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Presentation

I. LHC start & ATLAS Operation
II. Jets & Limit on Q*

ITI. ETmiss & first SUSY search
IV. W&Z and Mw prospect

V. Conclusions

What is not presented

Detailed detector commissioning, performance & operation

Particle identification (electrons, muons, photons, .....)

Evidence for prompt photon production (cf Louis Fayard’s presentation)
Soft Physics

Top

Even more uncovered topics



Credits

e I was inspired by the lectures/presentations prepared by

e Fabiola Gianotti, Pascal Pralavorio, Tancredi Carli, Jim Virdee, Louis Fayard,
Beate Heinemann, Ariel Schwartzman, Laurent Serin, .....

e Most of results presented today are from ATLAS CONFerence Notes
prepared for ICHEP & HCP conferences and available at
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/RESULTS/summer2010.html



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/RESULTS/summer2010.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/RESULTS/summer2010.html

pp collisions at Vs = 7 TeV

e Why a hadron collider when

e Hadrons are complicated objects
e the elementary process is then not known (quark, gluons)
e the kinematics of the interaction not fully constraint
e pollution by other components (underlying event)

e But
e Can reach higher energies

Lepton Collider Hadron collider
(collision of two point-like particles) (collision of ~50 point-like particles)
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From cosmic muons to collisions: LHC

LHC design LHC 2009-2011 Tevatron
Vs 14 Tev 0.9, 2.1, 7 TeV 1.96 TeV
Number of bunches 2808 2-400 (40) 36
Bunch spacing 25 ns 75-150 ns? 396 ns
Energy stored in beam 360 MJ 2 MJ for 40 bunches 1 MJ
Peak Luminosity 10%-10%*ecmst|  1028-1033 cm2s71(1031) 3-10%2cm2s!
[¢-dt- one year 10-100 evts/fb | 0.1-1 evts/fb (3 evts/pb) ~2 evts/fb

e With nominal parameters: LHC is a factor ~1000 more powerful than Tevatron
e Energy: Einc = 7-Etevatron
e Luminosity: Linc = 3-30- Ltevatron
e Physics cross sections factor 10-1000 larger
e First collisions at 7 TeV were collected on 30.03.2010
e Generous harvest since then



Cross-section Measurement
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efficiency




Collider luminosity £

e Luminosity is given by the beam optics:

Interaction
region
Bunch 1 — " — Bunch 2
T 3 >
N, Efcctiveend — 2

® Nevents =€ X O
e Experiments count the number of events
e ¢ has to be known to be able to measure cross sections

Best estimate of ¥ is given today by the measurement of the LHC beam currents:
+11%

Dedicated detectors, measuring events from known cross-sections will be used and
ultimately provide a measurement of the luminosity to £2-3%

e ALFA detector to measure elastic p-p scattering at small angle being installed
Physics processes with well calculated cross-sections



Luminosity so far with pp collisions at Vs = 7 TeV
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Needs to take into account
data taking efficiency
~950%,

Very fast progress
1 fill today =
all data collected between April & July
(on Sunday: >430nb™ recorded)
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Cross-sections -> Triggering
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Efficiency
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Triggering in pp collisions at Vs = 7 TeV
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Track momentum scale

e Precise measurement of magnetic field (2006)
e Momentum scale known to a few %o in low pr range

Minimum Bias Stream, Data 2009 §/5=900 GeV)
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Events / 5 MeV

Data n® mass / MC n° mass

Electromagnetic Calorimeter Performance: n°

E(cluster)>0.4 GeV, pT(yy)>0.9 GeV
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Muon Performance . ?7
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Jets in ATLAS

e Reconstruction in ATLAS

e 3D calorimeter clusters + anti-kt algorithm (R=0.4, 0.6)

Run Number: 159224, Event Number: 3533152

Date: 2010-07-18 11:05:54 G5

-

~
~

-
-

Highest jet pr ~ 1.12 TeV
in central detector region

4 jets in this event:
pr(j1)= 1120 GeV

prli)= 480 GeV
priz)= 155 GeV
prisd)= 95 GeV
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Jet Energy Scale

e Need to account for
e (Calorimeter non-compensation

e Energy losses in inactive regions
of the detector (des material)

e Particles which are not totally
contained in the calorimeter

o Particles that fall out of the
reconstructed jets but are
included in the truth jet

o Inefficiencies in calorimeter
clustering and jet correction

— Anti-k,R=0.6, JES Calibraton ~ Monte Carlo QCD jets
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e Explot jet pr balance to
¢ inter-calibrate central-forward jets

