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Introduction il?

* Energy ranges available at the LHC were never explored before.

* Measurements of Standard Model parameters are needed to validate
theoretical extrapolations from lower-energy regimes.

* Precision measurements may reveal contributions from New Physics'
processes to the studied phenomena.

* Improved precision of known parameters is possible to achieve with
large available data samples.

* Data-based understanding of processes which constitute backgrounds
for New Physics searches & Higgs observations is required.
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Standard Model results

¥

ATLAS has published over 70 papers on Standard Model measurements. This talk
covers only a small fraction of results:

°*QCD
* Inclusive jet cross-section
* Jet cross-section ratio
 Running of a,
* Inclusive photon cross-section

* Electroweak 2 10 ~ ATLAS Preliminary
* W&Zbosons inclusive & [ — | LHC;’EE}E;”EVE
 A_ inZdecays 104:_ ° Dala(L=0035-461 )
* 7+ jets production 10° = | ey
* W+charm production ; . E:BIfb' - Pommsemen
* High-mass Drell — Yan VE wrET prren BEERE
* Dibosons 10¢ ow 2_1%:,.1 i

1 w 4 it t WWwW wz Wit zZZ
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* This measurement probes 2 1021

perturbative QCD and Parton < 1018
Density Functions 510

>\1015

* Measured with 2010 dataset of 4102

37 pbtatvs=7TeV B 10°

, : . ® 10°

* Double-differential cross-section .
versus jet p_and raipdity 10

1

« Jets reconstructed with Anti-k_ 10°

algorithm with 0.4 and 0.6 cone sizes 10°

107

* Good agreement with pQCD
description is found up to high
energies (1.5 TeV)

Inclusive jet cross-section

-

Phys.Rev. D86 (2012) 014022
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* Main source of systematics: Jet




Jet cross-section ratio

EPIC (2013) 73 2509

e Measured the ratio of double-differential cross-sec
jet rapidity for vs =7 TeV and Vs = 2.76 TeV

* Large reduction of systematic uncertainties in the ratio — better
sensitivity to PDFs

* May be used to fit PDFs together with HERA data
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Running of a, gﬁ

ATLAS-CONF-2013-041

« Number of events with additional radiated parton is pr

S

« Measured a ratio of 3-jet vs 2-jet events with respect to leading-jet p_:
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ATLAS-CONF-2013-022

* Cross-section for isolated prompt photons produc
7 TeV data (4.9 fb*) as a function of photon transverse energy.

* Comparisons to NLO pQCD calculations show good agreement in
differential cross-sections.
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W & Z bosons iﬁ

Phys. Rev. D85 (2012) 072004

* Measurements performed with 2010 dataset (up t

* The cross-sections for W & Z boson inclusive production found to be in
a good agreement with Standard Model

* W charge asymmetry provides constraints on PDFs
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Forward-backward asymmetry in Z decays fﬁ

A8 ATLAS-CONF—2013-043ﬁ
* Measured with 4.7 fb* of data @ 7 TeV

* The Forward — Backward asymmetry of lepton pairs is sensitive to weak mixing
angle, sin’0,,

e sin’ is extracted from A_ spectra by
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* Measured total and differential cross-section for tf

boson in association with jets

JHEP07(2013)032

* Possible to check NLO predictions of jet multiplicities and momenta
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W + charm production iﬁ

ATLAS-CONF-2013-045 ﬁ

* Measured in 4.6 fb' of data @ 7 TeV

* Charm quark tagged by the presence of charm hadron decay such as:
D*=>K*rt'r, D**-> D" with D°—>Kmt*, D°—>Km'n®, D°> K" using track-
based reconstruction and charge correlation with W

* Ratio of cross-sections is sensitive to PDFs: R* = o(W*D"") /(W™ D)
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C
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High-mass Drell — Yan processes iﬁ

Phys. Lett. B 725 (2013) 223
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Diboson production

* Diboson production probes Triple-Gauge Couplings (TGC) — possible
manifestation of New Physics in neutral TGC's (ZZy, ZZZ and Zyy which are |
not allowed in SM) . T
q Z
* |t constitutes a significant irreducible background to Higgs
measurements (in WW and ZZ channels) Zh
q Z 7

* Measured cross-sections at 8 TeV (13 — 20 fb™):
(TEIL)(!)/JLZ — 20. 3+ (stat) +1 2(SYSIZ) “_L07(1um1) pb ATLAS-CONF-2013-021

oy = 1+0 (stat) +03(Syst) +02(luml)pb ATLAS-CONF-2013-020
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B-physics results
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X_,and X _, production

_ ATLAS-CONF-2013-095
 Understanding of x_and x_(charmonium excited states) production is

essential to understand charmonium production at hadron colliders and
provides complemenary information to the measurements of J/¢ and {(2S).

