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Data collection

2010 operation : gradual (~exponential) ramp up of instantaneous
luminosity. One month of data taking for Heavy lons by end of 2010

- ATLAS 0n||ne Luminosity vs=7TeV
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- [_] ATLAS Recorded
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Day in 2010

2011 : sustained delivery

of integrated luminosity

peak luminosity 2.37x103 cm=2 st

best in a day : >95 pb

Many results from 2010 data
Some results with up to 1.2 fb!
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? The ATLAS detector

Muon spectrometer (|n|<2.7) : air-cores toroids with
gas-based chambers. Trigger and measurement.

Inner Detector (|n|<2.5) : _
Si pixel, SCT, TRT Momentum resolution <10% up to Eu~1 TeV
Tracking and vertexing. e/t separation n=0

6 =mi2 1 = —In(tan( /2))

c/p;~0.038% p; (GeV)®1.5%

. ATl g S mew 1=
Zero Degree Calorimeter R
for Heavy lons studies
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? Trigger

@ p-p collisions

trigger L1 item L1 Rate EF Rate
% standard triggers for physics, e.g (Hz) (Hz)
= inclusive e p,>20 GeV, u p>18 GeV ezo_memgm =id 8300 20
. . . 2e12_medium 2EM7 5700 1
=+ inclusive jet p;>180 GeV 480_loose S50 200 3
= ETmiss > 60 GeV 2820_loose 2EM14 750
= di-photon p>20 GeV mu18 MU10 5300 40
- 2mu10 2MU10 100 1
% such triggers are not prescaled xes0 HE40 300 4
1180 175 200 6
* supplem_ent_ed bY_ supporting tau29medium_xe35 TAU11 XE20 3800 6
and monitoring triggers taul6_e15 TAU6_EM10 7500 6
% sophisticated and flexible menus j75_xe45 J50_XE20 500 10

@ Pb-Pb collisions

% coincidence in (Level 1) Minimum
Bias Trigger Scintillators (2.1<|n|<3.9)

%* coincidence in Zero Degree
Calorimeter (|n]|>8.3)
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Standard Model results

2 GeV

Run Number: 152409, Event Number: 5966801 Py (W) = 18 GeV 2
Y PY*(Th) = 26 GeV X ¢
y s _ Date: 2010-04-05 06:54:50 CEST mys (1,T4) = 47 GeV Sy
, T - 8 Gev 2 EXPERIMENT

E?“SS =7 GeV
Run Number: 160613, Event Number: 9209492

Date: 2010-08-03 02:12:37 CEST

Z —TT )
Candidate in 7 TeV Collisions’, i~

W-ev candidate in AL . A N
7 TeV collisions : y
p,le+) =34 GeV
nle+)= -042
E ™ = 26 GeV
M, =57 GeV

/

. G\AT LAS JJ ' ' T 3-prtongd‘l?;dronic/
\H‘\g v | ’ 1 au decay 4 /
ovmnct g bt TS 1) condidate C ATLAS

Time 2010-10-07 22:16:39 UTC

T A EXPERIMENT

¢ Wz evuu Candidate Run 16/%Z6 EVERL1661388784
Date 2010-10-28 T0%SESFUTC
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e/u from Heavy Flavour cross section

@ Differential cross section v

_ _ Ay f¥sig, 'Emigmtinﬂ i
* N, : number of signal lepton with p; = - . : .
in'bin i of width I, Apr,  Thin, - f Ldt  Efreco+1D), - Erigger,

* Eiqer AN €00,p @re the efficiency of trigger and reconstruction level

* C IS the bin migration correction factor, ratio of the number of charged leptons in

mlgratlon

bin I of true p; and the number in the same bin of reconstructed pT

GSF =0.946 = 0.020 (stat.) £ 0.146 (sys.) £ 0.032 (lumi.) [ub] ®
ol = 0.818 = 0.003 (stat.) + 0.036 (sys.) + 0.028 (lumi.) [ub]

% |Ldt : integrated luminosity = T ARARARRARERARN RAE=
) 1 E -+ FElectron data 2010 3
aAnalyS|s (1.4 pb ) Py +y5?4|lfammm .
% selection of non isolated electrons and muons g'” A
restricted in ET=7-26 GeV and 5 = ~FPosteg-Pylia -
. . - = FOW +Heny
In|<2.5, excluding 1.37<|n|<1.52 102 e
* ¢ _...p €Stimated from Tag&Probe and simulation ==ﬁ— ]
' ' : 10°E mi<2.0 excluding 1.37<pm<1.52
® Cmigration s estimated from Pythla o B+ ]:::I:::{::: 4 .hﬁ..
@ Results I :

0.5F

Good understanding of both inclusive e and p by ATLAS 810129418 1820 25" % %5
. fGe

submto PLB 6
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v inclusive production
L=0.85 pb*: 15-100 GeV, |n|<1.37, 1.52<|n|<1.81
L=35 pb? : 45-400 GeV, |n| bins :
0-0.6, 0.6-1.37, 1.52-1.81, 1.81-2.37

‘:104 TTT | TTTT I T T TT | TTTT | T TTT | T TTT | TTTT1 '| T
;ﬁ 0’ H . n;mzmufut:as pb’
i
E . - JETPHOX CTEQ 6.6
o 10° R . Data 2u1uj- Ldt = 0.85 pb
3 - ATLAS Preliminar
1 ""_._ PRD D83(2011) 052005
arxiv 1108.0253,
107 subm to PLB
0.0 < |n'|<0.6 . "
1u-2 | ] | I 1 ] 1 1 I | I | I | | 11 1 | I 11 11 I 111 13
1.6 TTT ITTT F'TTT I'TTT1 I'TTT TTTT L I'TTa
=,
,51.4_ | | I I I I |
1.2 ]
%, ;M
B 0.6} -
0'4 [ | I i i1 I [ | I | | I i1 I [ | I || I /|

