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Final
installation

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters

Calorimeters

. spectrometer mg
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End-cap semiconductor fracker

End-cap fransition radiation fracker

* Precise tracking and vertexing, {

* e/ separation

("R =1082 mm

Pixel detector
— 3 barrel layers, 2x3 disks
— o(r®) =10 pm, g(z) = 115 pm
Silicon strip detector (SCT)
— 4 barrel layers, 2x9 disks
— Pairs of single-sided sensors
— o(ré®) =17 hm, g(z) = 580 um
Transition Radiation
Tracker (TRT)
— o(re) =130 pm
Covers |n| < 2.5 (2.0 for TRT)

2 T solenoidal field

TRT

0 kR=554mm
« Momentum resolution: R =514 mm
G/pT -~ 3.8X1O-4 pT (GEV) @ 0015 scT 2:‘:::

R=122.5mm
Pixels { R = 88.5 mm

R = 50.5 mmL/j
R=0mm
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Muon Spectrometer (|n|<2.7) : air-core toroids with gas-based muon chambers

Muon trigger and measurement
with momentum resolution < 10% up to P(u) ~ 1 TeV

Thin-geik chemkernsec) Trigger chambers:  RPC/TGC
N \ i CumvsesnpahRmpben Eac) Precision chambers: MDT/CSC
Magnetic field: ~05T
Bending power: ~2-5Tm
Coverage n <2.7
X N R 9| i e=\v. g p,(u+) =29 GeV
Wil SATLAS \ N
2 EXPERIMENT g
\\\\)\ Run Number: 152221, Event Number: 383185

Date: 2010-04-01 00:31:22 CEST

Barrel tord

Resistive-plate
chambers (RPC)

End-cap toroid SIS " A :
, ) Y W-pv candidate in
Monitored drift tubes (MDT) K 7 TeV collisions

W->pv candidate at 7 TeV g




HAD calorimetry (|Jn|<5)
Trigger and measurement of jets and missing E; E-resolution: o/E ~ 50%/NE @ 0.03

Calorimeter System

* Cu-LAr structure

K > < =
* 15<|n/<3.2 v v g‘;-sczntﬂtl:tlng
* o(E)/E Tile barrel Tile extended barrel | i :sl':’“c re
jet)~50%/VE®3% )
g=t — * o(E)/E (jet) ~

50%/VE®3%

v

LAr hadronic
end-cap (HEC)

LAr electromagnetic -
end-cap (EMEC) ——

0 &3 \ ~ W/Cu-LAr structure |’
P ' . 3D < |:||.< 49
=/ il {* o(E)E (jet) ~
SN * N\_100%NE@10% __/,
* Pb-LAr accordion LAr electro: N k\ : ) ' \ll
* Inj<2.5 > magnetic barrel T =" lArforward (FCal)
) Z('E;';’Zj;)"_['<l'8 EMCAL: ely trigger, identification
L 10%/VE®0.7% and measurement J
E-resolution: o/E ~ 10%/E
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Overall Detector Status

ISCT Silicon Strips

TRT Transition Radiation Tracker

[LAr EM Calorimeter

Tile calorimeter

[Hadronic endcap LAr calorimeter

IForward LAr calorimeter

ILVL] Calo trigger

ILVL] Muon RPC trigeer

ILVL] Muon TGC trigeer

IMDT Muon Drift Tubes

CSC Cathode Strip Chambers

[RPC Barrel Muon Chambers

TGC Endcap Muon Chambers

More than 97% of channels in operation
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Cosmic rays 2008,2009
pp collisions at 900 GeV ~ 9 ub-l Nov.-Dec.2009
pp collisions at 2.36 TeV ~ 0.7 ub1 Dec.2009

pp collisions at 7 TeV ~ 3.46 pb1l From 30 March
247x10%vents 2010- up to now

Operatlon
Data collected Integrated Time period
luminosity

Particle multiplicities and momentum spectra in pp
minimum-bias events at 900 GeV (PhysLettB688:21,2010)

FIRST published results at 15 March

the latest presented at ICHEP2010 — 55 reports

TLAS status

Lidia Smirnova QFTHEP 2010 8
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ATLAS Online L
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" [ LHC Delivered S &M ENEEE Ty
41— [_] ATLAS Recorded

2.55

Total Delivered: 3.69 pb’
Total Recorded: 3.46 pb'1

Total Integrated Luminosity [pb™]

1-st W

K

| T T T
Yy Ns=7TeV

mass di-jet
event

TeV

\

28/03 29/04 31/05 02/07

|
03/08

05/09
Day in 2010

continue to be
passed with
satisfying
regularity.

