All
tunes underestimate the particle density by approximdi@t§5% in the plateau region. There is
a factor of two increase in acticity going frogfs = 0.9 TeV to/s = 7 TeV, which is roughly
consistent with the rate of increase predicted by MC modeisd to Tevatron data. In the plateau
region the measured density corresponds to approximatelya2ticles per unig at,/s=0.9 TeV
and 5 particled at/s = 7 TeV. The conclusion is similar for the particle densitial the tunes
underestimate the scalar sunin the transverse region. There is a factor two increaserafiRu
in the plateau region going frogrs = 0.9 TeV to,/s = 7 TeV. The largest disagreement between
the data and MC are observed in the transverse region.

The particle density angular correlation distributionshwiespect to the leading charged par-
ticle are shown in Fig. 8. The leading charged particle takelme atA@ = 0 has been excluded
from the distributions. The data are shown for four différkemver cut values in leading charged
particle pr. The plots are reflected aroug= 0. The distributions show a significant difference in
shape between data and MC predictions. With the increaseedéading charged particler, the
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Figure 3: Charged-particle multiplicity distributions for eventstivng, > 2, pr > 100 MeV at,/s = 0.9
TeV (left) and\/s= 7 TeV (right). The dots represent the data and the curvegréidictions from different
MC models. The vertical bars represent the statistical taicgies, while the shaded areas show statistical
and systematic uncertainties added in quadrature. Therbatiserts show the ratio of the MC over the data.
The values of the ratio histograms refer to the bin centroids

development of jet-like structure can be observed, anddhesponding sharper rise in transverse
regions compared to the MC.

3. Hard QCD

The main high transverse momentum procesg-im collisions at LHC is the production of
jets.

3.1 Jets. production and energy scale

First inclusive jet and dijet cross sections were measuyedllh AS detector asgrts =7 TeV
with 17nb~! of integrated luminosity. This measurement published Jn [6

Jets in ATLAS are identified using the infrared- and collinsafe jet clustering ant algo-
rithm [7] with resolution parametdR = 0.4 or R= 0.6. The algorithm produces geometrically
well-defined (“cone-like”) jets.

Jets are formed from energy deposition four times abovedtseitevel in the calorimeter cells,
the neighbouring cells with two times above the noise lenergy deposition are then iteratively
added, and finally the nearest neighbours around clustexdated to accumulate the shower tail.
See [8] for the details.
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Figure 4: Average transverse momentum as a function of the numberasfiel particles in the event for
events withng, > 2, pr > 100 MeV at./s = 0.9 TeV (left) and\/s = 7 TeV (right). The dots represent
the data and the curves the predictions from different MC el dl'he vertical bars represent the statistical
uncertainties, while the shaded areas show statisticatystdmatic uncertainties added in quadrature. The
bottom inserts show the ratio of the MC over the data. Theasbf the ratio histograms refer to the bin
centroids.
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Figure5: ATLAS data at 900 GeV (left) and at 7 TeV (right) corrected bt particle level, showing the
density of the charged particlesdNg,/dndg > with pr > 0.5 GeV andn| < 2.5, as a function op'Tead.
The data is compared with Pythia ATLAS MCQ09, DW and Pergtlimes, Herwig+Jimmy ATLAS MC09
tune, and Phojet predictions. The top, middle and the bottwys, respectively, show the transverse, toward
and away regions defined by the leading charged particle. efitee bars show the statistical uncertainty
while the shaded area shows the combined statistical atehsgiic uncertainty.
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Figure 6. ATLAS data at 900 GeV (left) and at 7 TeV (right) corrected &t particle level, showing
the scalar sur®r density of the charged particlesdzz prdnde > with pr > 0.5 GeV andn| <2.5,as a
function of p'Tead. The data is compared with Pythia ATLAS MC09, DW and Perggiaes, Herwig+Jimmy
ATLAS MCO09 tune, and Phojet predictions. The top, middle #imel bottom rows, respectively, show
the transverse, toward and away regions defined by the lgatliarged particle. The error bars show the
statistical uncertainty while the shaded area shows théowed statistical and systematic uncertainty.
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Figure 7: ATLAS data corrected back to the particle level, showing tlemsity of charged particles
d?Ng,/dnde with pr > 0.5 GeV andn| < 2.5 as a function of the leading charged partiete showing

the comparison between data at two center-of-mass engngibshe error bars representing the combined
statistical and systematic uncertainty. The bottom plots\sthe ratio between two center-of-mass energies
for data and MC.