50 100 150 200 250 300 350 400

Er [GeV]

Good agreement between data and

NLO predictions above 35 GeV
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y inclusive and yy production

vy production

Two tight and isolated photons
Selection (see Fig.), subtraction
of y-jet and Jet-Jet background
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Data 2010, s=7 TeV, | Ldi=37 pb

pl=16 GV, E, <4 GeV,AR"0.4
m'l=2.37 excluding 1.37<|<1.52
|- measured (stat)

T + measured (stat & syst}

[

§ PP s DIPHOX
- 'l'-“*‘“ ResBos
I arxiv 1107.0581,
sub to PRD
- ATLAS Prelummary e
F _+_ DIPHD]{_-
auinacia o S
+ ResBos |
+ |
T
20 40 &0 a0 100 120 140 16D 18D 200 EEﬂ
m,., [GeV

Good agreement in m_ except at low values,
L :
can be related in discrepancy observed in Ad)w
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jet inclusive cross section

anti-k_ jets with R=0.4 or 0.6 b-jet production cross section
T . .

20 GeV<p.<1.5 TeV jets 20<p,<400 GeV, |y|<2.1
T b-tag : presence of secondary vertex

— 10P* - _ or muon p.rel (p; relative to jet axis)
% o antik, jets, R=0.4 ® bi<os (x 1077 =
10° | Lat=37 po, \Vs=7 Tev 0'3‘:'”:0'8(:105) = — S . —
% 18 Z:_.__.p_ - ?EEK:{;? Ex:ga; — > 1013rATLAS F’rellmlnary —e— Data 2010 1;
&10 — e 2 3;::;::?:&]3”’):: % 10"2E\s=7TeV, [Ldt=34pb™" -~ Pythia MC10 (x0. 67) 4
%1015 E:_D_ o— —.—_.__. Y 36 ly|<dd(x10 ):E (=Y L] “— MC@NLO+Herwig
HO12E ™ - e o S o = & 10"k et %77 POWHEG+Pythia |
Q - o - o o - = o g E
IR S e e PR RS
% — g e —o- = o
N 102 ;_‘ _‘_—A—j _D__D_'r"-m ) e e = ©
[ —— = = - A
10 3 —A—_&__a_ —A—_‘__‘_ -0 o - 3
1 f:-—"—_'__'_ _ﬁ_—g— -1-_‘__‘_ _D__D_ E
10-3 E: Systemgtiil:.: _‘_—Y— _a_—ﬂ— A ::
= uncertainties A _: i .
10 6 | NLDpQCD{CTEQBS . 10; — ly| <0.3 (x10%) % mm
10°F Imonrl,m SN ATLAS Prlelllrr]lpglr - \F —=— 0.3<Iy] <08 (10 = !
4F —— 0.8 <|y| < 1.2 (x10%) o =
10° 10° 10" oS0
p. [GeV] jo2k T 1Mt e
ATLAS-CONF-2011-047 2030 40 100 200 390
ATLAS-CONF-2011-056  JetP; [GeV
good agreement between ATLAS-CONF-2011-057
NLO predictions and data good agreement with NLO predictions
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W/Z production (motivations)

@ W/Z boson
#* WI/Z bosons are used to study detector response
#* dominant signal and/or background in other analyses
% more energy and cross section than at Tevatron
@ W/Z production cross section
% Drell-Yan production of W and Z bosons calculable to high orders in pQCD

% higher order QCD corrections modify the cross section by 30-40%
and have visible effect on kinematics

o W/Z + jets
#* o(W/Z+=Njets) - test of higher order calculations and pQCD
% production of W/Z + b-jets is important for other studies

@ diboson production

% Cross section measurement

% determination of Triple Gauge Couplings to provide
a model independent test for New Physics

Use leptonic decay channels, mostly e and p

Crimea 2011, 04/09/2011 9



W and Z selection

W—lv Z—ll
% one e/u with p.>20 GeV % two e/p with p.>20 GeV
y E”"SS>25 GeV, m.(l, E ?'SS)>4O GeV % m,=66-116 GeV
x QCD from data fitting = miss(g) and % QCD from data fitting m, line shape
studying control regions in iso- E/ " plane (n) control regions in (iso, m,) plane
#* ~131-140k candidates with 7- 9% bkg #* ~10-12k candidates with 1-2% bkg
in 2010, much more in 2011 (see plot) in 2010, much more in 2011 (see plot)
> 24021'03' — T T T T T T T T T T > 60000 T T T T T T
8 200 E- e data2011 fNs=7TeV) 0 :ATLAS Preliminary o data2011 Ns=7TeV) 1
IT5) - W — ev (Alpgen) ] = _I 4 [ Z— un(Alpgen) i
o 200F /o Qco (tfmplate) = $50000(—|Ldt=1.02fb B i + single top -
g 180F =7 3 B b, Szow :
g 160 = B t T + single top 3 = 40000 - @ Dibosons E
= - CJZ-rr = o L ) . [Jacbp i
Lﬁ 140:_ 3 Dibosons _: g - Muon smearing derived from data - W S v .
120 ATLAS Preliminary 3 3 ao000f- =
100E- = - ]
0F VAN .
40; J Ldt=1.02fb" _i 10000:_ _:
20F- = s -
%0 60 80 100 120 140 o — = -

