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ATLAS at ICHEP

4 21 talks in parrallel sessions, 10 posters + 1 plenar vy talk
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A huge effort from the ATLAS Collaboration (50 CONF Notes !)
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» Conclusions
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Data at \Vs=7 TeV (1)

A ICHEP data: From 30 " March =19 July
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95% Overall data taking eff. (detector >97% operationnal) =2 338 nb-! to analyse
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Data at \Vs=7 TeV (2)

 40% of event have > 1 pp interaction per crossing

= Example : 4 pp interactions in one bunch crossing
=>» 10-45 tracks p>150 MeV per vertex

A EXPERIMENT
| Run Number: 153565, Event Number: 4487360
Date: 2010-04-24 04:18:53 CEST
Event with 4 Pileup Vertices
in 7 TeV Collisions

-3.2-23 051.9 Z (cm)

In average 1.3 pp collision per bunch crossing  =» Analysis more complex
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Track momentum scale

d At low pT : from early peaks and cascade decays

Minimum Bias Stream, Data 2009 §/s=900 GeV)

> 60000 ad o L T T T I = 2000f T T .. ]
@ — ATLAS Preliminary Both tracks: p, > 100 MeV, Si hits > 6 ] 2 1800/ Vs=7 TeV data ATLAS Preliminary
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= Looked at using y->ee conversion > & M e convers

and hadronic interaction secondary vertices
» Found some discrepancies data-MC
» Today ~10% level. Ultimate goal: 1%

Incorrect description
- will be fixed in MC

150
100

= |nner Detector material known at

= Momentum scale known to few permil inlow pT range

10%
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EM shower energy scale

1 Taste of EM calorimeter uniformity with first million of TP2>vy
E(cluster)>0.4 GeV, pT(yy)>0.9 GeV " : : : ; . : ;
~ ;‘1.0?.'.‘.._‘.‘_.”_me.lw.._...‘.... @ ' EMEndcapC Statistical uncertainty _|
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First check of energy scale over n (~ 2%) and EM calo response uniformity in ¢ (< 0.7%)
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Jet Energy scale and E ™SS

O Jet energy scale d E;™ss resolution and tails
= Presently from MC (based on last 10 years) = From Minimum Bias events (E;Ms5~0)
> 0.18p e 3 = Measured over full calorimeter coverage
= - AntiK, R=0.6, JES Calibration, 0.3<m<0.8 - i
T 0.16 Monte Carlo QCD jets - (3600 In @, |r]|<45, ~200k Ce”S)
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o - A , Herwig, Jimm M ifted Beam — > T T
5 014: [ ] :::i?;ril :fsyaldiu'llajtaliarI O iz;tlniiism\f;n:ﬂndal a § 10° ATLAS Preliminary
) 0.12'_ ¥ Noise Thresholds -===== LArTile Absolute EM Scale _ % 10° Data 2010 \E‘=7Tev
= B : JES calibration non-clasure (] Total JES Uncertainty — 5] Ldt=0.34 nb
g N o w90t ni<4.5 -
_'Q_.} 01 :_ —': 10° |i|l\D/|aCtaMinBias NO talls
2 0.08[- l ATLAS Preliminary -] 10°
C 10
{2 0.08]- T, B : . 188 ot
o) - = o 10 20 30 40 50 60
QQ B = miss
0.04+— 0o — EMss [GeV]
% E T E 2 somemame e B "g"E e 2 -E_-E]--EE ~7 % %' 105 L L BT U R A L R U ) A S B R T U e
o 0.02 — o) 95 e Data:fitose\XE, E
o B =1 = 8f MC Minbias: fit 0.51\X E, o
0_ é 1 $ ! |&| ‘ !| i & !|!|l1 ! ! % ?E—LCW —E
20 30 40 102 2x10° T e & E
# & E
o [GBV] e 2
uf 3E 3
E Data 2010 Vs =7 TeV J
i i _ -1 25, - 4 E
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Jet Energy scale knownto ~7% for pT>100 GeV. E ;™ss under control
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Muon Reconstruction

O Combined Inner Detector (ID) + Muon Spectrometer (MS)  measurement

Trigger: 6 GeV pT threshold, Combined muons, |z|<lcm 312
B 104 T — ——T T3 %‘3_115? ATLAS Preliminary ~$- Data: 2010 E
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Very good understanding at low pT (high pT needs more data)
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Physics Results

O Already good understanding of the detector/object ...
1. Data-MC in fair agreement : most systematics for physics from MC
2. Wherever possible, use data driven technics

=» Conservative estimate for physics measurements

d ... allows first physics measurements (after 3.5 months at Vs=7 TeV) !
Soft QCD: Charge particle multiplicities

b and c physics: J/y-> U cross-section and properties

Hard QCD: Evidence of prompt photon and single jet/ dijet cross-sections
EW Physics: W, Z cross-sections and properties

First Top candidates

S T oA

Very first searches beyond the SM : first limit beyond Tevatron reach !