ATLAS-CONF-2010-056
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Relative Jet Energy Scale Systematic Uncertainty
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Jets Physics

e Statistics presented at ICHEP conference
e pret>80 GeV (and sub-leading jets pret>40 GeV) & |yit|<2.8
e Only show statistical errors

® \ T \ T T T <= T T <10 2 E \ =
. é 1 E_._l_._ ATLAS Preliminary E % 1 0'2 ATLAS Preliminary % ; ATLAS Preliminary ;
& f N5 =7TeV O, 403 Ns=7Tev ®.10°%¢ Ns=7TeV E
£107F 4 B = E
% —4— Data _[Ldt:zes ' __'8.'_1 0‘4 —4 Data _[Ldt:zgs nb"! é % 1 0—4 = —4— Data ILdt=296 b’ -
_Z__ 2 — PYTHIA "Z'- 5 — PYTHIA 1 =Z £ — PYTHIA 3
—10°¢ 5 T 10 anti-k, R=0.6 ; 10° r anti-k, R=0.6 f;
Z 40 ly'*|<2.8 = y*'|<2.8 E
10° anti-k, R=0.6 4 7 -7 10 E
e 10 E
|3’Jel|<2-8 8 1 0—7 | _
1 0 41 _| 1 0 3
i =?=| ] 10°%: 8
E ! ! ! ! ! ! = E ! | L 10 T S S B e
>1 =22 =3 \24 =5 26 27J 28. 500 1000 . 150 0 1000 2600

Y N® P [GeV] M; [GeV]

i in |
Few Top candidates in ! Tevatron Vs=1.96 TeV !!

Start to probe new phase space

ATLAS-CONF-2010-084
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Inclusive Jet Differential cross-section

e Inclusive Jet Cross-Section (~Tevatron x 100)

Restricted to 17nb-1 (no pile-up
contamination), PH¢t>60 GeV, |Yjet|<2.8

Correct measured jets to particle level using
parton-shower MC (Pythia, Herwig):

e Compare to NLO pQCD prediction
corrected from hadronisation and
underlying event

Theoretical uncertainty on o (PDF, as, scale) [}
e 10% over measurable pr range, y~0
e increase to 30-40% at |y|~2.8

Experimental uncertainty on o
e 30-40% dominated by Jet Energy Scale
e 11% from luminosity not included

ATLAS-CONF-2010-050
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Jets: Theory vs Data vs pT

anti-k) jets, R=06, \s=7TeV, [Ldt=17nb" ATLAS Preliminary
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Jet-Jet mass
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Search for new resonances

e Search for excited quarks (g*—jj) over 315 nb-!
e Signal is searched as a deviation from a smooth monotonic function
e Systematics considered: luminosity, JES, background fit

e To enhance S/VB: pi#'>80 GeV, Pr2>30 GeV, |yi|<2.5 & |Ay|<1.3

I
10*

Events

10°

10°

ATLAS

Ns =7 TeV =
[Ldi =315 nb' 3

Data
— Fit
—=— Q*(500)
—— q"(800)
—+— (*(1200)

(D-B) /\'B

N O N

TTTTT TTTT T TTTTT T TTTTIm T TTTIT T TTTIT T TTTTIT T
{ L4 i

[ [ LAL L LI Ll L LIl Lo |

500

1000 1500 _
Reconstructed m’ [GeV]

o x A [pb]

10°E

10%¢

\
— —- q* MCO09 ATLAS
q* Perugia0
______ g* MC09’ Ns =7 TeV E
A—— Expected limit de, =315nb"
\\ ----- Observed limit iy
\\\\
\\\ N
.- \\}\ ;
SN [ 1.26 TeV |
o~~ ~>
"™,
pén ~.\ ,,,,,,
1 I 1 1 ‘ 1
500 1000

Resonance Mass [GeV]

0.4<M(g*)<1.26 TeV excluded at 95% CL (CDF latest result 0.26<M(g*)<0.87 TeV

Submitted to PRL - arXiv:1008.2461v1 [hep-ex] 14 Aug 2010
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Missing Transverse Energy

° ETmiss

e Important variable: measures the
transverse momentum carried by
neutrinos (or any non interacting
particle)

e \ery sensitive to noise in the detector

Calo _ __
x, y — Ex}y .
TopoCells
Electrons Photons Taus Jets Muons  Unused TopoClusters
v v ' ' ' v