70 75 80 85 90 95 100 105 110 115
IT]T [GeV] Myy [GEV]

experimental uncertainties reduced by using data driven methods
to control efficiencies, backgrounds and signal shapes
experimental and theoretical uncertainties of same size
Crimea 2011, 04/09/2011 10



@ W/Z production total cross section (e/p)

o [nb] stat. sys. lumi.  acc.
aw - BR(W — ev) = 10.255 0.031 0.190 0.349 0.084
aw - BRIW — ur) = 10.210 0.030 0179 0.373 0.153
7y« BR(Z/7y% —ee) = 0052 0010 0026 0.032 0.019
Tz/ve - BR{Z/y% — pp) = 0935 0009 0.009 0032 0.019

% detector related uncertainties partially cancel in the ratio

LA L B B B R BB R B B
ATLAS Preliminary

A
ILdt=33-36 pb’

— Data 2010 \s =7 TeV)
mm total uncertainty
exp. uncertainty

A ABKMO9
v JR0O9 :
® MSTWO8

1 | 1 1 1 1 | 1 1 1 Il | 1 1 1 1 | 1
9.5

= .
oy / o5
http://arxiv.org/abs/1010.2130

More details in EPS talk

by M. Bellomo

Good agreement with NLLO PDFs prediction

A few differences between different PDFs
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W and Z inclusive cross sections

-BR(W"=> Iv) [nb]

tot
GW.‘.
—
o
LA T s e s

ok

8_

ATLAS Preliminary

s =

_[ Ldt=33-36pb"' |

@ Dala2010fs=7Tev) wmm total uncertainty
O MSTWos -@- sta @ sys @ acc
A ABKMog uncertainty

» JRo9 68.3% CL ellipse area

09 1
- BR(Z/y*— I [nb]

0.8

@ Results in the T channel

oy, - BR(WW—1v) =

Oy -

11.1 £ 0.3 (stat.) =
1.7 (sys.) £ 0.4 (lumi.) [nb]

BR(Z/y*—tt) = 0.97 + 0.07 (stat.) +

0.06 (sys.) £ 0.03 (lumi.) [nb]

T | T T T T T T I L} L} T | T T T | T T T
Z-1 cambined
= b p———i ATLAS
Z — eelupn e .
33-36p0" arxiv 1108.2016,
W e sub to PRD
Te T, . i
— Stat
Te Ty —— Syst @ Stat
— Syst @ Stat @ Lumi
Tu T T Theory (NNLO)
L ] L L L I 1 1 1 I L 1 1 ] L L L ] 1 L L
0.6 0.8

1 1.2 1.4 1.6
o(Z = I, 66<m, <116 GeV) [nb]
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A(m) =

Y (m)

W differential charge asymmetry

@ W lepton charge asymmetry
#* n(W*) measurements constrain PDF of u and d
* #U,d momentum W+ produced asymmetrically

= charge asymmetry of |,v from W decays

= but V-A interaction reduces the observable
asymmetry in the lepton rapidity distributions

#* experimentally, a clean way tbuo do this study
IS to measure the charge asymmetry as a
function of the lepton pseudo-rapidity 0.150

o (m)-o

o
I

L L L L L B L L B IR
- ATLAS Preliminary

5[ —4— Data 2010 ('s=7 TeV)

| 4% MC@NLO CTEQ66 PDF

[ N\ MC@NLO HERAPDF 1.0

o
&)

O
N
o

.
N
LI UL |

Lepton charge asymmetry
o
W

E?'SS > 25 GeV |
my > 40 GeV

oW (m)+o

0.3 \s=7 TeV

0.2

01 pl > 20 Gev

Lepton charge asymmetry

o
F e
-0.1— =& CMS (W- uv)36pb’
- ® LHCb (W— uv)36pb’
0.2
_0_3"_

RN R R I SN I S
& ATLAS+CMS+LHCb—

ATLAS (extrapolated data, W — Iv) 35 pb™

MSTWO08 prediction (MC@NLO, 90% C.L.)
HHEE CTEQSS prediction (MC@NLO, 90% C.L.)
% HEHA1 0 predlctlon (IVIC@NLO 90% c L )

Pre]iminary;

0 05 1 15
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3

W (m)

0 05 1 15 2 25
PLB 701 (2011) 31 In |

% this measurement is rather sensitive
to PDFs because most systematic
uncertainties cancel in the ratio

Reasonable agreement with
different PDFs predictions

ATLAS-CONF-2011-129
LHCb-CONF-2011-039
CMS-EWK-10-006 12



Z and W p- measurement

_~ Real electron
F 3

E, Energies below
electron window

Z events provide critical
E control sample

At LO g7 =0; non zero value is generated
through the hadronic recoil of ISR p}

Zp
% Z provide critical coLtroI sample for W
% to model high-p; lepton kinematics
% pZ reconstructed from 2 leptons
% detector and FSR effects removed
with a bin-per-bin unfolding

Soft component

W,
% for precise m,,, measurement
#cannot reconstruct ﬁ" easely (v in final state)
*py’ reconstructed from pR

]|:|1 T hEE L I DL I

= D E ATLAS Praliminary
3 0065 | ATLAS  (a) - : S Lt~ 31 pb”
¢ [0 "1 http://arxiv.org/abs/1107.2381 2 Juan-srpe
005 Jror=sssom' More details in EPS talk ]
E:!; 0042_ Combined ee+mt_1 by R. Reece E=
o C 4 —=—Data 2010 E
2 g.03C —RESBOS ‘£ wDaa
T - —-PYTHIA ] ) —RESBOS
[}_[}2:— mb%...l....l....l. L L
; mz In1<24 Reasonable agreement of £ T 3
: p = 20 GeV ] g n 1-2; £ % 3 I3 E T E
Goev<m<itocey ] measurements with theory S A 3
> 10 15 20 25 30 pr8d|Ct|0nS 2 g::t 56 i) 40 I 50 :::-:u
pz [GeV] pY [GeV]
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: W/Z+|ets production at LHC

@ W+b-jet
% 15t measurement in exclusive jet bins
%* uncertainty : ~20% stat., ~25% syst.