Already a wide coverage of physics subjects !
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Soft QCD

1 Soft hadronic activity must be well modeled for precise m easurements
= To allow tuning of MC generator (in a region where physics is poorly known):
v’ Correct back to hadron level, no subtraction of single/double diffractive component
v Choose a well-defined kinematic region: = 2 charged particles (p; > 100 MeV, |n|<2.5)

— T T LA R B R T T T T
—— PYTHIA ATLAS AMBT1
---- PYTHIA ATLAS MCO09

""" PYTHIA ATLAS MCO09c

9]

New results (pT>100 MeV) :
>~ =» Measurement dominated by systematics ~2-3%

=>» Higher multiplicities in data compare to all MCs
” by 20-30%
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= PYTHIA DW

----- PYTHIA 8 9
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A Data A

NN

\ \\ "‘:‘» “,\ -,
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Previous results (pT>500 MeV)
= Fair agreement with PYTHIA AMBT1-tune

I N A |

2? e
1; ........
0: | |
10° 10*
\'s [GeV]

Continue active program to get agreement data-MC
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J/P—> U cross -section

4 Probe J/  production mechanisms

. . . : . o Ly, m(J/)
= Differential cross-section in pr and y bins = Separate prompt J/{ from others with: %
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Evidence of prompt photon

1 Possible in ATLAS with the fine granular EM calorimet

er (TP rejection)

= Test perturbative QCD, constraint parton structure function (first step for H,G->yy search)
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Observe ~ 40 prompt ysignal / nb with E >20 GeV with a good purity ( ~70%)
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Jet physics (1)

4 High pT jets abundantly produced at LHC

= Evidence of jet production shown 28 years ago in ICHEP Paris (p;~60 GeV, Mjj~140 GeV) !
= In ATLAS: Jet = 3D calorimeter cluster + Anti-kt algorithm (R=0.4, 0.6)

Run Number: 159224, Event Number: 3533152
Date: 2010-07-18 11:05:54 LI

~ < _ Highestjetp 1 ~1.12 TeV
_-~=" incentral detector region

4 jets in this event:
p1(j,)= 1120 GeV
p1(,)= 480 GeV
p1(3)= 155 GeV
pr(s)= 95 GeV

-_.EXPERIMENT _
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Jet physics (2)

4 Full ICHEP stat, MC normalised to data
= Main jet : p1>80 GeV (and sub-leading jets: p;>40 GeV) in |yi¢Y<2.8
= Statistical error only

@ T T T | T T < I A 1 02 \ =
. § 1 E_'_'_'_ ATLAS Preliminary 3 % 1 0‘2 ATLAS Preliminary > i ATLAS Preliminary 3
- Ns =7 Tev . O 493 Vs =7 TeV A 103 Ns=7Tev 4
210" 4 B = F E
% 0 E —4— Data _[Ldt:zgs nb’' E _'Q.|_1 0‘4 —4— Data _[Ldt:zgs nb’' % 1 0‘4 — —4— Data J-Ldt=296 b’
_Z__ r — PYTHIA b ; 5 — PYTHIA 2 F — PYTHIA 3
= 10 3 3 © 10 anti-k, R=0.6 ; 10°° r anti-k, R=0.6 é
E = E = 10 6 Iy®'|<2.8 = Iy'*'|<2.8 ;
_ -6 _
107 ? arjti-kt R=0.6 E 107 10 ?
ek T ] 0 17y E
8 =F| 3 -9 ~ i
- \ \ \ \ I \ ] 10 N | | L 10 8 P R R P B —

=1 =2 =3 \24 =5 =6 =27 J 28- 500 1000 150 0 1000 2800

T

. -
Few Top candidates in ! Tevatron Vs=1.96 TeV !!

Already start to explore new phase space !
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Jet physics (3)

U Inclusive jet cross-section (~Tevatron X

= Restricted to 17 nb! (no pile-up contamination)
and p{¢>60 GeV and |y!<2.8

= Correct measured jets to particle level using
parton-shower MC (Pythia, Herwig):
= Compare to NLO pQCD prediction corrected
from hadronization and underlying event

= Theoritical uncertainties on o (PDF, ag, scale): ll

100)

—_
o
)

