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1. Introduction

The Standard Model currently provides the simplest and mosirate description of the pro-
cesses observed in the particle physics experiments. Tidatan of the Standard Model predic-
tions is therefore crucial for all HEP experiments. In thgibeing, the abundant Standard Model
processes, collectively known as soft QCD, help to calébthé detector response to charged par-
ticles and to measure total inelaspp cross-section at the centre-of-mass energy 7 TeV. With the
increasing amount of data more rare processes — like prioduct multiple jets with high trans-
verse momentum, higpr photon production, production of W and Z bosons or top quarkse
available to study at the new energy frontier of LHC.

Detailed study of such events helps to validate the prexdistof QCD and Electroweak Stan-
dard Model beyond the leading order of the perturbationrshe®he results of Standard Model
measurements are also invaluable in the searches of the mgsicg: the Standard Model pro-
cesses form major background in a bulk of those searcheall\kithe precise measurement of the
Standard Model parameters can constrain the propertiesssilpje additional particles that can
appear in the loop corrections of the Standard Model diagram

The ATLAS detector [1] is one of the two general purpose deteat the Large Hadron Col-
lider (LHC) [2] in CERNL. ATLAS consists of an inner tracking detector surrounded bypercon-
ducting solenoid, electromagnetic and hadronic caloenseand a muon spectrometer submerged
in a toroidal magnetic field. The inner detector uses silipotels and strips as well as straw
tube tracker to provide precision tracking up|td < 2.5%. The calorimeters in ATLAS are sam-
pling calorimeters with either liquid argon or scintillagj tiles as active media. They cover the
pseudorapidity range up 1g| < 4.9. In the regionn| < 2.5, the electromagnetic calorimeter is
finely segmented to provide precise input for electron aratghreconstruction and identification.
The only detectable particles that can usually traversedfmimeters without being stopped are
muons. The muon spectrometer uses straw tubes in highsimedracking chambers to measure
muon momentum up t@| < 2.7.

The LHC started colliding protons at 7 TeV centre-of-massrgy in 2010 and ATLAS de-
tector managed to collect 45 pbof data that year. After the winter shut-down, the LHC was
delivering beams of much higher intensity in 2011, resgltm5.25 fb* of data recorded in 2011.
This contribution will show results obtained with the fuD20 dataset and the first 1 fhof 2011
data collected between February and July 2011. The highdityeof proton beams in 2011 also
resulted in multiplepp interactions every time the beams crossed, so-cgilecup. In 2011 data
used for measurements presented in this contribution, thémnum mean number of interactions
was around 8. In 2010, the maximum amount of pile-up were hilyug interactions per beam
crossing.

LEuropean Organization for Nuclear Research in Genevaz8iand — www.cern.ch

2ATLAS uses right-handed coordinate system withixis pointing vertically upwards andaxis pointing towards
the centre of the LHC ring. The azimuthal angle measured. waxis inxy plane is denoteg, while 6 is the angle
from thez axis. Thepseudorapidity is defined as

f—lntang
n= R
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2. Soft QCD processes

The processes of interest at hadron colliders typicallplires high transverse momentum
transfer from initial to final state and production of pddagwith significantpr. However, most of
the pp collisions result in events with loyr transfer and a few or no particles with significamt
soft QCD They form unavoidable background to all observables, bédrtunately are generally
not well understood due to their non-perturbative naturariods phenomenological models are
used for the soft QCD description, but those models need tmied in order to describe data
correctly.

ATLAS performed minimum-bias measurements using low ppé-data from the beginning
of 2010 [3]. Minimum-bias (MB) events are selected usingimad event selection criteria and
are dominated by purely soft QCD scattering. The MB eventewecorded using MBTS trigger
that required at least one count in either of the scintdlattounters mounted in the forward and
backward regions of the ATLAS detector. The MBTS coversordl09 < |n| < 3.84.

The distributions of charged particles were measured iaraéphase-spaces. The most inclu-
sive selection required just 2 charged particles with> 100 MeV. ATLAS measured the charged
particle multiplicity as well as multiplicity distributio versusn and pr. This was compared to
the prediction of various Monte-Carlo (MC) models. The MQ08e of Pythia 6 [4] was obtained
using the data available before LHC delivered fig&t= 7 TeV collisions. Given the differences
in predicted and observed values, new MC tuning was neges3dre tune AMBT1 uses data
obtained from 7 TeV collisions by selection of at least 6 gedrparticles withpr > 500 MeV
in order to suppress diffractive processes. Although AMBAIls to describe inclusive soft QCD
events completely, it brings significant improvement ober pre-LHC tunes and describe well the
non-diffractive MB events.