W+b-jet cross sections
20

8. [ ATLAS Preliminary Data 2010,Vs=7 TeV/
5 — & Elecion Channa ) .| * dominant systematics
& 5 —l— covbined Elecrron and KMaoa J Ldt = 35 pb -+ b-tagging & SV mass
— ¥ :tflr;:;r e I template =16%
il ALPGEN + JIMAY (b et From ME and P2 | - top background =12%
= ALPGEN + JIMALY (bt only Traem ME) 1 1 -« QCD background =~7%
T 10 T A m T + W + b-jet modeling =10%
= - i = jet + b-jet energy scale =7%
= : |
5 & + . A + | ———— _
I 1 T | |
- T ! Paper in preparation
. : More details in EPS talk
0 1 et 2 jet 1+2 jet 2 LI

NLO agrees within 1.5 ¢
with the measurements
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WW: 414 events, ~40% bkg
WZ : 71 events, ~15% bkg
ZZ . 12 events, negligible bkg

W.,Z and di-bosons cross sections

2010 results

Wy and Zy: arxiv 1106.1592,
accept by JHEP

WW: PRL 107, 041802 (2011)

o : ] : -
2107 = ATLAS Preliminary
e
5 F . édet:éU.USS—?_Uri i
100 \s : ?Te‘u‘é
- . ® Data 2010 (+35 pb™)
10° = o Datri; 2011 |
- i 0.7 | ' 2011 results
N | ; | L 07" | | WZ: ATLAS-CONF-2011-099
102 1 iy | Z7: ATLAS-CONF-2011-107
= 2 - 4w | WW: ATLAS-CONF-2011-110
B = s iy
10 |
- ! : : § |
w |z T w | 7 | ¢ Tt T ww | owz | 7z |

Overall good agreement between measurements and theory

Crimea 2011, 04/09/2011
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Heavy lons results

CATLAS

Heavy lons collision with a candidate Z—ee events, m_~104 GeV

Crimea 2011, 04/09/2011



? Z production in Pb-Pb collisions

o AnaIySIS Rpc : yield scaled by the ratio of the mean
#* Z—uu channel explored number of binary collisions in each

: . . : 1 centrality bin to that of the most
%* integrated luminosity analyzed : 7 ub peripherical one
% muons with p.>20 GeV and |n[<2.5

#% 38 candidates in the mass window 66-116 GeV
Phys. Lett. B 697:294-312, 2011

:;. T 17T I T 17T I T 17T I L I T 17T E 2-5 LN LR NN DN N DN NN LN NN N DL NN NN N

3 30F arLas . 2 [ anas ]
<« | PoPOyS,=276TeV N | PbePb\S =276 TeV ]
I | =+ Data 3 -
& e N ]
B I = 4
g 20- . £ ]
I % 1.5 .
2 ]
i II +

L &)

o

10 - nd
- - 0.5 4_ -
U- I+ I#—#ﬁl L +' —l '-+'- - [ TR TR N TN N T A TN T TN NN S TR N AN N S :

0 60 80 100 120 140 0 20 40 60 80 100

I W invanant mass [GeV] 1-Centrality %

Not enough statistics to draw conclusion on normalized yield
Crimea 2011, 04/09/2011 17



W production in Pb-Pb collisions

@ Analysis (W—-puv)
#* veto dimuons with mw>60 GeV (DY & Z candidates) and decays in flight
#* build a template from W — yv MC@2.76 TeV pp
% use a function to describe background

% find the best estimate of the number of W ATLAS-CONF-2011-078
:-.-.‘ 19 r | | ||||||||||||||||||||||||||||||||§ -"E:.2,5_||I|I|||||||III||||III|||||||II||||||||II||||II_
[ub] o 7 | T .
O [ Y ATLAS Preliminary JL 5 b’ = [ AILASPreliminary -
g = L= \Syn=2.76 TeV - - []Total uncertainty i

3_ ] - o .
10 - Data 2010 1.5'_IL“*'5MD'1 \Sy=2- 76 TeV ]
o I |

—-Background ] iy . + ]
10 y Fi g 3 + ]

: ﬂ ’» 0.5- l .

1= : ]
‘IG-'I-|||||||||||||||||||||||||||:|T'1~1|||||| |||_ |:] [ ||||||||||IIII|IIII|III

0 10 20 30 40 50 60 70 80 90 0203040506070809 T
P [GeV] 1-centrality

R result is consistent with no W suppression, as expected

Crimea 2011, 04/09/2011 18



dijets in Pb-Pb collisions

@ Selection Phys. Rev. Lett. B 105:252303, 2010

#* jets from anti-kT algorithm R=0.4, A¢>n/2, ~1700 events with ET>100 GeV, |n|<2.8
_E;—Ep E,>100GeV

& ET balance A_F_m E'J'}_'} 25GeV
dijets are expected to have A;~0 with deviations expected from gluon radiation falling outside

the

jet cone, from instrumental effects. Energy loss in the medium could lead to much stronger

deviations in the reconstructed energy balance

-

) dN/dA

eyt

(1/N

J
s

L

4 T

J

= 4 T

40-100% ] < '20-40%] < S IWsy =276 TeV 0-10%
> > > ATLAS
. ® Ph-Pb datag . 5 S abo + e
@ @ @ -1
= L =17 ]Jb
2 O p'p data g = E %, ) int 1