An inverse
picobarn is a
small step on
the way to an
IWESE
femtobarn
1-st inverse
nicobarn

TLAS operation

Overall data taking efficiency 93.9%
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Total fraction of good quality data
(green “traffic light”)

Inner Tracking

Calorimeters Muon Detectors
Detectors

. LAr LAr LAr _
Pixel SCT TRT 'M HAD FWD Tile MDT RPC TGC CSC

97.7 964 100 944 ©98.7 993 99.2 985 0983 98.6 98.3

Luminosity weighted relative detector uptime and good quality data delivery
during 2010 stable beams at Vs=7 TeV between March 30" and August 14™ (in %)

Peak luminosity in ATLAS
L ~ 1.03x10% cm=2st

BATLAS operation

\

Lidia Smirnova QFTHEP 2010
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Decided Scenario 2010-2011 ‘

O

Following the technical discussions in Chamonix
(Jan 2010) the CERN management and the LHC
experiments decided

Run at 3.5 TeV/beam up to a integrated
luminosity of around 1fb-1.

Then consolidate the whole machine for
/TeV/beam (during a shutdown in 2012)

From 2013 onwards LHC will be capable
of maximum energies and luminosities

during 2011
= must reach ~1 x10°2 cm=2s’! during 2010

® requires a peak luminosity of > 1x10%? cm™s"

JLAS operation from LHC plan

Lidia Smirnova QFTHEP 2010
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evels: LVL1, LVL2,
gger (HLT): LVL2 and EF

reerpreerpeerrpreerpeeepeeereeereeerreery | Typical L1 output
- ATLAS Preliminary iy ;
~\s= 7 TeV, Data 2010 conditions:

MBTS_1 (x0.05) .-

e

L1 1 l I | I | I | L1 1 I L1 1 I | I |

LI [ 1 1 I T T T ] L I T T

Figure gives examples for L
instantaneous luminosity [10°°cm2s-] up to 7x1029 cm-2 st

LAS operation
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Trigger performance
B LVL1 forward muon trigger efficiency

LVL1 jet trigger efficiency for the lowest threshold (MUO)
¥4 for the lowest threshold (J5)
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Crucial for jet cross-section

l[lll
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ATLAS Preliminary Crucial for di-muon resonances

0.6

y relative to offline Muons

Ill1llIlTIlIlI[lll1]IllT|ll

L J
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Level 1 Trigger Jet E$'V55 GeV

\s=7TeV

anti-K_ jets R= 0.4, 1 y* 1 <2.8
AR .. <04

or
L J
|

0.4

ATLAS Preliminary
° \'s = 7TeV, Data 2010
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Trigger performance

Tracking efficiency at HLT for electron

candidates with E;°" (calo) > 5 GeV

§ 7I T T T T ‘ T T ‘ T T | T TT ‘ 1T | T T | T TT ‘ T T | T I7
= - — R
2 100- | FNTANETRTERNRTTE S 1 jeeeer ettt :
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RS i N
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< T Crucial for J/y > ee o i Important for SM and SUSY Higgs |]
o B 4
~ 80— * — 0.6 ~ o Data2010 \s=7TeV) |
B . i ¢ 4 Minimum Bias MC ]
= ATLAS Preliminary : 0.4 |
i \s=7TeV | i ATLAS Preliminary
60— gAy - Data 2010, Level 2 tracking B 0.2 - N b
I ¥ Data 2010, Event Filter tracking | ’ r J. L=4 nb'1 1
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P [GeV]

0 20 40 60 80 100 120 140 160 180 200 220 240
Uncalibrated E; of offline tau candidate [GeV]




- Event selection

Primary vertex :
1) N aek = 3 (pr > 150 MeV/c)
2) closest transverse distance to nominal interaction

point
3) single hit in one or two MSTB wheels as trigger
4) selection on timing difference from EC or Fcal
(5 or 10 nc, respectively), or two MSTB wheels

2105%_IIIIIIIIII|III|IIIIIIIIIII|III|III|IIJ§ 2105;—IIIIII|III|IIIIIIIIIIIIIIIlIIIIIIIIII
E F ATLAS — Collisions . E - ATLAS — Collisions
= 104 - SinaleB = 510 —_
5 = \Ns= 0.9 TeV Bl SingleBeam E 5 E \'s= 0.9 TeV
- (a) 7 (k)
10° -
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-80 -60 -40 -20 0 20 40 60 80 .80 -60 -40 -20 0 20 40 60 80