* Production modes: prompt (no displaced vertex, directly in pp or in decays of
other charmonium states) and non-prompt — in decay chain of a b-hadron
(displaced vertex)

* Observed selecting x > J/W('p)y(e'e) and using mass difference distribution
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Production of J/W with W* bosons

_ ATLAS-CONF-2013-042
* The production of J/i still needs to be better understood (discrepancies in
terms of differential cross-sections are significant).

* W+J/y is quark-initiated and differs from typical gluon-fusion production of
J/Y. A contribution from double-parton scattering (DPS) is also expected.

* Selection: High-energy p + missing energy + pair of opposedly charged u's, fit
mass & decay time spectra to obtain prompt component
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Angular analysis of B° )/

_ ATLAS-CONF-2013-039
A measureable CP-violating phase, ¢, appears in the interference of decay

amplitudes of B° via mixing or to J/{o. It is sensitive to New Physics

* Event selection: J/¢ dimuon trigger with invariant mass around J/¢ mass (2.9 - 3.3
GeV), pair of K*/K tracks with mass in (1.01 — 1.03 GeV) and B-meson mass in (5.15
—5.65GeV)ind4.9fb*@ 7 TeV

« Flavour tagging to obtain the initial flavour eigenstate of B°. (opposite-side tagging
with muon tagger or jet-charge tagger)
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AL, = 0.053 +0.021 (stat.) #0.009 (syst.) ps_'
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* The transition b - s only possible via loops

Angular analysis of B® - K*°u y

ATLAS-CONF-2013-038

* Angular distributions of 4 decay products are sensitive to New
Physics (interference of NP diagrams with SM diagrams)

* Analysis based on full 2011 dataset 4.9 fb™* @ 7 TeV

* Selection: Kt and Kmtpp invariant masses (exclude J/¢ and ¢(2S)

* Using unbinned Maximum Likelihood fit, fitting sequentially the invariant
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mass of B° and then the angular distributions (no full 3D fit due to lack of statistics):
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Angular analysis of B® - K*°u y
A ATLAS-CONF-2013-038
It is possible to extract forward-backward asymmetry A, and

K*%longitudinal polarization fraction F:

E 1_| T T LI | T U:J 1:| LI T T | LI | L | T T T | LI | 1T | LI | T T T | LI i
< - ATLAS PreI|m|nary = ATLAS Preliminary Theory ]
0.8 0.9 —e— ATLAS i
0.6 0.8F BaBar =

- o —=— Belle =

0.4 0.7p —=— CDF E
0.2 0.6F .T o LHe =

Of 0.5 =

-0.2f } Theory —j 0.4 ‘ ‘I =

1 —e— ATLAS . i |1 .

-0.4: BaBar E 0.35' * _f
-0.6[ \s=7 TeV —=— Belle — 0.2H \s=7 TeV —

- —=— CDF ] - ]

-0.8- J Ldt=491b" —=— LHCb E 0.1 J Ldt=4.91" E

_1 7| |- | 11 1 | 11 | | L1 1 | 11 1 ‘ L1 1 | 11 1 | 11 | | 11 | | 11 | T 0_| 11 | 11 1 | L1 1 | 11 1 | 1 | ¥

0 2 4 6 8 10 12 14 16 18 20 0o 2 4 6 8 10 12 14 16 18 20

¢ [GeV?] @ [GeVZ]

Consistent with SM predictions, uncertainty dominated by statistics. The
analysis of 2012 dataset is ongoing.
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Parity violation in A 2>J/(YN°

A ATLAS-CONF-2013-071
* Analysis performed with 4.6 fb* @ 7 TeV A

* Event selection:
« J/Y decaying into pu pair with m_in (2.8 —3.4) Ge

» A\ decaying into two hadrons with m__in (1.08 —~

1.15) GeV
- A, with m_in (5.56 — 5.68) GeV

« Decay described by 4 | @b = 0.28 £ 0.16 £ 0.06

Beam ' / g

litud 0.12 E’ 250*_‘/‘\1"LAS Préli‘m‘in‘ar‘y‘ -
amplitudes, asymmetry |, | = 0175012006 |2 | B

parameter: 0,06 5 200 Aorhy — Feamois

= — e NUURURR . I . bk ]

(Ib= | a+ | 2n | a_ | 2+ | b+ | 2_ | b_ | 2| ld- 059—0{)? - 004 W qgol Neg= 1401450 —-(B)thbekrgbkg -

- Ny =213+87
d

— ! ‘Hj,{)'-l- i N2C)ther =.1094i77
* Fit of full angular PDF by|=0.79"7,5 £0.02 oo £ Pebi0ss

* Results consistent with | |b_| = 0. 08+H (l)é + (.05. 500
LHCDb: Olsemmen st =i i e A i
a, = 0.0520.17+0.07 (Phys. Lett. B 724 (2013) 27) S 58°°[M§jj°°

J/\uA
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B Physics: outlook il?