ATLAS provided also the first measurement of inelagtjzcross-section af/s= 7 TeV [5].
Events were triggered by requiring at least two counts inMHETS. The mean pseudorapidity
of the two particles separated by the largest pseudorgpidip is used to assign all particles with
greatem to one system and all others to the other one. If we denoteygteras with larger invariant
mass a¥ and its mass ally, we can definé = MZ/s. MBTS cannot register events that produce
only particles withn| > 3.84. This limits phase-space &> 5 x 1076,

The measured cross-section was also extrapolated to stecdiait & > m,%/s Those results
as well as phenomenological predictions are shown in fight. Velue measured fgr> 5 x 106
is 603+ 2.1 mb, that is somewhat lower then the theory predictions. &law the extrapolated
value ginel = 69.4+ 2.4(exp.) & 6.9(extr.) mb agree with most models.

3. Hard QCD

Most of the processes with large transfer biard process@sresult in a production of jet(s).
The jets are result of the hadronization of the hghpartons (quarks or gluons) produced in the
hard scattering process: the hard parton radiates othemgathat are predominantly collimated
with the mother parton due to the nature of the strong QCD lazypThe colour carrying partons
produced by this showering ultimately undergo combinatiiorolourless hadrons that are observed

3The probability of having more than one interaction in theres selected for the MB study was 0.1%.
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Figure 1: The inelasticpp and pp cross-section versus centre-of-mass energy. The righiriads points
were provided by ATLAS, while others are from older expenitse Two different phenomenological models
(red lines) are used as a comparison with measured crotisrsér & > 5 x 10~ (red point), while three
different models (blue lines and light blue area) are usedémparison with the ATLAS measurement
extrapolated to elastic limit (dark blue triangle). The esimental uncertainty is indicated by the error bar,
while the total uncertainty after extrapolation is represd by the blue shaded area. Figure is from [5].

in the detector. A shower of highly collimated hadrons idechjet and its reconstruction can help
us to study the properties of the original quark or gluon. Tihed QCD measurements can be
compared with the available NLO perturbative QCD (pQCDyprons, thus validating the theory
in the new kinematic regime or providing possible hints &f tiew physics in case of disagreement
between the measured values and pQCD predictions.

In ATLAS, jets are reconstructed from the energy deposithércalorimeter cells [6]. Starting
from the cells with deposits more than 4 times over the ndiseshold, these cells are combined
in an iterative way with other cells passing somewhat lowergy thresholds in order to form
3-dimensional clusters. Those clusters are merged usitidgaalgorithm [7] to create jets. The
antik; algorithm is infrared and collinear safe and produces mgabne-like jets. The values of
distance parametd® (corresponding to a typical jet cone radius) used in ATLASR= 0.4 or
R = 0.6. The distance of 2 clustersand j (as well as most of the objects in ATLAS) is defined
using @,n) metric ashi; = /(A@j)2+ (Anij)2.

The calorimeter response must be corrected in order to atéouthe fact that the ATLAS
calorimeters are non-compensating, for the presence ofiveamaterial and also for the out-of-
cone effects. Baseline energy scale is so-called elecgoetiz (EM) scale. It was derived using
Z — eeevents and test beam data. The EM+JES calibration [8] essthie hadronic jet energy
scale (JES) using a data-derived offset pile-up subtmaetid employing1f, E) - dependent cali-
bration constants derived from MC simulations. The EM+J&&me is used to calibrate jets with
pr > 20 GeV andn| < 4.5. The JES uncertainty is dominant experimental uncegtdont nu-
merous LHC analyses. Data-driven techniques were emplayeztiuce this uncertainty down to
2.5% in the central regionrf| < 0.8) for jets with 60 GeV< pr < 800 GeV. The JES uncertainty
is largest for lowpr very forward jets (20 Ge\k pr < 30 GeV and 2 < |n| < 4.5) where it
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Figure 2: Inclusive jet double-differential cross-section as a tiorcof jet pr in various rapidity inter-
vals. The jets were identified using aktialgorithm withR= 0.6. For convenience, the cross-sections are
multiplied by factors indicated in the legend. The data amagared to NLO pQCD predictions. Figure is
from [9].

amounts to 14%.