01 Pythia+Hlijing

* PythiatHijing illustrate effect of Heavy lons background on jet reconstruction, not any
underlying physics process

#* the dijet asymmetry in peripheral Pb-Pb events is similar to that in both p-p and simulated
events; however, as the events become more central, the Pb-Pb data distributions develop
different characteristics, indicating an increased rate of highly asymmetric dijet events

#* R varied to 0.2, 0.6 : large asymmetry not reduced

* Jets remain back-to-back First indication of jet suppression
Crimea 2011, 04/09/2011 19



Conclusion

@ General comments

% ATLAS experiment at LHC has collected so far >2.5 fb™* of pp collision
data and 9.2 ub* of Pb-Pb data

#* detector is performing well and only part of data analyzed yet
@ Standard Model results

%* Dbrief overview of a few results, from cross sections of “simple objects”
(e,u,y,jets) to W/Z events

% much more results available

# overall good agreement between data measurement and theory expectations
@ Heavy lons results

#* 1 have flashed only very few results obtained by ATLAS

% leptonic probes : Z and W productions consistent with simple scaling with N__,

% high p; observables : jet production suppressed by a factor 2 in central collisions
@ References

https://twiki.cern.ch/twiki/bin/view/AtlasPublic

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/StandardModelPublicCollisionPlots
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=

S b ‘E '“'TE‘-’ - Data 2010

= det 1.4pb"  [UFONLL

10 —NLO

T g —-Pythiia x 0.45

A -— PowHeg+Pythia
10°

--- PowHeg+Herwig

S v b ber e bevee boven bovra by v by v i e
|||||||||||||||||||||||||||||||||||||||||||||||

ATLAS Preliminary

0 10 2{} 3{} 40 5{) E‘-D ?{} BD 9{} 100
p, [GeV]

For muons with p; > 25 GeV a deviation from the NLO central prediction is
seen, indicating the sensitivity of the data to the NLL high-p, resummation,
for the first time in heavy-flavour production at a hadron collider
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vy production

T T T T T T T T T T [ T T T T T T T T T T T T T
i Data2010,\s=7TeV'det=37 pbq B8

iso(part)

p/>16 GeV,E;"""" <4 GeV,AR">0.4
n'|<2.37 excluding 1.37<[n|<1.52
{- measured (stat)
+ measured (stat @ syst)
s DIPHOX
- 77~ ResBos

1Y

102

do/dAd  [pb rad™]
T TTT II|

IIllIIl

10

1

— t————_ DIPHOX:

ERINRRNNNS ‘&N&&l&w&;\\\'ov\\\\z\\\\\\\\\\\\\\\\\\&x\\\w\\\\\\\\\\xm_-.;
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IIlIIlIJlII

ResBos E
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T
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? Cross section measurements

@ Ingredients N-B O fid

O fid = Ttot =
* N, - number of events observed fud me . tot AH-',.’E
In the signal region

* N, : estimated number of background events
% A kinematic acceptance factor, estimated with generator level Monte Carlo

% C . summarizes reconstruction efficiency, estimated with reconstructed Monte
Carlo, corrected with scale factors

% L . :integrated luminosity
@ Fiducial cross section

% corrected for efficiency factor C

% adjusted to data/Monte Carlo differences
@ Total cross section

% corrected for acceptance factor A
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QCD estimation

W — er: template fit to E%ﬁs"-‘. Template derived from data
with inverted electron ID and isolation.
Z — ee: template fit to mys to a sample with looser electron
ID, extrapolated to the signal region.
W — pr: matrix method using track isolation.
Z — ppe: ABCD method with track isolation in m,, side-band.

}SUDD_II|||||||||||||||||||||||||||||||||||||||||||||||_ } T '_'L' T I'_I ™ .I s I T 'I T I:
ﬁ e —+—Da'.a!:|'-:l:\JE-FTe"..']E @ Sﬁuz_é;ia;:fnm-ﬂed_ JLdt=3l3pb" _;
2 4000 [[Jwoeeewss 2 = gppE e ATLAS Preliminary 3
§ L ] I= F [ Jwser ]
i [Joeo i S 250F -
“ 3000f ] W ]
- [Lat-ssps® 200 3
2000 ATLAS Preliminary 15,35_ _
: ] 100F 3
1000 . u ]
[ i 50F =
Eb 10 20 30 40 50 60 70 80 90 100 0 70 80 S0 100 110
E™ [GeV] M. [GEV]
T
Ryan Reece Penn | ryan.reece@cern.ch | ATLAS W and Z cross sections EPS-HEP 2011 12 /3
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Systematic uncertainties for W/Z selection