Go back to constituent Calorimeter Cells — apply overlap removal at Cell level -
Cell calibration weights dependent on the object - add them to calculate partial terms

l | l i l l

MET RefEle -+ MET_Refy 4MET RefTau4MET Reflet4+ MET RefMuo-4MET_CellOut

+ MET_Cryo + MET_Muon = \ET RefFinal
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Missing Transverse Energy

From MB events where EtMss~(Q
Measured across the whole

calorimeter (200 k cells),
In|<4.9

Use noise suppression
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SUSY search

e No lepton

e Two high pr jets (70-30 GeV)

e At least one b-tagged jet (L/o(L)>6)

Events/ 0.5 GeV'?

ATLAS-CONF-2010-079

1 07 E LI | LI T | LI | T LI | LI T | T LI | T LI | LI | LI T | LI T | ?
6 ATLAS Preliminary O-lepton channel =
10 _ 2 jets p_>(70,30) GeV &
10° fL dt = 305 nb’ ® Data 2010 {s=7 TeV) E_
§ —— Monte Carlo §

4 [] QCD production
10 Eg [ W production EE
3L Il Z production l
10 EE ] top production EE
1 02 :E lllll SUSY Su4 E:
105 =
1 E

14 16

18 20
ETiss/\ SE, [GeV']

'2III|III|III|III|ILL
1% "2 4 6 8 10 12
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Electroweak Physics

e Current Electroweak theory thoroughly tested (and never “broken”) until
now (LEP, Hera, TeVatron, y & neutron magnetic moments,...)

e Better than %o

e Aim at LHC:
e Finally break it!
e Deeper understanding to:

¢ tighten indirect constraints
o find deviations

e Detector calibration
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Z & W productions

e Z production
e 15-10° evts in one year at
d¥¢/dt = 1033 evts/cm?/s
e dq annihilation
* Xg-Xg ~ 4-107
e pL=0.5Vs (Xq-X3)
o Z decay

e To 2 energetic fermions of
opposite charge
e 70% are quark pairs

¢ jet-jet distributions are
dominated by QCD background

e Study lepton pairs: cleaner
e electrons
* Muons
e taus

proton

e \W production
e 0z~ 10 - ow
e ow" >ow (quark content of the
proton)
o W+ peaked at high rapidity; W~ in
central rapidity
o W decay

e 32% to one energetic fermion &
one neutrino

e 68% to two quarks
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Entries / 5 GeV

W—ev

= E;(e)>20 GeV, Inl<2.47 | + R +
= Loose electron ident. = Tight electron ident. = E;MSS > 25 GeV
mr = JQ;}‘{,pl}{l —cos(¢! — "))
s[ T T T T T T L I e I L N AR T e TS 1 = LA [ e 3
10" ATLASPreliminary e Data 2010 (7 TeV) 3 8 - ATLASPreliminary _, pata2010 (7 Tev) ] 3 - ATLAS Preliminary .
il CIW > ev 1 o 10° CIW > ev 4 - —e-Data2010 (7 TeV) J-L=295”b :
10¢L ([ele)) 4 - CJQcb 1 < T COW = ev ]
g CIW v 19 - CIW > 1v % 102 E3acD =
- [ tf semi-leptonic = ) r [ tt semi-leptonic = c EIW v - =
3L c = - - I T seri-leptoni i
10 - JL=296 b T 10 : IL=296 " 3 LICJ : semi nic, :
102 . 102_ 10
10; E :
- r 1 i
1 0—1 L RN 1 0_1 i ] 0-'
0 20 40 60 80 100 12 0 20 40 60 80 100 12C 0 100 120
ET™ [GeV] ET*° [GeVl m, [GeV]

» Good agreement data/MC (shape)
= 815 W->ev events (mT>40 GeV) with a high S/B
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Entries / 5 GeV

Mt with [Ldt=1.01pb™! with Ey™ss cut

10

104 E I I | 1 | I | | 1 I 1 1 I I | 1 | I 1 | 1 I E
- -e-Data2010(7Tev) ATLAS Preliminary 3
- [ IW > ev 1 B
=S I L, Y Y =
B Etf 7|
B Z - ee 7]
10°F -

I‘ _\(ﬁ;%f

100 20 40 60 80 100 120
m; [GeV]
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Entries / 5 GeV

