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Vietivationi pp: = WX,
\A

« Commissioning and performance issues
- First sample of isolated high p; leptons : identification, calibration,
energy/momentum scales + efficiency with Tag and Probe
- Study of missing K

* Long term physics issues
- Z and W cross section measurement : test of QCD with higher order
correction and parton density functions in a new energy regime (7 TeV)
ety = 1046 b (o, = 6.16 b and oYt =430 0b) and o) 10, = 0.99 nb.
computed with FEWZ and MSTW2008, ~4 % theoretical uncertainty

Additional measurements on W*/W- cross section and charge asymmetry
as a function of pseudorapidity to constraint pdf

- Important background for several new physics searches (di-lepton, lepton
+ ET- . -)



Datarsample

ATLAS Recorded : 338 nb' (@94.8 %)

L A Require detectors in nominal

ATLAS Online Luminosity Vs=7TeVv e .
500~ [ ] LHC Delivered Al conditions + event cleaning

T[] LHC Delivered Stable

4001~ [ETJ ATLAS Ready Recorded For W cross section : 16.9 (16.7) nb
for e* (u*) channel

300 Z cross section

For Z cross section : 219 (229) nb-! for
e* (u*) channel

200 _
W cross section

Total Integrated Luminosity [nb™]

100

And some recent updated plots with all

O — : L
30/03 27/04 25/05  22/06  20/07 the integrated luminosity
Day in 2010

Uncertainty on absolute luminosity from van der Meer scan : 11 %
(See talk by M Ferro-Luzzi in LHC session)
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VIC samples

W & Z signals : Pythia 6.4 with MRST LO* through Geant 4

Cross section corrected to NNLO cross section

(FEWZ + MSTW2008)

Backgrounds to W analysis:

Fake I§/T

Fake lepton +
b->leptons
data driven
methods
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1

e/u channel «—

-

Physics process

Cross section (nb) [x BR]

Luminosity (nb~1)

W— tv (electron channel analysis) 10.46 1.9x 10°
W— v — pvy 3.68 3 10°
/= ee (mg > 60 GeV) (.99 4.8x10°
=y (mgg > 60 GeV) (.99 5.1x10°
/= 11 (myge > 60 GeV) .99 2.0x10°
i 0.16 2.5x10°
Dijet (electron channel, pt > 15 GeV) 1.15%10° 100
Dijet (muon channel, 8 < pt < 17 GeV) 9.86 x 10° 0.05
Dijet (muon channel, 17 < p < 35 GeV) 6.78 x 10° 0.74
Dijet (muon channel, 35 < p1 < 70 GeV) 410 x 104 12.20
Dijet (muon channel, 70 < p1 < 140 GeV) 2.20 % 10° 227.74
Dijet (muon channel, 140 < pp < 280 GeV) 0.88 x 10? 570 x 10°
Dijet (muon channel, 280 < pt < 1120 GeV) 2.35 213 % 107
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Event reconstriction

See ATLAS talks in LHC session for detector status and performance

et ut
Sliding window cluster (with 2.5 GeV 7 |
E. seed) matched to track. Stand alone Combined
|dentification relies mostly on track
quality, transverse profile in EM Spectrometer only  Association with
calorimeter and transition radiation + trigger chamber D track
signal : extrapolated to IP Combination of
105 rejection against jet with pt > 20 parameters

GeV for 72 % efficiency for e* for

tight (7.10° & 90 % for medium) Reconstruction and identification

> 94 % for pT > 10 GeV

Ef lectron,miss _ EC’ aloaniss _ _ Z E. EMuon,méss _ E. + E ]
M R ) X0 X0 Xl X,
i M;;s Z
Using calibrated 3-dimensional Energy deposited in calorimeter by p
_topological cluster (hadron/et/y, removed from calorimeter contribution. -

dead material energy loss...) I



Pre-selection: (17 ni:)