A tyets [Ns] A tygrs [Ns]

Time difference without any selection and with well reconstructed
vertex
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ATLAS Preliminary
\Ns=7TeV

Primary vertices in the x-y plane, it shows
beam spot: RMS =0.024 and 0.04 mm
in X iny

Primary Vertex y [mm]

.F\M'S x = 0.024 mm
) | BMSy= 0.040mm .
-1 -0.8 -06 -04 -02 O 0.2 0.4

'LAS Preliminar

- =
=l ]e\
\

Primary Vertex x [mm]
ATLAS Freliminary
\s=7TeV

III

z Vertex Resolution [mm]
Primary Vertex x [mm]
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RMS x = 0.024 mm
1 1 1 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 " RMS Z e 27'9 mm
20 30 40 50 60 70 200 -150 -100 100 150 200

Number of fitted tracks Primary Vertex z [mm]

Reconstructed primary
vertices in the x-z plane as
beam spot

ner Detector performance
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Estimated vertex resolution in 7 TeV data
as a function of the number of tracks N .




Event with four reconstructed primary vertices
the same beam-crossing

~ 10-45 tracks with p; >150 MeV per vertex

Run Number: 153565, Event Number: 4487360
Date: 2010-04-24 04:18:53 CEST

e Event with 4 Pileup Vertices
in 7 TeV Collisions
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Numbers of
hits in SCT
and Pixel vs n

Track Impact
parameters

Number of SCT hits per track

. MC NDvs=7 TeV

—e— Datays=7 TeV

100 <p_ <500 MeV
ATLAS Preliminary

15 -1 05 0 05 1 15 2 25
track n

. MC ND \s=7 TeV

—e— Datays=7 TeV

100 <p, < 500 MeV
ATLAS Preliminary -

Number of Pixel hits per track

. MC ND \s=7 TeV

—e— Datays=7 TeV
100 <p, <500 MeV
ATLAS Preliminary

15 -1 05 0 05 1 15 2 25
track m

. MC ND\s=7 TeV

—e— Dataxs=7 TeV

100 <p, < 500 MeV

5
N
v
g
5
3
<

5 43210123 4
7,500 [mim]

Z,Sin®O, mm
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5 3 T | | | ] F ST T T T
~ E E ;ﬁ Bf— pT>100 MeV, |n|<2.5,n =2 _
2 2.55— M 13 E
Z o 12 SM
- —- hh e H . 50 1
15 . F ]
C M . 4 _ﬁ
v e -7 E ° ATLAS Preliminary E
e BE\s-236Tev E 2 == Data\s =7 TeV E
’ ; Szggg&hgg? .\E:QOOGeV ; 1 &= Data\ns=0.9 TeV
P R R R R ] ]
LN R R 3 252-15-1-050 05 115 2 2¢
il
n
Charged particles with | .
T ok pT>100MeV,|n|<2.5,nch22
pt>500 MeV/c 2
nl<2.5; nchz1 [ N
T 107E

at 0.9, 2.36 and 7 TeV
*No subtraction for
single/double diffractive
components
 Distributions corrected
back to hadron level

103

107

-"'_
B -
-
ATLAS Preliminary B =
== Data\s =7 TeV E
&= Datans = 0.9 TeV I
10 107

ch

ev

-dN_ /dn

1IN,

Ratio

LAS performance and results

pt>100 MeV/c

B |n|< 2.5; nch=2
0.05( at 7 TeV .
- ATLAS Preliminary -
0.04f ;7 TN e . E
’ -

&+ == Data 2010
.7 — PYTHIA ATLAS AMBT1
-=- PYTHIA ATLAS MCO09
—- PYTHIA DW

- = PYTHIA 8

- =
_— e

= MC/ Data -
2 4 6 8 10 12 14 16 18 20
L

Charged particles with

pt>100 MeV/c
|In| < 2.5; nch>2
at 0.9 and 7 TeV
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ith models