® dow e Of 1.8—-2.1%, dominated ® dow_yuy of 1.6 - 1.7%, dominated
by electron reconstruction, by muon efficiencies, QCD
identification and E7."™ background and E7"™
® 00z .0 of 2.7%, dominated by el. ® S0z, of 0.9%, dominated by
reconstruction and identification muon efficiencies
Electron channels (%) W= W w- Z
Trigger 0.4 0.4 0.4 <01 Muon channels (%) w wt W~ =
Reconstruction 0.8 0.8 0.8 1.6 Trigger 05 05 0.5 01
Identification 0.9 0.8 1.1 1.8 Reconstruction 0.4 0.3 0.3 06
Isolation 0.3 0.3 0.3 — Isclation 0.2 01 0.2 0.3
Energy scale and resclution 0.5 0.5 0.5 0.2 pT Resolution 0.04 0.03 0.05 0.02
Defective LAr channels 0.4 04 0.4 0.8 T Scale 0.4 0.6 0.6 02
Charge misidentification 0.1 01 0.1 0.6 ;-;If.’iﬁﬁ 0.5 0.4 0.6
f-:%“ﬁﬁ 0.8 0.7 1.0 — Pile-up 0.3 0.3 0.3 03
Pile-up 0.3 0.3 0.3 0.3 Vertex position 0.1 0.1 0.1 01
Vertex positicn 0.1 0.1 0.1 0.1 QCD Background 0.6 0.5 0.8 0.3
QCD Background 0.4 0.4 0.4 0.7 EWHK-+tf Background 0.4 0.3 0.4 0.02
EWK 4ttt Background 0.2 0.2 0.2 <01 {:'w-ll,uz Theor. uncertainty 0.8 0.8 07 03
UWIZ Theor. uncertainty 0.6 0.6 0.6 0.3 Total Exp. uncertainty 1.6 1.7 1.7 0.9
Total Exp. uncertainty 1.8 1.8 2.0 2.7 A W/Z Theor. uncertainty 1.4 1.6 20 2.0
A Wz Theor. uncertainty 1.4 16 19 19 Total excluding Luminosity 21 23 26 22
Total excluding Luminasity 2.3 24 28 33
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? W production cross section vs theory

@ Total cross sections

% overall remarkable agreement
with NLLO PDF predictions

% a few differences between different PDFs
(w/ only 68% CL PDF errors)

% comparing total cross sections, the acceptance
uncertainty accounts for effect of different PDFs

on the unmeasured phase space ....
@ Fiducial cross section

% comparing in the

fiducial region disentangles
theory and experimental effects

%* this enables more interesting comparisons
among different PDF sets

%* first dedicated calculation of NNLO predictions
based on FEWZ and DYNNLO
with experimental cuts

Crimea 2011, 04/09/2011

o' . BROW'=> IV) [nb]

ahd - BR(W*— I'v) [nb]

@ Data 2010 45=7TeV) W total uncertainty

O MSTWOoa
& ABEMOS
| 1]

F1 T T T T T T T T T
[ ATLAS Preliminary
6.5

J- Ldt=3336ph"

—a— sta & sys & acc
uncertainty

68.3% CL elipse area 7

3.5

2.5

3.5 1 1 1

4

N B
4.5
oy - BR(W — V) [nb]

O MSTWOa

I A ABKMDS

¢ JR0D

T T | T T T I T T
~ ATLAS Preliminary 7]

| @ DaaZ0l0is=7TeV) B tOLE| uncerainty

I Ldt=3336ph"

—a—sta & sys
uncartainty

68.3% CL ellipse area —

1.8

I 1 1 I 1 1
2 2.2
i . BR(W — IV) [nb]
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? Z production cross section vs theory

TLAS Preliminary

L_

@ Total cross sections

% overall remarkable agreement
with NLLO PDF predictions

-—
=

o - BR(W*— Iv) [nb]

. . 1{}__ —
* a few differences between different PDFs i ij-ae. e
(w/ only 68% CL PDF errors) N TR
. . 9 @ Data 2010 45=7TeV) mmm total uncertainty ]
% comparing total cross sections, the acceptance [ O msTwos -+ oo ou:
. . ABKMOD
uncertainty accounts for effect of different PDFs - 68.3% CL elipse area
B_ —]
on the unmeasured phase space .... S SIS

@ Fiducial cross section o9 . BR(ZAy"~ I'T) [nb]

mparing in th = A B B

* comparing in the £ [ ATLAS Preliminary _
fiducial region disentangles = | ]
theory and experimental effects é Tt ]

%* this enables more interesting comparisons & 51_ ]
among different PDF sets T S ) L

. ; ) L _ t=33-36pb ]

%* first dedicated calculation of NNLO predictions oef . vy
LA @ Data 2010 s5=7TeV) mmm total uncertan —

based on FEWZ and DYNNLO - o wsTws >sasss :
with experimental cuts C 0 ke 60.3% CLolipse e ]
4+ _

04 045 o5 055

o9 BR(Z"*— I'T) [nb]
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? WI/Z production cross sections vs theory

o W=*/Z, W /W ratios profit from exp. and theor. systematics cancellation

o W#/Z ratio measured with total uncert. of 1.5%, W+ /W~ with 1.2%

I
ATLAS Preliminary ATLAS Preliminary

- had . FaA
J L & - 33-36 pb J Lt - 33-36 po"
_DH'I.EED'H:IHE-TTEVJ —DEEE’G1D!\E-TTE'|':|

B total uncestainty m B otal uncertainty =

EXp. Uncertainty EXp. Uncertalnty

&  ABKMDG &  ABEMI9

v JRI9 . * JROS

*  MSTWOE ®  METWIE

TN T N NN TN T N AN TN NN TN T N NN N A A AN [ I T T T T T N T O O N O O O N1
10.58 . 1.3 1.35 1.4

ATLAS Preliminary

J Lt - 33-36 pb”

ATLAS Preliminary

J L dt - 33-36 pb’

— Data 2010 45 - 7 Tew) — Diata 2070 {5 - 7 Tew)
= total uncestaimty = total uncertainty
exp. uncestalrty EXp. Uncartainty
i ABKMOD
* JROD
& MSTWOE

!||||||||||||||
i ¥:3 ] [ W]
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? Comparison with theory : lepton universality