* Part of the results suffers from the lack of statistics
* Analysis of 2012 data (20 fb*, 8 TeV) ongoing

* Currently: installing a new layer of pixel detector: IBL
* Fast-track trigger planned in 2016/2017
* New silicon-only Inner Detector —2022/2023
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Summary il?

* Good performance of both the LHC machine and ATLAS detector: high
luminosity, high efficiency of data-taking, good performance of
computing & analysis model allows for detailed studies of many
phenomena with high statistics of experimental data.

* Only a small subset of results presented in this talk.

* Very good agreement between Data & MC, measured cross-sections in
agreement with NNLO estimations.

* In 2015 a restart of LHC is scheduled at the collision energy of 13 TeV —
new exciting results expected to appear!
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B* cross-section in B*=>J/YK*

' . > o JHEP 10 (2013) 042
Event selection: G 1400 ATLAS ; g
— B —e&— Data ]
. o B — Fi ]
e Data: 2.4 fbtat Vs = 7 TeV taken in 2011 S 12000 4\ T Signal =
B - (] Total background —
. ) ey g 1000; ------- C+ombinato+rial background _]
e J/Y candidates with m_ (u'w) in 2.7-3.5 GeV E -y background -
800§ =
* Additional track matching to vertex B e .
- . 4
« B*/B candidates with p_>9 GeV and |y| <2.25  400F i . 20GeV<p, <25GeV E
- 05<|yl <1 .
Background: 2001 By K
ON‘T;‘: R e i o b bl
° Resonant J/LPT[’ J/‘.p K* 5.1 5.2 5.3 54 5.5 5.6 57 5.8
M. .- fGeV]
* Combinatorial X = 10° - i :
J/L/J > ]87 'ATLAS . % POWHEG+Pythi|a P?X,VI_I,EG-I-PythIa ] MC@NLO+HerWIg
S 10° e, 24P S | o .
Results: S 10° o N MC@NLO+Herwi s
. oy T & pLosem<
* Good agreement with g0 el T g
POWHEG+Pythia x 105 B W J—
. . . . T AT ¥ess mm 5
* Slight discrepanciesin 210 e T °
. 2 102 E Data 2011 IR BRI
higher p_for O 104E e (<109 0<ly| <05 v
. 105E T2 (03] e
MC@NLO+HerW|g 187 ——15<ly| <225 o : 1 ,\\?\\\\\\\ -
10 50 30 40 50 100 G RN
p—|— [GeV] 10 20 30 40 50 pT[S;Z(\)/] 10 20 30 40 50 pT[é(:\J/]
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B* cross-section in B*>J/YK* iﬁ

: ;l 10§ L B B T T \ T T T 1 3 : T ‘ T JHEP 10 (2013) 042
O ATLAS 2 5[ ATLAS - -
Q 1L == | > - —— POWHEG+Pythia -
E: =2 S [\s=7TeV MC@NLO+Herwig -
= - . < i L @ +Herwig 7
10k =5 14 4f [Ldt=24fp" s FONLL .
2 102 \s=7 TeV L 18 4 ]
CTL - —e— ATLAS, 2.4 b, [y|<2.25 ©
a 1 0_3 E -1 == IE
T [ 5 CMS,58pb", lyl<24 -
© 10-4% -------- FONLL, |y|<2.25 ____._.%

107k -
1 0-6 : |b , 0.5 :—| ) ! \ Loy 1] _: B | | . | L \ I |
678 10 20 30 40 100 % 0.5 1 15 2
GeV
pT[ ev] M

Comparison to Fixed-Order Next-to-Leading-Log (FONLL) shows a good
agreement with the data concerning both the behaviour in rapidity and p._.

B* producton integrated cross-section (9 GeV < p_< 120 GeV, |y| <2.25):
l o(pp — BTX)=10.6 0.3 (stat.) £0.7 (syst.) £0.2 (lumi.) £ 0.4 (£) ub.

8 January 2014 Pa. Malecki - ATLAS SM & B results



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28