The inclusive jet cross-section has been measured usin® @it in 7 rapidity intervals for
jets with 20 GeV< pr < 1.5 TeV [9]. The resulting values span over 12 orders of nmtadei
and are presented in fig. 2. The experimental uncertaintgrisimhted by JES, especially for large
rapidity intervals. The events for this analysis were geldby a single jet trigger. Apart from JES,
all other corrections for detector inefficiencies and neioh are performed in a single step using
a bin-by-bin correction derived from MC simulation.

Besides JES, the other sources of experimental unceriagriy jet energy and angular resolu-
tion, the efficiency of jet trigger and jet reconstructior dimally the spectral shape modeling in the
MC. Fig. 3 shows comparison of measured values of jet creses to NLO pQCD. The fixed-
order NLO calculations of parton-level cross-sections @mmided by NLOJet++ program [10]
along with CTEQ 6.6 [11] NLO parton distribution functionB§Fs). The non-perturbative cor-
rections (parton shower and hadronization) are done byi&jth The uncertainties on the theory
predictions are dominated by the PDF uncertainties. FignoBvs some differences at high jet
and|y|, but in general data are in agreement with NLO predictiorthiwiuncertainties.

Another analysis is checking the dijet azimuthal decoti@ha[12]. This measurement pro-
vides a very interesting method to access multi parton prtimhu using only the two jets with the
highestpr in the event. In case of a pure dijet events, the two jets termktback-to-back in the
transverse plane due to momentum conservatign:= 17 and azimuthal decorrelation is small. In
events with several highr jets the azimuthal angle tend to be significantly smallen thaQCD
also predicts that the shapefp distribution becomes more narrow with increase of the leglit
pr. A detailed understanding of events with large azimuthabdelations is important in searches
for new phenomena with dijet signatures. The measured salifep distributions agree well with
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Figure 3: Ratio of measured inclusive jet double-differential cresstion and its NLO Standard Model
expectation as a function of jgt in various rapidity intervals. The jets were identified @santik; algo-
rithm with R= 0.6. The ratio of the data to NLO pQCD predictions is shown amrdtttial experiment and
theoretical uncertainties indicated. Figures are from [9]

LO and NLO predictions (provided by NLOJet++ with fastNLOitlin the uncertainties.

The production of dijets with a veto on central jet activitasvstudied as well [13]. In this
measurement a jet veto much larger thasp is used to identify absence of additional activity in
order to study diverse range of pQCD phenomena (e.g. BKikd.elynamics [14], that are expected
to be important for large rapidity intervals, or wide-angtgt-gluon radiation). In case of widely
separated jets and jet veto scale small compared to phegit is possible to study also the colour
singlet exchange. The measurement therefore brings sdorenation about phase-space regions
that may be not described adequately by the standard eveetajers.

The jets in this analysis are reconstructed using larglgorithm withR= 0.6 and are required
to havepr > 20 GeV andy| < 4.4. The dijet system is defined as either two jets with largest
(to study wide-angle soft gluon radiation) or the most faidvand the most backward jet (to study
BKFL-like dynamics). In both definitions, the mean of the dijet system is required to be greater
than 50 GeV. The event is vetoed if there is a jet in the rapidierval bounded by the dijet system
with pr over veto threshold (e.g. 20 GeV). The fraction of eventsipgsthe veto is so-callegap
fraction. The measured gap fraction and the values predicted byetitfggenerators are shown in
fig. 4. The data are best describedHtsd [15], which is a parton-level event generator that provides
an all-order description of wide-angle emissions of simpa. The theoretical uncertainties are
dominated by the choice of renormalization/factorizatswmale (singleHEJ parameter). Fig. 4
shows that in most of the phase-space the experimentaltaimtgris smaller than the theoretical
one. These results can therefore be used to constrain thiegmreerator modeling of QCD radiation
between widely separated jets.