S [0 = L AN KRS LARRS LARRS LARRIRARAI RARR L= R D A L
. E ATLAS Prel E - ATLAS Prelimina ]
ei . |n| < 2'47 + CraCkS 8 5:_ relmma:.y_ Data2[]1DN§:TTeV)_: 9.;104_ 9 iyo—DataZDWU(\EZFTeV);
L1 calo trigger (5 GeV) S [L=160m e 2 - [L=169m e :
. o Al Conversions _ = - Conversions
Loose electron with £ 10 [ adrons = = — - i
w5 I - I
PT> 20 Gev 10 § l:lw—”‘" E 102-_ |:|WAW B
(jet rejection of 1100) 10%¢ 3 :
5.1 103 candidates 10k ST ]
QCD over estimated 15_ i
by 2.6 with MC ILL% J(
0 10 20 30 40 50 60 70 80 90 100 80 100 120
Er [GeV] ET** [GeV]
+ - | | <24 %103_' SRR AL R AR LR %103_ T T ‘(\J‘_l T
- . o —e— Data 2010 e =7 TeV) o E —e— Data 2010 s =7 TeV)
L1 mugn trin er o L Juom o ; v
99 . g = g —h
well measured combined = o =107 T _
. w =
muon Wlth I:)T > 15 Gev 102:_ ATLAS Preliminary __ i ATLAS Preliminary 1
(Apr< 15 GeV, Az <1 cm) JL=16.6 nb" 10; J-L:16.6 nb”" |
1155 candidates ] +
QCD over estimated by 10F E 1
1.7 with MC ElE
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light:selection (17 ni:t)

% [ ATLA§Preimnary . 3 - ATLASPriminary
EleCtronS o = 4 e Dala200(E=7TeV) 4 i 4 —=—Data2010(Ns=7Tev) |
2102_J.L:‘6_9nb [ Jw—ev B ;102 J.L=16.9|nb [ Jwoe
8 g [Jaco S ) 3 [Jaco 3
. "E' - |:| — TV = C |:|W4w ]
Tight electron 5 ' &7
E{r > 25 GeV E 10- A
m; > 40 GeV t |
- 46 candidates - .
1 | 1 1 1 | 1 1 | Il I 1 | | L 1 L 1 I:
80 100 120 40 60 80 100 120
ET [GeV] my [GeV]
> T T T T T T T T T T T T T 1 T T T T T 1
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Track isolation i
. > 25 GeV 1 10
m; > 40 GeV 1

- 72 candidates
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Signal kinematics;distributionsi (17 nb)
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Background (17 nib )

el

QCD background estimated on data
using calorimeter isolation variable
extrapolated from loose - tight e*

b e B
o _[L=16.9 nb'  ATLASPreliminary -
E”; 302_ —+—Data201oc\§:7Tew_:
E o5 [Jomomvon - QCD loose :
T ’
zoi I:I QCD (fitted) j 40-618
15; . i .
o 1 Rejection:
: 38+15
5:— + .
2 L Lo | \H | = 1 -
02 0 02 04 06 08 1

Calorimeter isolation / ET

Nacp (tight) = 1.1 £0.2(stat)+0.4(syst)

EW background : W->1tv (1.4)
+/Z>ee :01
Ny =1.520.0(stat)£0.1(syst) )£0.1(lumi)

QCD background estimated on data
using with ABCD method in track
isolation-&7 plane

S 1201 R N R IS S SR B
S R R — Data2010 ([S=7TeV) -
Sooobid o Twom - No transverse
okl o T mass cut
8Of i o 1= 47 .
T JF 106m0 1 applied
5 .. " ATLAS Preliminary ' |
408 &
ook LT ]
00 — "i!5llll2“.“|2.5

Track Isolation / P;

Nacp (tight) = 0.9 £0.3(stat)+0.6(syst)

EW background : Mainly Z->uu (2.2)
and W->1v (1.9)
Ngy=4.410.0(stat)+0.3(syst)x 0.5(lumi)

Cosmic ray negligible



Cross seclion measurement

ow X BR(W — (v) =

Nsi9 background subtracted signal events. L, integrated luminosity

sig
NW

AwCwLiy:

A, : Geometrical and kinematics acceptance from MC (computed at born
level). Limited by knowledge of proton pdf and W production at LHC :

MC Aw Ay Aw Aw Ay Aw
Wrsetv | Wy | W sev | W su v | Woer | Wo uv
PYTHIA MRSTLO#* @465) 0.4584 0.457 0.475 (0.462 0.480
MC@NLO HERAPDFI1.0 | 0a75 0.494 0.454 0.472 (.465 0.483
MC@NLO CTEQG6.6 (0.478) (0,496 (.452 0.470 0.465 0.483

N—

With CTEQG6.6 PDF error eigenvectors, 1 % (1.8%) uncertainty on W* (W)
Pythia/MC@NLO : up to 2.6 % difference in positron channel

—>use 3% conservative systematic uncertainty from generators




Correction acters €, and systenmatcs

C,y : includes triggering, reconstruction and identification efficiency + some
selection cuts within acceptance. To be measured on data with Z.