W—pv

" pT(w)>15 GeV, Inl<2.4 +

» |[ApT (ID-MS)I < 15 GeV = pT ()> 20 GeV
» [Zp-Zvixl<1 cm = 2p(ID)/pr < 0.2

A 4

1 06 E T T I T T T | T T T | T T T | T T T | T T \_E > 1 05 E_I T T | T ‘ T T T | T T | T T T | T T I—g
E —e— Data2010 \s =7 TeV) J 8 F ATLAS Preliminary —e— Data2010 \is =7 TeV)
5 - % W - uv 1 o L % W - pv -
107 P = 10 _J. L=291nb" — P E
4 r COW-av b g E COw-1 E
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£ E 3w 107 S E
10%E ATLAS Preliminary = i ]
E -1 E 102 E
102 E L=291 nb —§ F
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10 +
1 1
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ET* [GeV] ET™* [GeV]

Entries / 5 GeV

A 4

+

= E,"ss > 25 GeV

mr = \/ng.pll’..[l - CDS((;&F - ﬂbvl)

= Good agreement data/MC (shape)

= 1111 W->uv events (mT>40 GeV) with a high S/B

4‘ —e— Data 2010 \'s = 7 TeV)
10 E CIW-uv
F CJacp
L B Z—uu
3__|:|W—>rv
100 EF @z
S

60

| T T T | T T T
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m; [GeV]
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Mr with [Ldt=0.991 pb'! with Er™ss cut

Entries / 5 GeV

10°

10°

—e— Data 2010Ns=7TeV)  ATLAS Preliminary
CJwW-uv

— i J L dt =991 nb”
E W — v

- Z— 1t

B ¢

20 40 60 80 100 120
m; [GeV]
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W cross-section - 17 nb!

46(/2) W—ev (V)

= MC geometrical and kinematic acceptance: A~ 47+1.5% W — Iv) Ny
(o} —=> V) =——
= Systematics on reconstruction efficiency (Cy): A, Cy L,
— T T N T T T [ T T T ‘ T T T l T T T ‘ T T T N T T T [ I_
Uncertainty Electron Muon -8 ATLAS Preliminary NNLO QCD (FEWZ) |
Trigger <0.5% 4% Z
i T B RN E
Material effect 4% - > - * _______________ .
Identification 670 4% 63 B 9"' e + ATLASdat\ilzo:O Ns=7TeV) |
x s Lo :
E Scale+Resolution 2% 4% bg A I L=t7nb ® W Ty
1= 7 ff A Wolvy =
E,™ss Scale+Resolution 2% 2%, = VAN 3
i S T P P W (pp) e CDFW-lv -
Total 8% 7% i _ — W (pp) e/0 DOWSs(elyv |
LEs W* (pp) e UATW=S v |
Cw (65.6+5.3)% | (81.4+5.6)% B I"L"]"IWIV“TF’)I L ' XUAfVIVj“\l‘ y
02 4 6 8 10 12 14
\s [TeV]

o(W—lv) = 9.3 £ 0.9(stat) £ 0.6(syst) £ 1.0 (lumi) nb
osm (W—Iv) =10.5 £ 0.4 nb
Dominated by luminosity systematics

32



Entries / 5 GeV

W transverse momentum

Muon channel Electron channel

FTTTT I LI I T T TT I L I T TTT I T T TT | L | T T T1TT1] > 300 T 17T ‘ T 1T ‘ T 1T | T 1T ‘ T 1T ‘ T 1T | T 1T | T I_
500 —e— Data 2010 (s =7 TeV) | Q - ATLAS Preliminary -»-Data2010 (7 TeV) -
L CJw-npv 1 O i LIW > ev ]
i CJ aco 1 P 250 | [JQcb -
i B Z - uu ] B CIW = 1v ]
400~ C w1 ] 8 - B+t semi-leptonic .
= Bz - = | ]
i B 1 5 200; J L = 296 nb" .
300 ATLAS Preliminary B ]
. . 150 7
B J. L=291 nb~ ] | -
2005 ~ B i
-t i 100 7
1001 W+N jet - sob W+Njet
Om_— ----- 7- . e g | . %‘;‘ﬁlﬁ——l . ::4 - L e, _

0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 o0 70 80

o [GeV] Py [GeV]

Good agreement data/MC (shape) for the 1926 W —>Iv events
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W asymmetry

Asymmetry (A): Difference in W*/W- production

e Most systematics cancel in the ratio

_o(W—=l"v)-o(W—/ 1/)
O(W%€+V)+U(We€ 1/)

e Sensitive to valence quarks distributions (x~10-3-101)

e A vs n to distinguish between PDF

A(W—ev) = 0.21 £ 0.18 (stat) £ 0.01 (syst)
A(W—pv) = 0.33 £ 0.12 (stat) + 0.01 (syst)