Less inclusive (and more challenging) class of jet measensris a production of more than
two jets in the final state [16]. Multijet events are very usébr testing higher orders or perturba-
tive QCD. Unlike in previous analyses, the events are sadieasing multi (2 or 3) jet trigger. In
order to provide precise check of NLO predictions (providgdNLOJet++), only jets withpt > 60
GeV and|y| < 2.8 were considered: those have the lowest JES uncertaing/reBults were com-
pared with LO and NLO generators. All models reproduce wedl main features of the multijet
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Figure 4: Gap fraction as a function @y for various mearpr slices. Data are black points with error bars
representing statistical uncertainty and yellow bandesgnting the total systematic uncertainty. The blue
band is representation of theoretical uncertainty in HEduation. The dashed lines represent POWHEG
predictions with showering, hadronization and underlyévent done by Pythia or HERWIG/JIMMY, re-
spectively. The left plot shows measured values (multipbg factors indicated in the legend) while the
right plot shows ratios of theory predictions and the datgufes are from [13].

data. Experimental and theoretical uncertainties are eoafybe, but as experimental uncertainty is
expected to be reduced with larger data samples, future adisop of multijet measurements with
NLO pQCD calculations will be useful for constraining PDFslastrong coupling constant value.

At the LHC, the electroweak-scale objects are often creasekighly boosted. Thus if they
decay hadronically, their decay products might be conthinea single jet. Substructure studies
offer techniques to distinguish these single jets of irtefim QCD background. However, most
of those studies rely on the assumption that the internatjatture is well modeled by MC and
has not been tried with data.

ATLAS measured some of the relevant variables in the sanfgEOD jets [17]. The focus is
on antik; jets withR= 1.0 and Cambridge-Aachen [18] jets wikh= 1.2. These large jets were
split to smaller jets and filtered in order to retain parsatelevant for the hard process and reduce
the effect of underlying event and pile-up. The mass of iiddial jets encodes the information
about the parton shower and potential presence of heaviglpadecays. This analysis was the
world’s first measurement of the filtered jet mass and thdtrelsows that Monte Carlo jet modeling
is in a good agreement with data and that ATLAS is capable lofetgng measurements requiring
knowledge of jet substructure.

The production of prompt photon at hadron colliders is vesgful for testing QCD. Photons
provide colourless probe of quarks in the hard partonicramtigon. Their production is directly
sensitive to the gluon content of the proton, so the measemenf prompt photon cross-section
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Figure 5: Measured and expected inclusive prompt photon differeottss-section versus photé in a
range|n| < 0.6. The black dots are results for photons with> 45 GeV obtained from full 2010 dataset,
while red dots have been measured using only a fraction ef wéh low instantaneous luminosity. The
theory NLO prediction and uncertainty is presented by yebmd blue bands. The left plot uses CTEQ 6.6
PDFs, while the right one uses MSTWO08 PDFs. Figures are fi&h [

can be used to constrain gluon PDFs. This measurement afsoves our knowledge of QCD
backgrounds in searches for Higgs boson or new physics pieme

In ATLAS, photons are identified as narrow, isolated showretse electromagnetic calorime-
ter that cannot be matched to a track. Tracker informati@tsis used to reject photons from con-
versions. The shower isolation is important to reject otteertral particles like®. The shape of the
isolation energy is determined from data. The measureasaltiprompt photon cross-section [19]
are shown in fig. 5. The data are compared to NLO QCD pred&tfbpJ ETPHOX [20]) with 2
different sets of PDFs to show the sensitivity. Data agreg well with the theory prediction with
the exception of lovEr region where the fragmentation is high. The main source péeamental
uncertainty is the EM energy scale.

4. W and Z boson

Electroweak interaction can be tested by studying the mtiolu of W and Z bosons. These
heavy particles are also used as “standard candles” toratdilour detector. The measurement
of cross-sections of W and Z decaying to leptons [21 — 23] waasnay the first measurement per-
formed at ATLAS. The cross-section was measured in electnuon and tau decay channels.

The measurement of W cross-section requires the preseraeeofell reconstructed lepton
with pr > 20 GeV (in the tau channel also the upper cut of 60 GeV is aghpéiad sizable missing
transverse energﬂ“s% 25 GeV (30 GeV inthe tau channel). The events are selectad siigle
lepton trigger ine/u channels and with the tau aE#“SStrigger in the tau channel.