—

T

do / dp__ [pb/GeV]
2 3 3

—_
o

% I T T ‘ T T T T ‘ T T T T ‘ T T T T | T T T T %
e anti-k, jets, R=0.6, |yjet| <28 A7
§ - ° J. Ldt=17 nb" Ns=7 TeV) §
g Systematic Uncertainties g
E : =
E . NLO-pQCD (CTEQ 6.6)+ Non pert. corr. |
- —=— (NLOJET++) ]
= == E
C =0 _— ]

/100 I
10% over measurable p; range y~0 15 ATLAS Preliminary oy
v'Increase to 30-40% at |y|~2.8 e ———
> 2F ]
_ o g 1.5F . =

= Experimental uncertainties on o:[] < e e ————
| T 050 L —e—
v'30-40% dominated by Jet Energy Scale 'O | | | R
. ) ) 0 100 200 300 400 500 600
v'11% from Luminosity not included P, [GeV]

Good agreement data-MC over 5 orders of magnitude
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Jet physics (4)

U Dijet cross-section
= Main jet : p;>60 GeV. Sub-leading jet: p>30 GeV

X= exp(lyl-y2|) ~ (1+cos 6*)/(1-cos 6*)
with 8* angle in cm system

s — 10°

— 1 0 - T T T T T ] — T T T T T T T T |
> 10'7\- ATLAS Preliminary - © [ ATLAS Preliminary
(\D 15 i anti-k, jets, R=0.6 —>— 21 <y <28 (x1e8) f (\D 10 anti-k jets, R=0.6 —e— 340<m,,<520GeV (x162)
ﬁ 1 0 B L dt=17 nb™ \s=7 TeV 12<lyl <21 (x1e6) _: ﬁ_ 1 06 Ldt=17nb",\'s=7TeV _5 520« m,, <800 GeV (x 1el)
><1 01 3 - Total syst. unc. —a— 08<ly| <12 (x1e4) | o 5 Total syst. unc. —&— 08 <m,, <1.2TeV (x 1e0)
;8 ] 011 - . NLO pQCD + non-pert. ~ — = -3 <Vl <08 (x1e2) — _g 10 . NLO pQCD + non-pert.
e — —e— 0.0<1y| 0.3 (x1e0)
Z 107 W03 0500 B 408
N A9 & B S —e S— -
g 10°F ~o .'.*_T_ﬂ_! 1 510
S - - 5
© 1 0 = A T — 1 02
(\_lo - —u.—=‘=+ % —
5L - S - ==
107F -~ ey 7 10 ——
- _E_=D= —]
3 _E'-Q-D- ;
10°F —_ R = B 1 *__ =
— ———o— - = 1 i
10 -+ = 107 =t _i_—+—5
1L 1 I I s o L] 1 0-2 L 1 Lo | i
2 3 3
2x10 10 2x10 1 10
m,, [GeV] X

Good agreement data-MC in all rapidity and mass reg  ions
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W=>1v physics (1)

O Fundamental milestone in the rediscovery of the Standa rd Model

= W powerfull tool to constraints the PDF
= Among dominant source for New physics and top (W+4 jets)

= High statistics sources of pure high pT leptons
=> EM calo calibration (E/p), Muon Spectrometer aligment / Toroidal field mapping

Run Number: 152409, Event Number: 5966801, Run: 152845, Event: 3338173 - i [ y ¥ o
Date: 2010-04-05 06:54:50 CEST i Date: 2010-04-12 16:56:44 CEST X '/J ‘
{ A i Vi &
YAR'A'A A EXPERIMENT
A S

pT(p—) =40 GeV
n(p-) = 2.0
E,mis=41 GeV
M, = 83 GeV

W-ev candidate in

7 TeV collisions
p(e+) =34 GeV

ne+)= -042

E,m = 26 GeV

M, =57 GeV

1 /
W-puv candidate
in 7 TeV collisions

Very clean signatures !
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W=>1v physics (2)

4 Electron channel (Full ICHEP stat, MC normalised to d

= E;(e)> 20 GeV, |n|<2.47
= | oose electron ident.

A 4

+

ata)

+

= Tight electron ident.

A 4

= E,Miss > 25 GeV

mr = \[2ppy(1 = cos(d’ — ¢")

> 5|||||||||||||\||||||||\ > C I|||||Il.|||lll|lll|lll_ >1DBE"'|"'|"'|"'|"'|'"
8 10" ATLASPreliminary e Data 2010 (7 TeV) 3 8 - ATLASPreliminary _, pata2010 (7 Tev) T 3 = ATLAS Preliminary e
0 _:_ [JW—>ev 3 0 103-_ [IW—ev E 0 - —e—Data 2010 (7 TeV) IL:E%nb 1
~ 104= [J1Qcb 4 ~ F JQcb 3 - T W — ey
3 E CIW— v 9 - CIW— v g 102 EacD _
= C I tf semi-leptonic = , r I it semi-leptonic = £ E‘{f S .
. C 1l sermi-leptoni
510 A [ A e
2L - I 10z
10°F - 10F :
10g E i '
K r 1k |
1E TR - B
i L Al . 1
10020 40 60 80 100 12 105~ 20 40 60 80 7jo0 d2¢ 19 100 120
» Good agreement data/MC (shape)
= 815 W->ev events (mT>40 GeV) with a high S/B
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W=>1v physics (3)