Electrons syst on C,, Muons syst on Cy,

Trigger efficiency : <0.5% | Trigger:

(6299.9 %) (6=88 %) 4 %
I(der;tglcg/a;uon : Identification

&= 1o 7o (e= 97 %)

discrepancy data/MC 6 % 4 %
material effect 4 %

EM energy scale 3 2/0 p; scale & resolution 4 %
-+ scale & resolution 2 % rscale & resolution 2 %

8 % 7%
- Cw=(65645.3) % Cy = (81.4%5.6) % —




W erossi section (17 nb:")

— | | | | | | | | | | | | | I | |
2 ATLAS Preliminary NNLO QCD (FEWZ) |
—_— — —
=
X\ 10 e
= B o ATLAS data 2010 \s=7 TeV) |
ES B ,'ﬁ - ®/0 W eluw |
= :." ' JL=1? nb! m/o W= (eTiut
@) 1=/ 7 AlA W= (eip)v —
- # L W (pB) e CDFW—lv .
K30 e (D) ®/0 DOW-s (elu)v |
CES w W (pD) o UATWIv
1 mimima W (pp) v UA2W=ev
10—1 s oo b by b by oy by
0 2 4 6 8 10 12 14

\'s [TeV]

c(W-=>etv)= 8.5% 1.3 (stat) £ 0.7(syst)£0.9(lumi) nb
— Theory : 1046+ 0.42 S
c(W=>pu*v) =10.3 £ 1.3 (stat) £ 0.8(syst)x1.1(lumi) nb



Charge asymmetry

Expected to be different from zero and increasin
Ne+ — Ny- <P g
— with n
N r+ + N /- Sensitive to valence quark distribution
v v Will provide important information about pdf
> 1T i > Il 7177
o) LATLAS Preliminary i = [ W Sy i
E 08‘_—+—Data 2010 (\s=7 TeV) ] = 0.8k —4— Data 2010 {\s=7 TeV) b
> T NLO DYNNLO with MSTW08 ) EVeL NLO DYNNLO with MSTW08 .
0.6 4~ Mc@NLO cTEQS6 PDF ] 0.8 L Mcenio cTeqss poF ]
0.2 . 0.2 s
ol y | ok o p _]
i L=16.9nb " - - ATLAS Preliminary | L=16.6 nb
_ _|||||||||||||||||||||||_ _ IR RS R A SN SR BT
O 05 1 15 2 0% ""05 1 15 2

n| m



W candidates withr =300 e

Higher instantaneous luminosity—> different condition with pile-up !
- about 40 % of the events with more than one vertex
- need to use higher E; trigger

10°

} E T T T | T T T | T T T | T T T | T T T | T T T E ::'_b T | T T T | T T T | T T T | T T T | T T |
3 - ATLASPreliminary i & 04'_+Data2010r43=ﬂev) ATLAS Preliminary |
i L _eData 2010 (7 TeV) J'—=295 nb o 10°F %g&;“" 3
~ [ OwW-oe > I P L=291 nb" 7
> 2| CJaco %) L 7
o 10°F E 2 gl [ IW-—w _
'_E ECIW — v = -E 10 N 3
5 - B semi-leptonic . 0 -
i ] o
10k ) 107
f 10§
1F i
= 1§
10! 0 20 40 60 80 100 120
0 20 40 60 80 100 120
m, [GeV] my [GeV]
815 electron candidates 1111 muon candidates

In agreement with expectation from cross section measurement
Total cross section no more statistically dominated, should focus work on ™
systematic using Z



Z selection and candidates (=225 nb")

electron channel, 219 nb" muon channel 229 nb"

Preselection + two candidates of Preselection + two candidates of
opposite charge with p; > 20 GeV opposite charge with p; >20 GeV +
Medium identification (R(jet)=6800) Track isolation

:_} 351||||||||||||;||||||||||| L T :} 45_—| rerrrrrrrrrrr[rrrr [ rrrr iy
® [ —Data201085=7TeV) . o r ] e N
g 300 [ 17 ee - E g 40;__[”“"1“‘ 7Tev) ATLAS F’rellmmary_:
@ . ATLAS L] B 35| [zom :
2 29F Preliminary fL:?“g"b E S ]
o o f ] 30?jL:229nb" l E
20F E o5F { E
15[ ] 20F 3
10 . 15 + E
- ] 10F -
5- . : + ]
}—y—% ﬂn—iiu._.u : °F E
E 70 8050106 1538 T e AT T S

0 70 80 90 100 110 120 B 70 80 90 100 110 120
m.. [GeV] my, [GeV]

Z->ee : 46 candidates (66-116 GeV) Z->puu :79 candidates (66-116 GeV)



Z ClioSS section withr =225 !

electron channel 219 nb1

Background : 0.49+0.07%0.05
QCD : 0.31
EW :0.18 (W->ev, tt, Z>11)

muon channel 229 nb-

Background : 0.17+£0.01+0.01
QCD : 0.02 o
EW :0.15 (Z->r, tt, bb...)