In the Z decays, the presence of two well reconstructed mspigth opposite charge and in-
variant mass in a range 66 m; < 116 GeV is required in the electron and muon channels. In
the 1T channel, the search is done in 4 sub-channels (2 semilep@nand uu final states). The
events in all channels are selected using single electreimgle muon trigger. The results in all
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o[nb] stat.  sys. lumi. acc.
oW — ev) 10.255 0.031 0.190 0.349 0.156
(W — uv) 10.210 0.030 0.166 0.347 0.153
oW —1Vv) 11.1 0.3 1.7 0.4
(
(
(

Z/y*—ee 0952 0.010 0.026 0.032 0.019
Z/y* —up) 0935 0.009 0.009 0.032 0.019
Z/y*—tr) 097 007 006 0.03

Table 1: Results [21 - 23] of the inclusive W and Z cross-section mesmsants in lepton channels including
the estimated statistical and systematical error as wéllekiminosity and acceptance uncertainty. Inthe
channels, the acceptance uncertainty is included in thersygic. TheZ — 171 result is a combination of 4
sub-channels.

studied channels of W and Z decays are compatible with NNle@iptions [21] from FEWZ pro-
gram (W — ¢v) = 10.46+0.52 nb ando (Z — ¢¢) = 0.96+ 0.05 nb), and precision in electron
and muon channels is comparable with the theoretical waiogyt

The main systematics in electron and muon channels comestfre luminosity uncertainty
(3.4% [24]). The systematics in the tau channels with hadrtau decays is dominated by the
uncertainty on the tau efficiency and energy scale (10% ana&$pectively), while the uncertainty
on the leptonic tau decays is mainly statistical.

In both W and Z cross-section measurements the electronazigiound has been estimated
from MC simulation and QCD background from the data. Theltésgsummarized in tab. 1.

Very important prediction of the Standard Model is the rati®V and Z cross-sections as well
as ratio of branching ratios of their decay to different ¢eptlavours. The ratio of W and Z cross-
sections measured within kinematic and geometrical aaneptof the ATLAS detector (fiducial
cross-section) is shown in fig. 6. It is compared to the th@oeglictions that were evaluated within
the ATLAS fiducial volume using FEWZ and DYNNLO programs. Fégalso shows the ratio of
branching ratios of Z and W compared to the world average laa&M prediction.

Measurement of the cross-section of events where W bosojetmdre produced simultane-
ously is very important test of the pQCD [25]. Also, eventshid type form important background
for the Higgs or SUSY searches. In this measurement, onljeteén the rapidity rangéy| < 2.8
and well separated from the lepton from W decAR ¢ 0.5) are considered. The jets produced
in pile-up collisions are removed using Jet Vertex FractidvF): sum of momenta coming from
different than primary vertex. The dominant uncertaintyrses in this analysis are JES (10%)
and pile-up jets removal uncertainty (up to 7% at Ipy. The results presented in fig. 7 are in a
good agreement with predictions of the multi-parton mattement generators (ALPGEN [26] and
SHERPA [27]) and NLO matrix elements calculators MCFM [28f8LACKHAT-SHERPA [29].
The Pythia predictions fail to describe events with mora thiae additional jet.

Diboson production is testing gauge boson self-interactind thus non-abelian nature of the
electroweak interaction. Possible physics beyond thedatanModel can demonstrate itself by
anomalous values of the triple gauge coupling between W aaddZor by presence of neutral
trilinear gauge coupling (ZZZ angZZ) that is explicitly forbidden in the Standard Model. ATSA
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trates the 68% CL for the correlated measuremeri@pfand Rz, while the error bars correspond to the
one-dimensional uncertainties of eitli&y or Rz, respectively. Figures are from [21].
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Figure 7: W+jets cross section ratio as a function of corrected jetiplidity. For the data, the statistical
uncertainties are shown by the vertical bars, and the cosdbétatistical and systematic uncertainties are
shown by the black-hashed regions. Also shown are MC piiedict The theoretical uncertainties are
shown only for MCFM (NLO prediction foNet < 2 and a LO prediction foNet = 3) and BLACKHAT-
SHERPA (NLO prediction foNet < 3 and a LO prediction foNjet = 4). The left plot is for electron channel
and right for the muon channel. Figures are from [25].
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measured [pb] SM expectedr [pb]
Owot(WW) 510+4.5(stat) £6.4(syst) £1.9(lumi.) 46+3
Ot(WZ)  20.53%(stat.) 4(syst.) 35 (lumi.) 17.3°53
Owt(ZZ)  8.5755(stat.) $3(syst.)£0.3 (lumi.) 6.5°03