1 Muon channel (Full ICHEP stat, MC normalised to data)

=" pT(n)>15 GeV, |n|<2.4 + +
" |ApT (ID-MS)| < 15 GeV = pT (u)> 20 GeV = EMiss > 25 GeV
" [Zp-Zvix|<1 cm " 3p;(ID)/p; < 0.2 mr = \[2plpi(1 — cos(@’ — ¢))

A 4

> 1 06 T | T T | T T | T T T I T T T I T T l_E > 1 05 T T T | T T T | T T T | T T I T T T I T T l—g % | T | T T | T T T I T T T | T T T .l i T T i
§ EI a’atii%m(\s:ﬂew § § ATLAS Preliminary EI \I?Vat_a}i(i10(\s=7TeV) ; g 10 - é \?Vaii(\)/m Ns=7TeV) ATLAS Prellmlnary_f
5 - . 4 2 E Qcb 13
~ 10 o = 5 10 J.L=291 nb” ., = % [ EEzow JL=291 nb’ 7
K CIJW-1v B K CIJW-1v ] g 3__:|W—>TV _
"E 104 Bz E "E 3 Bz = 10 E Bzt 3
i B« 1 w 10 Bl ER - g
10° ATLAS Preliminary 3 I
4 ] 102
] 10
10 _+_ §
1 i 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 1 _20

ET™ [GeV] ET™ [GeV] m; [GeV]

» Good agreement data/MC (shape)
= 1111 W->pv events (mT>40 GeV) with a high S/B
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W=>1v physics (4)

4 Kinematics of « Pure » W (Full ICHEP stat, MC normalise  d to data)

Muon channel Electron channel

> FTTTT I TTTT | T T 17T | T T 17T | LI I T T TT | T T 17T | T 1177171 > 300 _I LI | T 1T | T TT I T TT | T T 1T | T T 1T | T 1T | TTT I_
& 500r —e Daaz0i0Ne-7Tey ] B [ ATLASPreliminary -Data2010(7TeV) ]
- L JW-on 1 - CIW — ev ]
© - E aco 1 0250 | %svco -
o Z—up 7 | — TV -
é 4001~ C W B 8 - Bt semi-leptonic .
— - [ B = - 4
|1 - E 15 200: J L =296 nb” .
300 ATLAS Preliminary B .
i - 1505~ 7
I J L=291 nb" ] a ]
200F - - -
- i 100 -
1001 W+Njet sl W+Njet ]
- 3 S o I v ST

0 10 20 30 40 50 60 70 &0 0O 10 20 30 40 50 60 70 80

W
P [GeV] Py [GeV]

Good agreement data/MC (shape) for the 1926 W —>|v events
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W=>1v physics (5)

=17 nb1: 46 (72) W->ev(uv)

[ Total cross-section measurement at L

= MC geometrical and kinematic acceptance: A, ~ 47£1.5% N’
| o oW - lv) = —"—
= Systematics on reconstruction efficiency (C): CuLin
Uncertainty Electron Muon g | A'll'le.l":'l‘:’r‘eI;rr;lr{ar‘yl - o T\‘lNIL(I) (SClD I(F;EV‘VZI) | i
Trigger <0.5% 4% e I
10= e =
Material effect 4% -- é - R f
Identification 6% 4% 5 [ e AAS s 10 e
X B ': -1 T)v+ n
E Scale+Resolution 2% 4% E 174 Jrma w wer
1= :' ._5’ A Wolv —
E,™ss Scale+Resolution 204 204 =5 VA .
i W (pP) e CDFW-olv ]
Total 8% 7% K — Wpp) ®/0 DOW- (el |
| '_; ------------- W* (pp) e UATW-Iv R
Cw (65.6£5.3)% | (81.4%5.6)% T e
02 4 6 8 10 12 14
\'s [TeV]
o(W=>1v)=9.3%20.9 (stat) £ 0.6 (syst) £ 1.0 (lumi) nb
= Compatible with Standard Model expectations (10.5+£0.4 nb)
= Combined measurement dominated by luminosity systematics at 17 nb-1 !
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W=>1v physics (6)

d Asymmetry (A) -> Measured the difference in W+/W- production

= Most systematics cancel in the ratio

= Sensitive to valence quark distributions (x ~10-3-10"1) = A vs n to distinguish between PDF
A (W= ev)=0.21 £ 0.18 (stat) £ 0.01 (syst)