The jet energy scale uncertainty (JES) is found to be the nlmmbifor that study. It was derived
from test-beam data and in-situ measurements of the siagleh sesponse, central to forward di-
jet balance and from systematic variations of MC simulatigfin the known uncertainties.

With 35 pb! of collected luminocity the overall JES uncertainty wasrfduo be 2—4% for
central jets withpr > 20GeV for R= 0.6, see [9] and Fi@?.

In Fig. 9 and 10 the inclusive single-jet differential creestions are presented as functions of
jet transverse momentum and rapidity. Dijet cross sectiwagpresented as functions of dijet mass
and rapidity. The results are compared to expectationd@s@ext-to-leading-order QCD, which
agree well with the data, providing a validation of the thyeiora new kinematic regime.

See [10] for more details on that study.

More ATLAS hard QCD results on dijet producton with a jet vdiget and multi-jet produc-
tion, dijet azimuthal decorrelations may be found in the [112], [13], [14].



QCD and quarkonia production Konstantin Toms

S 2.57 — T S i —
g I ATLAS | g % ATLAS
[ = ] 3.5 = -

% o[ p,>0.5 GeVand |n| <25, Ns=7Tev h % F p.>05 GeVandn <25 \s=7TeV ]
~ ~ E -
S [ p'Tead > 1,2, 3,5 GeV, bottom to top ] a~ 3- p'fad >1,2,3,5GeV, bottom to top 3
£ . Data 2010 1 WL F Data 2010 ]
S 50 PYTHIA ATLAS MC09 1 S5 250 PYTHIA ATLAS MC09 =
L : p 2k 3

1.50% -

2 3 E 1 2
[rad] AQ

wrt lead

1
Ag

wrt lead

Figure 8. ATLAS data at 7 TeV corrected back to particle level, showihg ¢ distribution of charged
particle densitiesd®Neng/dndAg) (left) andpr densities §2pr/dndAg) (right) for pr> 0.5 GeV andn| <

2.5 with respect to the leading charged particle rotategld@ing=0, excluding the leading charged particle
and compared to ATLAS Pythia MCO09 predictions. The distiims obtained by restricting leading charged
particle p'Tead >1.0,2.0,3.0and 5.0 GeV are overlaid. The plots were symireetby reflecting them about

@ = 0. The error bars show the statistical uncertainty whilesth@ded areas show the combined statistical
and systematic uncertainty corresponding to gachlice.

3.2 Search for New Physicsin dijet mass and angular distribution

ATLAS performed an analysis of larger dijet using mass and angular distributions (relative
to beam axis), separately or combined. Such distributioag Ipe sensitive to various Beyond the
SM models. 36 pb* of \/s=7 TeV p— p collision data have been used for this analysis. Good
overall agreement with QCD was found, and ATLAS did not fing evidence for new phenomena.

Excited quarks with masses in the interval 0.60ng < 2.64 TeV, axigluons with masses
between 0.60 and 2.10 TeV, and Randall-Meade quantum blaek Wwith 0.75 <Mp < 3.67 TeV
(assuming 6 extra dimensions) were excluded at 95% C.L.

Quark contact interaction with a scale< 9.5 TeV was excluded at 95% C.L.

See [15] for more details on that analysis.

4. Oniaand J/W results

4.1 D mesons and results on charm production

The production of thé®**, D* andDg charm mesons have been measured with the ATLAS
detector inp — p collisions at,/s=7 TeV using an integrated luminosity of 1.1 The charmed
mesons have been reconstructed in the range of transversemompygiprmr (D*)>3.5 GeV and
pseudorapidityn (D*)|<2.1. The differential cross sections as a function of varse momentum
and pseudorapidity were measured B5F" andD* production. The NLO QCD predictions were
found to be consistent with the data in the visible kinemeatigion within the large theoretical
uncertainties. Using the visible* cross sections and an extrapolation to the full kinematasph
space, the total cross sections [t meson production in charm hadronisation, the strangeness-
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Figure 9: Left: inclusive jet double-differential cross section afuaction of jet pr in different regions
of |y| for jets identified using the ank- algorithm with R = 0.6. For convenience, the cross sectioas a
multiplied by the factors indicated in the legend. The dat@mpared to NLO pQCD calculations to
which non-perturbative corrections have been applied. @rher bars indicate the statistical uncertainty
on the measurement, and the dark-shaded band indicatesdbeatic sum of the experimental systematic
uncertainties, dominated by the jet energy scale unceytairhere is an additional overall uncertainty of
3.4% due to the luminosity measurement that is not shown. thi@ery uncertainty (light-shaded band)
shown is the quadratic sum of uncertainties from the chofceemormalisation and factorisation scales,
parton distribution functionsgs(Mz), and the modeling of non-perturbative effects. Right: Téugorof
the Powheg predictions showered using either Pythia or lgeiamthe NLO predictions corrected for non-
perturbative effects is shown. The ratio shows only thessiedl uncertainty on the Powheg prediction,
and can be compared to the corresponding data ratio. THesystmatic uncertainties on the theory and
measurement are indicated. The NLO pQCD prediction and ¢tnehPg ME calculations use the MSTW
2008 PDF set. Statistically insignificant data points ajégquT are omitted in the ratio.