NNLO theory prediction: A~0.2

1 T ‘ T T T | T T
ATLAS Prellmlnary
- —¢— Data 2010 hs=7 TeV)

NLO DYNNLO with MSTWO08
. —}— MC@NLO HERAPDF 1.0

0.6" 4+ MC@NLO CTEQ66 PDF
oa- W —ev

J L=16.9nb"

- i 1 1 1 1 | 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 | 1 1 1
0'20 0.5 1 1.5 2

Statistically limited up to a few pb!

Asymmetry

—

T T T T | T T T T ‘ T T T T ‘ T T T T
- W - puv
- —4— Data 2010 (\s=7 TeV)
i NLO DYNNLO with MSTW08
- —}— MC@NLO HERAPDF 1.0

-  —}— MC@NLO CTEQ66 PDF

o
0
|

0.2 | ]

- ATLAS Preliminary J L=16.6 b

_0-27 1 1 1 1 | 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1 | 1 1 1

0 0.5 1 1.5 2
ul
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W Mass Measurement

H

W+ W W
b
CDF Run O Pr— g 80.436 + 0.081
DO Runl —®—— 80,478 + 0.083
CDF Run I —— 80.413+ 0.048
Tevatron Run-0'L1I —e— 80.432 1 0.039

World average (prel.) r®
DO Run il (prel.) —e— B0.401 + 0.04

| L

|
80 80.2 80.4 80.6
m,, (GeV)

| 5@ Nete sa23-CONF |

— |
e MW =4 7;(?2 -

\/ 2 sind,(1-AR)

\

M: JlogM,

top?

\

World average: M, = 80399 + 25 MeV

ATLAS aims at a measurement of Mw
with a precision of ~10 MeV.

AN
N
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Measuring Mw

e Aim at 2-10 precision on the energy scale (going from Mz to Mw) i.e.

10 MeV at 50 GeV:
e Electronics noise in strips compartment of LAr calorimeter
e ~2 ADC counts in the middle compartment
e A change of 0.01 degree of LAr temperature

o Effect of empty Bunch Crossings ?
e The protons packets are not uniformly distributed inside the LHC
o Effect of pile-up is different depending on the packet
o Careful treatment of this effect is necessary

e Many (careful) steps have to be taken to reach the goal
e 79 to fix the energy scale at ~ Mz/Mw
e Detector acceptance
e Description of variables by MC (templates)
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15 pb!

5 My, (stat.)
o M, (scale)
5 M, (resol)
5 My, (tails)
3 My, (eff.)

8 My, (recoil)
5 My (bkg)
5 My, (PDF)

W Mass Measurement

120
110
S
28
14

25

106 61 57
110 110 110
5 5
<28 28 <28
= 14 .
- 200 200
5 3
25 25 25

pr leptons oMy, = 110 (stat) @ 114 (exp.) ® 25 (PDF) MeV

Transverse mass Mt 0M,, = 60 (stat) ® 230 (exp.) @ 25 (PDF) MeV
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High Statistic Measurement of Mw

o With 1fb! : expect to reach ~10 MeV
e 45 10°% W boson per leptonic channel
e 4.5 10° Z boson per leptonic channel

e Examples of systematic studies:
e Experimental
e Lepton energy scale, linearity, resolution
e Reconstruction efficiency
e Theory
e W distribution, yV, ptW
e FSR
e Environment
e Underlying event
e Pile-up
e Background
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W Mass: Ultimate Measurement

Theoretical model | Y 0.5
Yw 1
oy 3>
QED radiation <1
Lepton measurement <_linearity and scale 4 >
resolution 1
efficiency 3(e); <1 (@ >
Backgrounds W — 1v 0.4
Z—1() 0.2
Z 1t 0.1
Jet events 0.5
Pile-up and UE <1 (e); ~0 ()
Beam crossing angle <0.1
total =Ty

One channel (e) and one study (p;)
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ATLAS

EXPERIMENT

/ Cross-section measurement

Run Number: 154817, Event Number: 968871
Date: 2010-05-09 09:41:40 CEST

M_=89 GeV
Z-ee candidate in 7 TeV collisions

15 E; (GeV)
E (e)=45GeV  E, (e)=40GeV
n(e)=0.21 (") =-0.38

un: 154822, Event: 14321500
Date: 2010-05-10 02:07:22 CEST

p;(H)=27GeV n(p)= 07
p;(u*) =45 GeV n(u) = 2.2
M,,= 87 GeV

Z>upu candidate
in 7 TeV collisions
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Z—Il Physics