0 A (W= pv) = 0.33 £ 0.12 (stat) + 0.01 (syst)
NNLO theory prediction: A~0.2

A ag(W - r'v)-og(W - () 4
oW = V) +o(W = 0v)

—

L ATLAS Preliminary

—_

L W —puv
[ —4— Data2010 (s=7 TeV)

Asymmetry
o
©

0.6

0_4;W—>ev 0.l ]
0.2; 02l =
O} J‘L=169nb'1 0j_ATLAS Preliminary _[L=16.6 nb” _
0'2(;‘”'0‘5'”'1"”'1‘5”” ) 5T s e

[ —— Data 2010 {s=7 TeV)

i NLO DYNNLO with MSTW08
| —— MC@NLO HERAPDF 1.0
[ —— MC@NLO CTEQ86 PDF

|
Asymmetry
o
o)

o
o

02l

i NLO DYNNLO with MSTWO08
- —}— MC@NLO HERAPDF 1.0
- —}— MC@NLO CTEQ66 PDF

0 0.5 1 1.5 2

m|

Statistically limited up to few pb -1
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W=>1v physics (7)

 First candidate W ->tau nu
= 1-prong tau-candidate (tight tau-selection cuts, fails loose e cuts)

= Second hardest track: p; ~ 3 GeV

QATLAS
-f’,fEXPERIMENT

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

W-1v candidate in
7 TeV collisions

Harder to observe (softer spectrum and larger backg round)
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Z=~> ll physics (1)

J Another Standard Model Candel

= Gold-plated channel to calibrate the detector to the ultimate precision

= Among dominant backgrounds for new physics

5 E; (GeV)
Run Number: 154817, Event Number: 968871 i E, ()= 45GeV E (e*) = 40GeV g
Date: 2010-05-09 09:41:40 CEST n(e)=021 1 (e =-0.38 7 = ] l '

M_=89 GeV ‘ i
Zeeee candidate in 7 TeV collisions U EXPERIMENT \
il Run: 154822, Event: 14321500 == , \
. Date: 2010-05-10 02:07+22 CEST ) = IR LY | i;,'_ﬂl! #-
i \, /

Q
e

Py{) =27 GeV n() = 0.7

|
i py(n) =45 GeV n(u') = 2.2
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Z=~> ll physics (2)

4 Full ICHEP stat, MC normalised to data

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

> 35J T T T T I T T T T I T T T T I T T T T I > B T T T T ‘ T T T T ‘ T T T T ‘ T T T T
[<b) - e Data2010Ns=7TeV) \  _—55 O 50— o + Ngy =106
) - Sig ~ O] - ATLAS PrellmlnaryJ~ L=331nb
pt 30 _]z— ee Ng < 1 % B Ng<1
— E ATLAS @ 50__ —e— Data 2010 §/s=7 TeV) _
§ 25— Preliminary Peak: 88.7+0.8 GeV -E B Peak: 90.3+0.8 GeV
= - e b Z Width=4.2+0.8 GeV
LL] C =297 nb? Width=3.6+0.8 GeV 40 | )}
20 B B | I 7
15 — 30; | *:
1 Of— —f 201 + -
: . - | .
5 —] 10~ T -
%fjl" "I""-I_‘l.'_‘::.'_ll 'l'léz M [ R R \:I .
o 70 80 90 100 110 120 A 0 80 90 00 o 20
M. [GeV] My [GeV]

162 very clean Z -l (I=e, n) events observed
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Z=> |l physics (3)

U Total cross-section measurementatL . ,~225 nb1: 46 (79) Z->ee(uW)

= MC geometrical and kinematic acceptance: A, ~ 46.5+1.4% . NS¢
| N | oZly —ly=—z
= Systematics on reconstruction efficiency (C,): AzCz L t
1N
— I L B B [ I RN R
Uncertainty Electron Muon 2 . ATLAS Preliminary NNLO QCD (FEWZ) -
Trigger <0.5% 2% ET\ - i
Identification 10% 7% = =
il eff 0 g - ATLAS data 2010 §'s=7 TeV) .
Material effect 8% o (4] B L=225nb" @ Z/y'> 1l (66<m <116 GeV) .
E Scale+Resolution 2% 1% X*?_ L ’ i
: b‘l\\l ® CDFZiy"—>ee (B6<m <116 GeV)
Pile-up 2% -- 10— & e DOZ/y>ee (70<m <110GeV) —|
Etkl} ® UAIZiy'>ee (m >70GeV) .
Total 14% 7% N (PP) O UM Z'>pu (m >50GeV) i
. (PP) v /y*—>ee (m > e -
C, (64.5+9.0)% | (79.75.3)% [ T R e eeen
0 2 4 6 8 10 12 14
\'s [TeV]

o (Zly* > 1) =0.83 £ 0.07 (stat) £ 0.06 (syst) £ 0.09 (lumi) nb
= Compatible with Standard Model expectations (0.99+0.04 nb)
= Combined measurement dominated by luminosity systematics at 225 nb1 !
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Top Candidates (1)