suppression factor in charm fragmentation, the fractioR ofesons produced in a vector state, and
the total cross section of charm production at LHC were dated.

In the Fig. 11 the invariant mass distributions B*, D* andDZ with various final states are
shown.

The production of th&®**, D* and Dgt charmed mesons has been measured in the kinematic
regionpr(D*) > 3.5 GeV andn (D*)| < 2.1 with the ATLAS detector in pp collisions &f(s) = 7
TeV. The measured visible cross sections are

0V1$(D**) = 285+16(stat.J 35(syst. }-31(lum.x-4(br.) ub,
0V1$(DF) = 238+13(stat.y 33(syst. }-26(lum.)-10(br.) ub,
0V$(DZ) = 168+34(stat.y 3L(syst. }-18(lum.)}-10(br.) ub,
where the last two uncertainties are due to those on the asitjnmeasurement and the
charmed meson decay branching fractions.
The total cross section of charm production was found to be:

oi%=7.13+0.28(stat.J ao(syst.}-0.78(lum.) 38%(extr.) mb,
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Figure 10: Left: Dijet double-differential cross section as a funatiaf dijet mass, binned in the maximum
rapidity of the two leading jetyy|max. The results are shown for jets identified using the knélgorithm
with R = 0.6. For convenience, the cross sections are migitifiily the factors indicated in the legend. The
data are compared to NLO pQCD calculations to which nondplestive corrections have been applied. The
error bars indicate the statistical uncertainty on the mesment, and the dark-shaded band indicates the
guadratic sum of the experimental systematic uncertagintieminated by the jet energy scale uncertainty.
There is an additional overall uncertainty of 3.4% due tolthminosity measurement that is not shown.
The theory uncertainty (light-shaded band) shown is thedater sum of uncertainties from the parton
distribution functionsgas(Mz), and the modeling of non-perturbative effects, as desdrib¢he text. The
uncertainties from the renormalization and factorizasgales are not included in the theory uncertainty.
Right: Dijet double-differential cross section as a fuantdf dijet mass, binned in the maximum rapidity
of the two leading jetdy|max. The results are shown for jets identified using the antigo@éthm with R =
0.6. The data are shown normalized to the NLO pQCD predictsimg the MSTW 2008 PDF set, corrected
for non-perturbative effects. The predictions from Powhedvonte Carlo with a NLO matrix element
interfaced to a matched parton shower, hadronisation, addrlying event modeled by Pythia or Herwig,
are also shown normalized to the NLO pQCD prediction. Ongygtatistical uncertainty is shown for the
Powheg prediction.
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Figure 11: Left: The M(Krm) distribution for theD** candidates (points). The dashed histogram shows
the distribution for wrong-charge combinations. Centene W (K 7trr) distribution for theD* candidates
(points). The solid curve represents a fit to the sum of a nemtlifaussian function and an exponential
background function. Right: Th (KK 1) distribution for theDZ candidates (points).

where uncertainties of the fragmentation fractions wectugted into the extrapolation uncertain-
ties. The uncertainties in the charmed meson decay branéfaictions, which are common for the
measured cross sections and fragmentation fractions, tcffeot the calculation of the total cross
section of charm production.

See [16] for more details on that analysis.

42 J/Wresults

Well studied narrow di-muon resonances lik&¥, W(2S) and Y family are the “standard
candles” for detector performance, commissioning and famyrphysical analyses especiallyBn
physics. Di-muon spectra seen by ATLAS detector with 41'plf integrated luminosity of /=7
TeV p— p collisions are shown in Fig. 12 fa/W andW¥(2S) (left) andY (right) mass regions.