Similar procedure as used for W for cross section

Correction factor C, =64.5%  14%

Acceptance A, =446 % 3 %

Correction factor C, =79.7% 7 %

Acceptance A,=486% 3%

Total cross section
c(Z=2>e*e)= 0.72 £ 0.11 (stat) £ 0.10 (syst) £ 0.08 (lumi) nb
Theory . 0.96% 0.04 for [66-116] GeV mass window
—o(Z>p*u) = 0.89+£0.10 (stat) £ 0.07(syst) £ 0.10 (lumi) nb —



35

Z candidates withr =300 b

} J. T T T | LI L | T T TT1 | T T 1T | LI | T T T | I_ } :I T T 1 | T T T T | T 1 T T | T T T T | T T 1 T | T T T I:
© ~ e Data 2010 (fs= 7 TeV) 5 D AL
E 30F[ 2= ee L =297 nb’ . E BOE —— Data 2010 /=7 Tev) ATLAS F'nehmmari.urE
~ [ATLAS . E5ol Z- N
2 25 Preliminary . €t F ]
= F N "“403_ L =331 nb' E
201 AL = - + .
e | : TF E
100 : o0F + -
51 # E 10F- .
:’—v—!:#% N N RN |1T|—|—1~4M _:##ml 'Jrl T _|+_||| N |:
%o 80 90 100 110 120 %0 70 80 90 100 110 120
Mee [GEV] m,, [GeV]
56 electron candidates 106 muon candidates
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Conclusion

« LHC and ATLAS fully operational to start physics !
* 815 (1111) W candidates measured by ATLAS in electron (muon) channel

- First measurement of cross section & charge asymmetry at 7 TeV with
17 nb-1, in agreement with expectation based on NNLO QCD prediction
= With full recorded luminosity, no more statistically dominated

« 56 (106) Z candidates measured by ATLAS in electron (muon) channel

- Cross section measured with 225 nb-! in agreement with expectation at
NNLO QCD

- More Z will be helpful to reduce systematic on cross section
(trigger/reconstruction/ identification efficiency from Tag & Probe method)

* Also ready for W>t v ...
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p,(t) = 29 GeV
E™s = 39 GeV
A¢(t,Ermiss) — 3.1
m, = 68 GeV

Run 155697, Event 6769403
Time 2010-05-24, 17:38 CEST

W-1v candidate in
7 TeV collisions




\Viore results:
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W candidates withr =300 5

After tight selection cuts :
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- e 1 5 10 §JL=291 nb = P
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= I L =296 nb" 3 - 3

I i 102 E

10g E -

- - 10 .

e | ;

- 1 E

-1 .
10020 40 60 80 100 120 0 20 40 60 80 100 120

ET° [GeV] |
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Combined cress section with =17 nl:!

= ATLAS Preliminary NNLO QCD (FEWZ)
= | i
=
0 10 = L —
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R At 8 W—lv
A . ' J L=17nb" m W ="V i
g : K
© 1= .." A W—=lv —
- -# L W (pP) e CDFWo=lv .
) s —_— W (pp) ®/0 DOW— (elu)v |
E: W* (pp) o UATW=Iv
S = = T e W’ (pp) y UAZW—oevw
10-1 | | | | | | | | | | | | | | | | | | | | | | | | | | |
0 2 4 6 8 10 12 14
\'s [TeV]
22/07/10 ICHEP Paris, L. Serin 22



Z ClioSSs section withr =225 !

Mass window 66-116 GeV

2 | ATLASPreliminary NNLO QCD (FEWZ) -
T B
Rl — ATLAS data 2010 Ns=7 TeV) T
el - j L=225np" & HV—ee g
m - O Ziy'> up 7
y: B |
I i
~N o ® CDF Ziv*— ee
© 10_1 — g e DO0Ziy*— ee —
E H} ® UA1ZIv"— ee E
B Jdf eeeee Ziy™ (pP) C  UATZiy*— pu ]
o ZIy* (pp) v UA2Z/v'— ee |
| | | | | | | | | | | | | | | | | | | | | | | | | | | | |
0 2 4 6 8 10 12 14

\'s [TeV]
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Zmass parameters (=225 nbit)

Data MC

Electron 89.6%0.8 (stat) 0=3.6+0.8(stat) 91.6 and 1.7
Muons 90.5+0.8 (stat) 0=4.2+0.8(stat) 92.1 and 1.8

Scale in agreement within 2% (stat errors only)
Width larger in data (calibration, alignment,.....)
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