0 Lepton + jet channel: tt >Wb Wb jib Ivb ( 0~70 ph) g '*"9" -0

/
= A simple selection algorithm (Eff. ~ 30%) Minimum Bias
B ":i 130_ SV0 selection Simulation
v'1isolated lepton pT>20 GeV S 160f- - Data2010 mm b jets
g 14op s TTey mm light jets
5 L=04nb"
= 120

v E,Mss > 20 GeV

100

ATLAS
v 24 jets pT>20 GeV ig Preliminary
v 2 1 b-tag jet (L/o(L)>5, ~50% eff.) S

= Full ICHEP stat; expect 5 events, get 7 ! 20 e 2 s
ID  Run Event  Channel p;;p E?i“ mr Miji H#ets #b-tagged - - u | |1 | g
number  number (GeV) (GeV) (GeV) (GeV) pr>20GeV jets §0_14? ATLAS Preliminary =

LIl 158801 4645054  p+jets 429 251 593 314 7 1 So.120 Simulation E
L2 158975 21437359 e+jets 414 893 687 106 4 1 "§ 01 muiots E
L3 159086 12916278 e+jets 262 461 626 94 4 1 YSo.08 =3_co’ . E
LJ4 159086 60469005 e+jets  39.1 667 102 231 4 1 So.06- = Z1jats E
LJ5 159086 64558586 e+jets 793 434 867 122 4 1 So.0al wosets E
LJ6 159224 13396261 p+jets 294 654 641 126 5 1 0.025 E
LJ7 159224 13560451 p+jets 787 400 837 108 4 1 of — : , —

(o] 100 200 300 400 500

my;(highest p_l_)[GeV]

Several events in regions with signal purity is hig h
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Top Candidates (2)

Q Dilepton channel: tt >Wb Wb >lvbIvb (0~10pb) = ¢
= A simple selection algorithm (Eff. ~ 25%) § T A e nary Eg'f’::’”
§ 06~ ¢
v’ 2 opposite sign lepton (ee, ey, pp) pT>20 GeV 8 o
v ee, el: E{™ss > 30 GeV + Z veto. pu: ZE(lept.+jet)>150 GeV oo || T
v 22 jets pT>20 GeV 02 .
= Full ICHEP stat: expect 0.7 events, get 2 ! 3 )

Number of tagged jets

¢ DL2

CATLAS W

D Run  Event  Channel pf” E?i” Hy fets  #b-tagge
number  number (GeV)  (GeV) (GeV) pr>20GeV  jets
DLI 155678 13304729 e  SS2M06 424 271 3 |

COLDIS8582 27400066 e 227478 769 19% 3 l

=Zoom DL2
| CATLAS

]2 EXPERIMENT

bjet

......

06/08/2010 P. Pralavorio ATLAS physics results at ICHEP 28



New Physics (1)

4 First task: Understand backgrounds !
= Some examples in SUSY-like searches

Jets + E™ss channel: 1 electron + Jets + ETmiss channel:
>3 hlgh pT jets, p; (j1) > 70 GeV pT (el) > 20 GeV, 22 hlgh pT jets

> 10°F T S Daa 2010 e = 7 Te)| - E ' Electron Channel e Data 2010'f's = 7 TeV)
8 10° jL dt~ 70 nb” — Monta Carlo o — Monte Carlo .
= L_Jaco 10° & IL dt~70nb'  E3QcD E
- = W+ jets B W+jets 3
m-h 10‘ ol = B Z+jets ]
E 10°F b SUM4 (x10) S --- SU4 (x10) 3
Yo Three Jet Channel i ATLAS Preliminary

0 ATLAS Preliminary E

i 10

‘.n

10 10—2
10°

4 [ A Ty g T R I I g L e T L I g Tl 10—3|||||||||||||||||||||..|...|...I... ——
“]l] 20 40 60 80 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200

ET [GeV] ET™ [GeV]

Meanwhile be prepared to set competitive limits wit h > 1pb-1data
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New Physics (2)

O Search for excited quarks (g* -2jj) on full ICHEP data sample
= Signal is searched as deviation from smooth monotonic function