The production of heavy quarkonium at hadron colliders jles particular challenges and
opportunity for insight into the theory of QCD as its meclsamé of production operate at the
boundary of the perturbative and non-perturbative reginidsspite being among the most stud-
ied of the bound-quark systems, there is still no clear wstdading of the mechanisms in the
production of quarkonium states like tdg¢W that can consistently explain both the production
cross-section and spin-alignment measuremengs én, heavy-ion and hadron-hadron collisions
(see review articles [17] and references therein).

The inclusivel /W production cross section and fractionJgt¥ mesons produced i-hadron
decays were measured as a function of the transverse mameami rapidity of thel /W, using
2.3 pb ! of integrated luminosity. The cross-section is measureah fa minimumpr of 1 GeV to
a maximum of 70 GeV and for rapidities withjn| < 2.4.

The total integrated cross-section for non-prordp#, multiplied by the branching fraction
into muons, has been measuredJg¥ mesons produced withim| < 2.4 andpr > 7 GeV to be:

Br(J/W — putp)a(pp— B+ X — J/WX; nyu| < 24,p7% > 7 GeV)

= 23.0£ 0.6 (stat.)+= 2.8 (syst. )+ 0.2 (spin)+ 0.8 (lumi.) nb

and forJ/¥ mesons produced with 1.5|5| <2 andpy > 1 GeV to be:

12



QCD and quarkonia production

Konstantin Toms

100

80

x10°

ATLAS Preliminary

\s=7Tev
ILdt:4lpb'1

® Data: 2010
= Fit projection

..... Fit projection of bkg.

10

x10°

FATLAS Preliminary

= -1
V8 =7Tev J"‘ dt~41.0Pb™ ... riprojcton of Backgrouns

Barrel + Barrel

Ny, = 846000 + 1000
i, = 3.095 £ 0.003 GeV

W
Gy = 65+ 1 MeV

N(Y,¢) = 16300+ 200 (stat.)

N(Y ,6) = 4800 + 200 (stat.)

Events /(0.1 GeV)

60

N(Y 5¢) = 2300 + 100 (stat.)

40

Di-muon Candidates / ( 0.017 GeV )

20

................... ey N I
o1 T I = T T T ) 11 12
2.6 2.8 3 3.2 3.4 3.6 3.8 4 4.2
m,, [GeV] Inv. M(up) [GeV]

Figure 12: On the left, thel/W — p*u~ andW(2s) — pu+u~ candidates are shown; plot shows all oppo-
sitely charged di-muon pairs passing vertexing with irmatrimasses between 2.5 and 4.2 GeV. The signal
lineshape fits are both Gaussian with a third-order polyabtoimodel the background. On the right, the
Y(1s,2s,3s) — utu~ candidates are shown; plot shows all oppositely chargeadin pairs with invariant
masses between 8 and 12 GeV, where both muons are detedbeddartel region of the ATLAS Detector.
The signal lineshape fits are Gaussian with a fourth-ordeb@éhev polynomial to model the background.
The separations of the three peaks are fixed using the PDGsiaissthe absolute position on the invariant
mass scale is allowed to float in the fit.

Br(J/W — U p)o(pp— B+ X = J/WX; 15 < [ny| < 2,p7¥ > 1 Gev)
=61+ 24 (stat.)+ 19 (syst.)+ 1 (spin)% 2 (lumi.) nb

The total cross-section for prompfW (times branching fraction into muons) has been mea-
sured forJ/W produced withinn| < 2.4 andpr > 7 GeV to be:

Br(J/W — pt p~)a(pp — promptd/WX; || < 2.4,py "

=594 1 (stat.)+ 8(syst.)£3 (spin)+ 2 (lumi.) nb

>7GeV)

and forJ/¥ mesons produced with 1.5|5| <2 andpy > 1 GeV to be:
Br(J/¥ — utu~)o(pp— promptd/WX;1.5 < |nyy| < 2, pi/w >1GeV)

= 450+ 70 (stat.)+39, (syst.) 13 (spin) & 20 (lumi.) nb.

For more details on this analysis see [18].