¢ New measurements of the ratios of the ¢ and u branching fractions

e Br(W
Ry = W r(W = ev) _ | .006 £ 0.004 (sta) £ 0.006 (unc) £ 0.023 (cor) = 1.006 £ 0,024
oy BriW — uv)
e
© Br(Z
Ry = 2Z- r(Z =€) _ | 018 +0.014 (sta) £ 0.016 (unc) £ 0.028 (cor) = 1.018 + 0.031
o, Br(Z —pu)

ATLAS Preliminary

¢ Inserting Bz PDG value |:_

; 1.1
into the present j'—dt=33-35|3h' .
measurement for a | i
combined cross section .

analysis

= reduction of correlated Ry - 68.3% CL ellipse area

[ B8 data 2010 5= 7 Tev)
| B Ry PDG world average
- I R. PDG worid average -
- = Standard Model 7]

08 009 1 1.1
R, =c,BR(Z— e'e) / o, BR({Z— u'w)

S
]

systematic uncertainty

= improved result of
Ry =0.999 + 0.021.

Ry =0, BRW"— ev) / G, BRW* — pnv)
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W+jets : e and p channels

= 1 0*e I I I | | 3 = 1 0*e I I I | | 3
o o W—ev + jets . o C Wopv + jets .
py i 3" EEEG%]JO-\ s=7 TeV - gy i - Data 2010,\'s=7 TeV |
2 8 A SHERPA : 2 8 Y ALPGEN -
(0] Q A SHERPA

= 4 % PYTHIA =4 ‘

s 107 (1) BLACKHAT-SHERPA= s 10°F > PYTHIA E
== - MCFM e - = %1/ BLACKHAT-SHERPA 3
Al - . A - MCFM .
+ i . ] + I . ]
= B ATLAS Preliminary 1 = B ATLAS Preliminary -
= 1 02 | _| = 1 02 | _|
© S & © = e

i ILdt=33 pb™” AN i i ILdt=33 pb”’ N i
10g ‘ = 10g | =
: : : 5 %??
— A — e
E 1 e 1 = S 1 I I I I ! =
4] A 4]
Q Q
> >
(@] (@]
((}) ((b]
= =
= (=

Inclusive Jet Multiplicity, N

Jet

Inclusive Jet Multiplicity, N,

ATLAS-CONF-2011-060
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2

Z+jets : e and p channels

Njet) [pb]

_)+2
CR,

[

I
ATLAS Preliminary
_[ Ldt=33pb’

anti-k, jets, R=0.4,

—
o

o (Zy*(—p

I
ZiyH(— W) +ets
249%+ Data 2010 N's = 7 TeV)
—a— Alpgen

— ek b

Data/NLO

o

— kb

DOLNPD DR NP O =

oo —=— O

Data/MC Data/MC

— 10°E 5
'8_ = A.TI'JLASI Preliminary Iy (> e'e) + ]ets 3
— = A r% Data 2010 \s =7 TeV) -
- — I L dt = 33 pb . Alpgen ]
= | anti-k, jets, R=0.4, —=— Sherpa _
Al 107 p"313 > 30 GeV —&e— Pythia —
X = . —— MCFM 3
e - i
@ - .
I b = -
‘K?- - 3
N - .
b — e el e
1 /. } S
= . | =
o 16— ' %< Data 2010 f\.s 7 TeV) ]
2' 1.4 :_ theoretical uncertainties :
1.2 ]
:E 17/}{{ /.;'/f/ ZZ ///L/,//A" ]
§ oo T E
0.6 __ —_
1 | 1
16— I I —< Data 2010!AI;IJgen T
@] 1'4 - Wy Data 2010/ Sherpa
= 1 '2 - NNLO normalization e
i 17 5/ —
o o8p 77 77 j
0.6 — Z
O 14F I ; I =
= 123 =
— 1 \\\\\\\\\\'\- h\\‘\\\\‘\\\
S o08F “&‘ \ NN
S 06 N
1 1 1
1 2 3
>N
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P >30Gev —#— Sherpa
= —&— Pythia
- -
— —*— MCFM
L e
- e
= ! ! ° =
- <4< Data 2010 \s =7 TeV) —
— theoretical uncertainties —_|
— / 7 ]
IS INII I I SIS T
T —
__ P Data.2010!Alpgen ]
— s Data 2010/ Sherpa ]
— NMNLO normalization —
- /
rd - - 9,/ - Ll AN T
S S S SSSSSSSSSSSS SIS S
=
R HERRRE R RN RRR RN N
a N X NN

1 2 3

>N

ATLAS-CONF-2011-042
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Z+b measurements

Z+b uncorrected b-jet spectrum
N,

=]
iy
o = a ATLAS . *  Dala 2010 is = 7 Tev)
- - R10E |- preliminary - el b -
(’E:- X -£€ + iju X -£‘u 3 [ =g {.Lﬁgm E
E - -Ii‘|—~n|+|cts 1
L 1 Wi—=nv] + j8lg 4
® Inclusive b-jet production cross section in 10} = 8rgeon o
association with a Z boson 2 Jra=ssps’ :
® |et fitted yield is corrected for all detector
effects with MC LO matched prediction for i3 E
Zjet (including heavy flavour) from ALPGEN - o
and SHERPA 1 '
. lII::I.'_|ll|||||l_|—| IJ- I:
® uncertainty: = 20% stat. and =237% syst. 20 40 €0 80 100 120 140 160 Eﬁmggg Brapteear
® dominant systematics:
® b-tagging & SV mass template =~ 0%
. Z+b'jEt madeling = 10% BExperiment 3 ‘\'5'”:'5 Hraﬂ"’ﬂ,:{ws;lj + (L 120lumi) ph
® |et + bjet energy scale ~4%
® MCFM in good agreement with data within MCFM 3,40 + (.44 pb
uncertainty
AlLPGEN 223 £ 001 (stat only jpb
SHERPA 3.33 £ 004 stat only ) pb
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? Heavy di-boson production at LHC