= Systematics considered: luminosity, Jet Energy scale, background fit

To enhance S/ \B: pT(11)>80 GeV and d p T(12)>30 GeV |r||<2 5, |Ar]|<1 3

w T T L O B B B BN B B B o
= 10% \s 7 TeV, [Ldt= 296 nb' _| g,. - ——q MRST2007 Modified LO ]
2 VE « Data E— - —  — q" CTEQ6L1 1
L - Fit 7 8 10% q* CTEQ6.6 ]
.1 —— Q*(500) 7 < S Expected limit (95%CL) E
10 E_ —a— Q*(800) _E % E §\ Observed limit (incl. syst) o
- —+— q*(1200) ] 3 i N Data [Ldt =296 nb™ |
- PDF: MRST2007 Modified LO | < , .\\\
102 ATLAS Preliminary = = 10°F N E
= 3 O - AN ]
o : i : 1.26 TeV 1
- . 10° E
E 1 E - » ]
s e - ATLAS Prellmlnary o
i ! | ! ! | ! | | ! | ! L ] I L | 1 I ! NN
500 1000 1500 500 1000 1500
Reconstructed m” [GeV] Resonance Mass [GeV]

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

O The ATLAS detector takes maximum profit of 7 TeV run (
= High data taking efficiency (95%) Thanks to LHC team !
= Detector already well understood over its full coverage (~1-10 % level) and working at >97%

= Data available for physicists in very short time scale

4 ... and produces many new/interesting physics results
= Analysing all available statistics for ICHEP:
v'1jet py=1.1 TeV and handfull of M;>1.96 TeV: entering an uncovered phase space !
v ~2000 W-1v, 160 Z~>Il (I=e,pn) + 9 top candidates
= First W (2), single and dijet cross-section measurements  with 17 (225) nb-! without pile-up:
v'In agreement with Standard Model prediction
v Systematics dominated by lepton/jet reconstruction and luminosity

= Searches for new physics on their way: first limit (q*) above Tevatron reach

U Today already have ~3 times more data: updates for HC P (23-27/08/2010)
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SPARES
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The ATLAS detector

== 2'6 i = 22 i, #0018 ene Inner Detector (|n|<2.5, B=2T):
~10° electronic channels Si Pixels, Si strips, Transition
Muon Detectors Tile Calorimeter Liguid Argon Calorimeter Radiation detector (straws).

Precise tracking and vertexing,
e/Ttseparation.

Momentum resolution:

o/p; ~ 0.04% p; (GeV) U 1.5%

| EM calorimeter: Pb-LAr Accordion.
" elytrigger, identification and measurement
.| Energy resolution: o/E ~ 10%/VE 0 0.7%

e, X 1 @ /
| "iﬂ_t‘d HAD calorimetry (|n|<5): segmentation, hermeticity.
0 Fe/scintillator Tiles (central), Cu/W-LAr (forward).
Trigger and measurement of jets and missing E;.
Energy resolution: o/E ~ 50%/VE O 3%

Toroid Magnets Solenoid Magnet [|SCT Tracker Pixel Detector TRT Tracker 3-level trigger
reducing the rate
Muon Spectrometer (Jn|<2.7) : air-core toroids with gas-based muon chambers. from 40 MHz to
Muon trigger and measurement with momentum resolution < 10% up to E, ~ 1 TeV ~200 Hz
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Detector status

L~46m, [ ~22m, 7000 tons
~108 electronic channels

Pixels 80 M 97.4%
SCT Silicon Strips 6.3 M 09.2%
TRT Transition Radiation Tracker 350 k 98.0%
LLAr EM Calorimeter 170 k 08.5%
Tile calorimeter 9800 07.3%
Hadronic endcap LAr calorimeter 5600 99.9%
Forward LAr calorimeter 3500 100%
LLVL1 Calo trigger 7160 99.9%
LVLI1 Muon RPC trigger 370 k 99.5%
LVL1 Muon TGC trigger 320 k 100%
MDT Muon Drift Tubes 350 k 99.7%
CSC Cathode Strip Chambers 3l k 08.5%
RPC Barrel Muon Chambers 30k 97.0%
TGC Endcap Muon Chambers 320 k 08.6%

All subsystems operational at> 97%
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ATLAS Trigger

 Key ingredient for physics analysis

'ﬁl1_2_!II!lIlII‘Il\ll\ll\ll\llllill[III\I!\I\II_
¥ [ ATLAS Preliminary .
% 1 :—\s= 7 TeV, Data 2010 eve ]
— 08 L MBTS_1 (x0.05) / B
i N ]
06 " / ]
0.4 — / EM3 —
300 Hz ===y ~======= (s
g ol 8 ? TAUS
=2y v N
0 :3_'_—%';{ !ﬂil | I‘LI:: L I IR R | ! Ie fsd=] | \MIU$I | !_