5. B-physics

The channeB* — J/WK= is a reference for a variety of high-precision B-physics suee-
ments. It may be used as a calibration tool for flavour taggirgeded for CP violation studies
with B mesons (see below). The mass and lifetime measuremenistalltest the performance
of the ATLAS detector (e.g. alignment, magnetic field anderiat). Using approximately 3.4
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Figure 13: Invariant mass distribution of reconstruct®d — J/WK* candidates. The points with error
bars are data. The solid line is the projection of the redulthe unbinned maximum likelihood fit to all
J/WK* candidates in the mass range 5000-5600 MeV. The dashed lihe projection for the background
component of the same fit.

pb~! of ATLAS p— p collision data with,/s = 7 TeV theB* meson were reconstructed from the
J/WK* final state. The mass distributions of the signal and backgtavere studied, the mean
mass of the peak determined and the number of signal caedigatracted. Fig. 13 shows the
invariant mass distribution f@* — J/WK= candidates. The fit to the peak yields a central value
of 5283.24+ 2.5 (stat.) MeV, which is compatible with the world averad&®79.17+ 0.29 MeV
[19]. After all cuts, the total number of observed signalrdgas 283+ 22 (stat.) over a background
of 131+ 13 (stat.) The details on the analysis procedure may be fwufad].

B3 and B mesons at ATLAS can be reconstructed from their exclusivaglenodesB3 —
J/WK*? andB? — J/Wg. The latter decay is of significant interest as it allows treasurement of
the B2 mixing phase, which is responsible for t@-violation in this channel. The SM prediction
for this CP violation phase is small, of the order 6f(10~1?), so any measured excess would
be a clear indication of Beyond the SM physics. 'Bge—> J/WK*C channel provides a valuable
testing ground for measurementsB¥— J/We due to its equivalent topology and similar helicity
structure of the final states, with the advantage of highatissics. The final state of thg —
J/WK*C, with a subsequent decay Kf° to charged mesoris and 1t allows the initialB meson
flavour to be determined in a statistical way, and theretuisedecay mode will be used to determine
the tagging performance ©P-violation studies of otheB decay channels. Early fits Bﬁ andBY

14



QCD and quarkonia production Konstantin Toms

800 AN e —

e ) B

—~ maRa : - — =
> F imi .= 5279.6+0.9,, MeV J 2 r 1
2 £ ATLAS Preliminary M = * 0 9a MV 3 2 [ ATLAS Preliminary mg_ = 5364.0 % 1.4, MeV ]
= 700E  \s=7Tev Ny = 234080, MeV = 120 a N anp s g )
o C 1 o st ] © C s=7TeV b, = 22 gar) ]
I = IL dt =40 pb o= 388+ 1.3(5\5‘) MeV 3 — C _ 1 0=266+15 MeV i
g 600; 1>0.35ps E < 100~ J—L dt=40pb >0.40 ps s ]
2 E E 2 F ]
q:) F ~ % 80; 1
> c | > L 4
w il s w L ]
E B 60— .
2 E 40~ =
E E 20+ -
o S P Levviins Lo Levininn L o I P A S W S I ST S,
5100 5200 5300 5400 5500 5200 5300 5400 5500 5600
My (MeV) My ki (MeV)

Figure 14: Invariant mass distributions of reconstructed candidatéB), §8) — J/WK% (left) andB? —
J/Weo (right). The points with error bars are data. On the left,gbkd line is the projection of the result
of the unbinned maximum likelihood fit to all candidates ie thass range from 5050 MeV to 5550 MeV.
On the right, the solid line is the projection of the resulttié unbinned maximum likelihood fit to all
J/W(utu)e(KK) candidates in the mass range from 5150 MeV to 5600 MeV. Theedhkne is the
projection for the background component of the same fit.

masses provide a good test of the performance of the ATLARiItrg system.

The Bg andB? mesons produced myrt(s)=7 TeV p — p collisions were observed by ATLAS
with 40 pb! of integrated luminosity. The total number of observed aigvents after apply-
ing all selection cuts is 2348 80 (stat.) over a background of 133060 (stat.) fong and
358+ 22 (stat) over a background of 907 (stat.) fong mesons. Fits to the reconstructed masses
yield values of 5279.6: 0.9 stat MeV and 5364.@ 1.4 (stat) MeV forBY and B2 respectively.
Within their statistical uncertainties both numbers araststent with the world average values
5279.5+ 0.3 MeV (BY) and 5366.3 0.6 MeV B2). Fig. 14 shows the invariant mass distribu-
tion for B (left) andB? (right) candidates passing all selection cuts. The detailthe analysis
procedure may be found in [21].
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