@ Probes the electroweak gauge symmetry of the SM

#* determination of Triple Gauge Boson Couplings
provide a model Independent test for “new” physics

% measure “fiducial”’ cross sections to minimize the
dependence on theoretical predictions
% sensitivity increases with energy reach

@ Background to many searches

@ Signal and background

* use leptonic decays
- small branching ratios, low background
- tau decays contribute to e/p channels

% clean but small siﬁnal
2 i

top 35% 12% incl. DD
W+jets 30% 0% incl. DD
Z+jets 32% 52% incl. DD
vV 4% 28% incl. DD
Z+gamma incl. in VV 8% incl. DD
S/B 1.4 4 30
S/sqrt(B) 18 12 17
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data/MC

WW production

20

ATLAS-CONF-2011-107
=3 I L L L L L
- Iy —— Data il
1a0l= ATLAS Preliminary O WW-sI*vlv ]
- 3 Drell-Yan .
-I Ldt=1.02fb"  \s=7TeV 3 top N
120~ [ Diboson -
- B \W+jets/Dijet -
100 . + Gslahsysl ]
80 —
60— —
40 —

£F =
1 5E s Wy G e o
1E | =t |
0.5F + =
0750 700 150 200 550 300
M (I'TET%)[GeV]
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Events

data/MC

_I LI | L I T T 1T I TTrrr | L I TT 1T I T T 17T '| L | L [ LI l_
- .. —— Data -
900 ATLAS Preliminary T WW-sI*vl'v =
= ; [ Drell-Yan -
800F] Ldt = 1.02fb" \s=7TeV = top =
- B W-+jets/Dijet -
700 [ Diboson —]
- —+— -
600 —
500 3
— 'y -
= g h i -
400" —
300F =
200 =
100= —E
S————=——="1 - U e I T PR T
ZE : T T E
1.5 (SRR S LI N N . H JERR S SO S SRR =
1F SRS * I - =

%O T 2 3 5 78 9 10

Gy = 48.2 = 4.0(stat) + 6.4(syst) £+ 1.8(lumi) pb.

Jet multiplicities
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Leading Z Mass [GeV]

ATLAS-CONF-2011-107
Y] S I B BN BN SR BN W
- ATLAS Preliminary - o Data 2011 1
180 . .
; o zz ]
160 o —
n IR J.Ldt=1.02fb'1\s='?T'eV ]
140— . —
- A A Predicted BG in signal region: ]
120:1_ .. Z - 0.377 (stat) :;]; (syst) _:
mo}i:i:::"": : : : _:
e | e E
605—: EEE Signal Region —z
A0t i :, T I P T T
40 60 80 100 120 140 160 180 200
Subleading Z Mass [GeV]
tot 27 0.4 . -
oyy = 84737 (stat) 77 (syst) = 0.3 (lumi) pb.
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ZZ production

I L I | | | I T | | | ] T |
ATLAS Preliminary W ATAS, fLat= 102!
B i \Ns=7TeV, A= ]
f“é ""‘T‘”* £, ATLAS, J-Ldt =1.021b"
\s=7TeV, A=2TeV
— LEP, ILdt =700 pb”
fY fssss sacalt \'s= 130~209 GeV
4 .
=: DO,det =10’
B \s= 1.96 TeV, A= 1.2 TeV|
2 i
5 =:!=:
zz
fz 95% C.I. s
4 ——
I 1 1 | | I 1 | | | | | | | | i 1 | | 1 | | | | 1 ] | | | 1 |
-1.5 -1 -0.5 0 0.5 1 1.5
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WZ production

ATLAS-CONF-2011-099

1= L L N L
8 4oF ATLAS Preliminary o pAa E
=~ = 1 4 =
N 35ff Ldt=1.02fb" \s=7TeV =@ Top E
%) - CIW/Z+X -
E30;— [0 Ostat-syst —; L I . e s B B B S B
> osf 2 | ATLAS Preliminary Tuas, [Lat- 101
L % ] B 5 \'s=7TeV, A=3TeV
20 —
- ] _CDF,ILdt:1.9fb1
1 5 :_ _: A \s=1.96TeV, A=2TeV
10 ;_ _; P Do,_[u:n =4.11fp"
5 l T = B \'s=1.96TeV, A=2TeV |
— T ==
0 50 100 150 200 250 pyZ
pY” [GeV] |
fid _ 18 ctaty O ooty +3 - W'z vl
ﬂ_wz_}ﬁ,{{ = Ilg_m{f‘-‘m” _ﬁ{!'-'}' st) __;_Ifluml} fb Agf 95% C.L. _'_
ﬂTr-:{_i:TE- = 2 1 ' 1 :;é{qtﬂt-} : : %{q}:ht] tH:g{I..L“TI.i_} I.Jh. 1 | I | 1 1 1 | | | 1 1 i 1 | | 1 I 1 1 1 | I 1 1

-1 -0.5 0 0.5 1
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Centrality definition for Pb-Pb collisions

1_'_| E LI L L |||||||||||||| |||||l|||_
> - ATLAS-
= 10°g Pb+Pb \/sp)=2.76 Te\=
T -
9 5|1
Z 10°F E
© — -
IS _
= S T - R %
- o o o = i
3 - < N S
10°H & & & i K
| = S = S) v
- ']
10 E
i |||I|| ||||l||||I||I||||I||I||||I||IIII}:

o
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FCAL E, [TeV]
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