0 010203040506 070809
instantaneous luminosity [10°°cm2s-1|

Efficiency

cy relative to offline Muons

L1_MUO efficien

1_2_| T T T T 1T L LI LI 1T T T I_
. :8: .
0.8 - -
[ o
i ATLAS Preliminary
0.6~ -
i . Level 1 Trigger Jet E-'>5 GeV
i - \s=7TeV
0.4 .
i anti-K, jets R=0.4,1y* 1<2.8
r AR <0.4
02__ :8: match |
L ® DATA O PYTHIA
[ :& .
00 coa e b b b b b Ly
20 40 60 80 100 120 140 160
| S e T R R I R UL L L R T S
09 ame oo + R
08 ° E
o7 E
oef =
F . ]
0.5 & _E
04f- =
03k ATLAS Preliminary |
. \'s = 7TeV, Data 2010 _%
- > 1.05 E
UU é 1|0 1|5 2|0 ‘ l :

30 35 0
Muon SA =N [GeV]
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Inner Detector (2)

O Mapping Inner detector material (to improve simulation)

® Ultimate goal: know material budget to ~1% using complementary methods

Reconstruct hadronic interaction secondary

Reconstruct y=>ee conversions : probe X, vertlces (A(prR 0.01x0.25 mm2): orobe }\

ATLAS Preliminary  -0.626 <1 <-0.100

+ L Data

I:I MC conversion candidates

MC true conversions

]
1]

250

200

Entries / 2 mm

150

Uncorrect description of
pixel support structures

100
- to be fixed in MC

Cooling
pipe

50

1 2 SCT Layer

00 g e 40’ T 60 85 70

R [mm] Radius [mm]

Present understanding of material at ~10%
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Inner Detector (3)

O Tagging b-jets

= Transverse Impact parameter (d,) resolution = Decay length significance

decay length L+/-a(L)

=" A

/

X
— T T T T T T 11 T 1] r
,S.‘ 040 <6<050m IL: 15 nb* @ 180 SVO0 selection Simulation
c o Data 2010 \'s = 7 TeV convolved | © 4g0F * Data 2010 Bl bjets
= * Data 2010 \/s = 7 TeV unfolded @ - o= = cjets
2 L ' Dijet MC \'s = 7 TeV truth £ M0- s TTE\JI E light jets
2 102 + Dije \s=7TeV tru — 5 1a0F L=04nb"
= [Multiple ] 2z -
© [scat ~OK g ] 100F aT1.4S
- Bes 1 80~ Preliminary + o
Remaining 60Resolutio Lifetime
misalignement 40 >
201
10 ATLAS Prelimi -
ATAS Prefmingy , \ \ 0 ' % 10 o 1020 30
4x10™ 1 2 34567 10 20 ) Lol
p, [GeV] Typical cut o)

Encouraging agreement data/MC = will start to use it for physics analysis
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Jet Energy SCale

4 Energy calibration for jet and Etmiss ElGpgse Map

= Define 3D cluster : ~ particle level, suppress noise >

= Separate EM-like (e, y, ™) and HAD-like (1t*, n) with cluster moment

v Apply weights (W) according to cluster energy density

= Correct for out of cone (OOC) and inner detector/cryostats material (DM)

)
@
o

Weight for 3D clusters entering jets (p  >20 GeV) E/p with single hadrons (| n|<2.3)

LINLLL L L I L O A 1.2
[} i o o L -
E ATLAS Preliminary | i - ATLAS Preliminary 7
= 3 - Data 2010 \s=7 TeV - v 1~ 00<n<0s6 —
wi® C - ] e Data 2010 s =7 TeV) ]
= o MC QCD di-jets E - [ Non-diffractive Minimum Bias MC =
a 2.5¢ 0.8
3 r pLCW+IES o 20 GeV R N
S - T N . N
Sg 2. T e - o8- R -
Fe- -o- .- -4 N i
LUQ 1 5: - o s SPUSUNE S o - N . * o * ]
~— 1.5¢ . 0.4 .
C +_._—¢- -0-_._-.- R N
01__;151;:::}:1::}::::{::::}::::}:::1}::::{::1:}:1:1}:::; 0.2 .
= 17 :
S108 e Ll e . < 120
e - o o—e- - 1
8 [0 1= o] S — S S oo E iiS/O g 1B el e e - _¢ +504
oos'gﬂ'i”l I B N B R | ] g : ) ]
- 1= T T P T P I I I 08
-5 4 -3 -2 -1 O 1 2 3 4 5 1 10
n p [GeV]
cluster

Agreement data-MC in £ 5% over the ~ full calorimete  r coverage (| n|<4.5)!
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