Table 2: Results [30—32] of the total diboson cross-section measents in lepton channels including the
estimated statistical and systematical error as well akithanosity uncertainty. The central column shows
measured values, while the rightmost presents StandareéNidd prediction.
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Figure 8: Left plot shows 95% confidence intervals for anomalous dagplfrom ATLAS and DO exper-
iments. For ATLAS, limits are shown for 2 different cut-offadesA. The right plot presents anomalous
neutral triple gauge coupling ("nTGC) 95% confidence intisrfiaom ATLAS, LEP and Tevatron experi-
ments. The value expected in the Standard Model is zero yiots. Figures are from [31, 32].

measurement of WW [30], WZ [31] and ZZ [32] production did fiat any deviations from NLO
Standard Model predictions provided MC@NLO (WW,WZ) and MCFM (ZZ) programs. All 3
measurements are exploiting electron and muon channelsvamds are in all cases selected with
the single lepton trigger. The measured and expected sexg®ns are presented in tab. 2.

Finally, ATLAS also evaluated limits on the anomalous gauageplings. This is shown in
fig. 8 and compared with the results obtained from Tevatrahl#fP experiments. The ATLAS
limits are comparable or better than the ones from previapsrments. Because the uncertainty
in WZ and ZZ production is dominated by statistical erroisiexpected that these limits will be
improved when whole 2011 dataset will be fully analyzed.

5. Top Quark

The top quark is the most massive known fundamental coestitof nature and the only one
with a mass of the same order of magnitude as the electrowgaknstry scale. The study of
top quark production and decay therefore allows for a pi@titests of the Standard Model and
to constrain the nature of the electroweak spontaneous symioreaking, in particular the mass
range of the Higgs boson. The top quark production is als@itapt background in many searches
for the Higgs boson as well as for signs of a new physics, ssishipersymmetry. Finally, due to its
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large mass, the top quark is extremely short lived and deioasandb-quark before it hadronizes,
thus allowing for direct study of its properties.

At the LHC, the top quarks are predominantly producett ppairs. At\/s= 7 TeV pp colli-
sions, the production cross-section is dominated by thergfusion over quark annihilation and its
value to NNLO, assumingiep, = 1725 GeV, is 1651¢ pb [33]. The W boson produced by a top
guark can decay either to leptons (electron, muon or tauyiteg#o leptons) or jets (light quark
jets or hadronic tau decays) and thereforettHnal state is very varied: there abgets, highpr
jets and/or higtpr leptons from W decays and Iar@é“ssdue to neutrino in W leptonic decays.

Thett decays are classified as dileptonic (both W’s decay to lept@emi-leptonic (one W
decay to leptons) or fully hadronic otherwise. ATLAS has madai in dileptonic [34] as well
as semi-leptoni¢t decays [35, 36] The main Standard Model background foevents are W/Z
production associated with jets and QCD multi-jet events.

The events in the dilepton channel are selected using dieglen trigger. Afterwards, pres-
ence of two well reconstructed isolated leptons with> 25 GeV is required. Additionally,
significant amount oE?“iss is required in order to suppress the multi-jet backgrounéhalky,

a parallel selection requires that at least one of the jetdestified asb-quark candidate {-
tagged”) by an algorithm that uses the characteristich-badrons (e.g. observable flight dis-
tance from the primary vertex) to separdtgets from other types of jets. Usage lbftagging
results in higher signal purity, but the price paid is mor#idailt assessment of the systemat-
ical uncertainty. Therefore in the statistical combinati88], only the dileptonic results ob-
tained withoutb-tagging are included as measurement udiftggging was not finalized at that
time. The cross-section measured in the dileptonic chawitbbut b-tagging isoiw = 177+ 6
(stat.)fﬂ(sys.):tS (lumi.) pb. The measurement requiring at least 1 jet ctersisvith theb-quark
hypothesis yieldgir = 183+ 6 (stat.) 15(sys.) $(lumi.) pb.

The signature oft semileptonic decays is presence of a hghlepton from the W decay
and several jets. The events for this analysis are agaictedlevith single lepton triggers and
are required to have isolated, well reconstructed Ieptahl%fﬁ'ss value consistent with W lep-
tonic decay. In 2011 data, the measurement is done in 6 safmels, depending on the jet
multiplicity (3, 4 or 5 and more) and lepton flavoue ¢r u). Unlike 2010 lepton+jets anal-
ysis, the search [35] does not rely brtagging. The measured cross-sectiorogs= 1790+
3.9 (stat.)£9.0 (sys.)+6.6 (lumi.) pb.