~300 pb! of data - MC normalized to data

= From 2 opp. sign leptons (p>20 GeV, Inl<2.4)
= Similar lepton identification as for W (somewhat relaxed)

B5 v

> O . D t 201 0 _ 7' —II_ I\I/ % T T T T ‘ T T T T ‘ T T T T ‘ T T T T N _ 106
3 n ala Ne=7TeV) Ngqa=56 & 80 arLas PreliminaryJ. L=331nb’ 9"
Lo 30_—|:|Z%ee NB<1 % C NB<1
— - ATLAS k) 50__ —e— Data 2010 /s=7 TeV) )
= - e w Z > up Width=4.2+0.8 GeV
L C =097 nb” Width=3.6+0.8 GeV 400 | )
201 - N | i ]
151 = g | E
10E = 201 =
: . i | $ .
5 — 10 1 ]
u _. ] B N
)}_'_%H_I’_TII L 1 L L I L 1 1 1 IJ. :HI I | Il . | L : __\‘T\_+I_\ \‘ I ,_+J_I l l ‘ l 1 l l ﬁﬁ + + |
%O 70 80 90 100 110 120 %o 70 80 90 100 110 120
m.. [GeV] my, [GeV]

162 very clean Z- Il (I=e,u) events observed
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Recently Updated M Plots - ~1pb™!

= 140|_ _ ~ _| LN S I O O IO B B T 11 T T 1 |_
& : ATLAS Preliminary : & 2501 ATLAS Preliminary -
2120 EDaia 2010 Ns= 7 TeV) . 2 [ .+ Data 2010 §/5=7 TeV) ]
4 - Z—ee I -7 Q i ]
g t=914 nb™" 1 S 2001 -
€ 100 -d = g Léom ILdt=1.07pb“ )
wr — i A ]
80 + . 150~ I .
60 ] f 1
- ] 100~ _+_ ]
401 4+ . I ]
C ] 50— ]
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_I —+—FE o —— ] - |, i

i TENENEN T A RNANIS BTN . oS E———— wl Ll T e |
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Z cross-section - 225 nb!

46(/9) Z—ee (1)

= MC geometrical and kinematic acceptance: A,~ 46.5+1.4% . N Sis
| o _ o(Zly —=ll)=—2
= Systematics on reconstruction efficiency (C,): AC,L_
1n
—_ L L Bt L B B B L
Uncertainty Electron Muon 2 - ATLAS Preliminary NNLO QCD (FEWZ) -
Trigger <0.5% 2% ET‘ - 1
Identification 10% 7% ~ 1= =
—— 5 \N: E """"""" ATLAS data 2010 \'s=7 TeV) E
Material effect 8% - m - - L=225nb™ @ Z/y' Il (66 <m <116 GeV) *
E Scale+Resolution 2% 1% ><¥> B |
N '.'. ® CDF Z/y*— ee (66 < m < 116 GeV)
Pile-up 2% - © 1o F e DOZ/y"—ee (70<m;e<110GeV) -
E{*|> ® UA1Zy'—ee (m_>70GeV) E
Total 14% 7% i s=msms 207" (pR) O UAIZy'suu (m >50GeV) ]
L Ziy* (pp) v UA2Z/y*—>ee (m >76GeV) .
Cz (64.5:9.0)% (79-7:5-3)0/0 d . L T T R |T [
0 2 4 6 8 10 12 14
\s [TeV]

o(Z/y*—Il) = 0.83 £ 0.07(stat) + 0.06(syst) = .09 (lumi) nb
osm (Z—) = 0.99 £ 0.04 nb
Combined measurement dominated by luminosity systematics at 225nb-!
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Conclusions

e LHC has been operating for 5 months at Vs = 7 TeV

e As of Monday 30.08.2010, 3.4 pb! of p-p collisions have been collected by
ATLAS, with a data taking efficiency of ~95%

e 103'cm™s! was reached during August
e Plan is to reach 1032cm s before LHC switches to heavy ions in October
e The detector is functioning well

e One decade of testbeam analysis

¢ Detailed commissioning while awaiting for beam

e MC description is already at the ~10% level
e The first results give a good taste of the physics potential ahead of us
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