Thett cross-section was also measured in the events where oneajsteq: and the other to
aT lepton that decays hadronically. Single muon trigger waslus select events for this analysis.
All selected events are required to have exactly one isblagon and no identified electrons. The
T candidates are selected from reconstructed jets usingt&bdecision Trees (BDT) [39]. In
addition, at least onb-tagged jet andE¥‘i55> 30 GeV is required. The resulting cross-section is
o = 142+ 21 (stat.y 23(syst.}£5 (lumi.) pb.

All cross-sections measured in varidtislecays are consistent with NNLO theoretical predic-
tion. The statistical combination [38] used 2011 dileptesuits without b-tagging and 2010 lep-
ton+jets results witlb-tagging to obtain valuei = 176+ 5 (stat. }8(syst.)t7 (lumi.) pb. These

4This was true at the time of the conference. Afterwards, ABLiAas also published results in fully hadronic
channel [37].
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ATLAS Preliminary (Date: August 15, 2011)
2010 data e+jets prel. —_— 1738+ 6.7+ 4.8
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Figure 9: Left plot shows dependence ofi on /s predicted forpp and pp collisions, assumingiep =
1725 GeV. ATLAS results in dilepton and single lepton channslsiall as their combination are presented
together with Tevatron results. The total uncertainty gieximental results is shown as vertical bar. The
measurements at the sarys are offset for the sake of clarity. Figure is from [38]. Theti plot presents
the results ormyp from the individual analyses and their combination, coredéao selected results from
other measurements and present average value from thedieeaperiments. Figure is from [40].

results are compared to previous measurements and theligtoon in fig. 9.

Based on the 2011 data, the mass of the top quark has beenretkasing the template
method in the lepton+jets channels [40]. The events arededowith single lepton (electron or
muon) trigger and are required to have exactly one well rettoated and isolated lepton wigh >
25 (20) GeV for electrons (muons). Additionally, at leasedanstructed jets witpr > 25 GeV
(at least one of therb-tagged) are required and sizali&'ss compatible with leptonic W decay
is demanded as well. In this two-dimensional template amslypothm, and a global jet energy
scale factor (JSF) are simultaneously determined fromigtghiitions of reconstructed top and W
masses. The global JSF correction is obtained mostly frasarekd differences between predicted
and measured distributions of W invariant masses. In thihook the systematic uncertainty on
Myp stemming from JES uncertainty is reduced and partly tramsfd to an additional statistical
uncertainty onmyp, due to 2D fit. The combination of results electron and muomobks with
the results from 2010 yieldsy,p = 17594 0.9 (stat.)+2.7 (syst.) GeV. The mass estimates in all
channels and comparison to Tevatron results are presantigd 9.

A single top quark can be produced via electroweak intevaatither in W-mediatet+ and
s channels or in th&V/t channel, where virtuadb-quark mediates the associated production of W
boson and a top quark. Using cut-based analysis and neuvabnke ATLAS was able to measure
cross-section of a single top production in thghannel [41]. The result; = 90f§§ pb is consistent
with the SM NNLO expectation value @k = 64.63;2 pb [42] within 1.1 standard deviations.

The analyses looking for single top-quark productios jA3] and W channels [44] using 0.7
fb—! were not sensitive enough to measure the cross-sectiorpgat limit on single top produc-
tion was set instead. The observed 95% confidence limit bprdtuction is 39 pb (cross-section
expected by the SM is 15.7 pb [42]) and 95% CL on $hehannel single top quark production is
26.5 pb (cross-section expected by the SM is 4.6 pb [42]).

6. Conclusion

Large Hadron Collider has performed excellently in 2010 2081 and ATLAS detector was
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able to record more than 5hb of good data. This contribution presents overview of a foacof
results from ATLAS analyses focusing on various aspecth®fStandard Model using 2010 data
and up to 1 fb! of 2011 data. All known particles and vertices of the SM haserbsuccessfully
rediscovered and sensitivity in some of the measuremetdsgis enough to deliver the world-best
results. All results are consistent with the (N)NLO Standistodel predictions within uncertain-
ties. The complete list of ATLAS results related to the StaddVodel is available online [45].
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