5 T T T T T T T T ™1 &5 5 LRI B I B B i e i T T T T T T T T
S, s PrlOMeViini<2§ng22 = p,>100 MeV, |1 |<2.5,n,,2 2 B P, >100 MeV, |n | <25,n,,>2 5 [ p,>100MeV, [1]<25,n,>2 ]
%u L \s=0.9TeV ] %u \s=7TeV 23:0-07 \s=0.9 TeV 23005‘_ \s=7TeV .
: N imil 1 imi 3 3 r .
25 A ATLAS Preliminary 13 7 ATLAS Preliminary 006 ... ATLAS Preliminary . - ATLAS Preliminary
- F e oo :
3: Tt - et s Sl T L ; ]
i 1 AT T T T T T T E
2 . : ]
F == Data 2009 B 3 == Data 2010 N N
B — PYTHIA ATLAS AMBT1 ] — PYTHIA ATLAS AMBT1 /=== Data 2009 ‘== Data 2010 =
L IEyTHIAATLAS MCoS 3 2 -=* PYTHIA ATLAS MC09 — PYTHIA ATLAS AMBT — PYTHIA ATLAS AMBT1 ]
- PYTHIA 8 1 T PYTHIADW --- PYTHIA ATLAS MC09 -=- PYTHIA ATLAS MC09 ]
N . PHOJET ] = PYTHIA 8 — PYTHIA DW — PYTHIA DW 3
T TV VO TT TAR TOO IT == PYTHIA 8 == PYTHIA 8 ]
A P cane aant antas Antas anastnsas Sanns anns Antas anne- N SN PHOJET “ PHOJET .
1.2}~ ™= Data Uncertainties - 1.4 ' A
b --- MC/Data 1 12 b ]
o i - 1
= -
I -
.2 9 X TR AL IOV
© I ]
E i o -
35 E= Data Uncertainties
" === MC/ Data === MC/ Data 4
2 4 6 8 10 12 14 16 18 2 4 6 8 10 12 14 16 18 20
g p'>1nu|‘nv, |q|<2.s,n_,,‘zz b | nr.h

2_ *Data \s=7TeV ?

2 — PYTHIAMCOS  ND'™ SO = DD

ATLAS Preliminary

*Measured over a well-defined kinematic region
*No subtraction for single/double diffractive components

» Distributions corrected back to hadron level
« High-precision minimally model-dependent measurements
» Provide strong experimental constraints on MC models §"

— MC/Data
% Data Uncertainties
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Pt measurements for charged particles with
pt>100 MeV/c |n|< 2.5; Nch>2

— 1 S
'_‘1035 T T T T T T T T T3 t O 9 d 7 V % . 100MV 2.5, =2 1
S 0 100 MeV 251,22 = I d an I e S oef pT> oV, In 125 fen 3
> p.> eV, [n|<2.5,ny = E ~ F ATLAS Preliminary E
G 10?:%: E = 0_3; == Data\s =7 TeV é
o 1F ATLAS Preliminary = | « . oo o T == Data\'s = 0.9 TeV E
%10.1; =1z 10 p,>100 MeV, | |<2.5,n,,>2 o.7[ 3
S0k 4] © 10E \s=7TeV g -
2, .af E - 1 0.6 e o —
B 107F ."°.. N IS 107 ATLAS Preliminary g e
—1 0-4 E Oes_._’ 1 'g , E 0_5/_ A
10°F o, il S0F :
< 10 %" H | § 10°F gy
] - 1% 0 Nch at 0.9
] E —.- = s E
\10.35r == Data\s =7 TeV - . i ;%_10-5;_ and 7 TeV
1079;_ &= Data\s = 0.9 TeV _'__; = 10-6;_
107°F - 3 107 == Data 2010 3 ]
ol LT 2 10_8; — PYTHIA ATLAS AMBTA 2 p,>100 MeV, [n|<2.5,n,,>2 E
10" 1 10 = "o ---PYTHIA ATLAS MCO9 5 NS =TTev =
10°E —. PYTHIA DW ! ATLAS Preliminary ~ _—— 7
O .- PYTHIA 8 3 - =
& PHOJET o
= — ] N 3 2
Pt at 0.9 - == Data Uncertainties T, E é
C ! [— —
and 7 TeV i __::_r,-r"'"_'_|—|_ == Data 2010 1
- et e 0.4F — PYTHIA ATLAS AMBT1
. st bbbt L ¢ F ==+ PYTHIA ATLAS MC09 |
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T
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(1/Nev)Nch/dn Pt>0 Pt > 100 MeV/c | Pt > 500 MeV/c

=l S CMS

0.9 TeV 3.48+0.02stat 3.486£0.008stat 1.333+0.003stat

:|:0. 13syst :|:0.077syst :|:0.040syst

2.36 TeV 4.47+0.04stat 1.739%+0.019stat
:|:0.16syst :|:0.0585yst

/7 TeV 5.78%0.01stat 5.635+0.002stat 2.418+0.004stat
+0.23syst +0.1409syst +0.076syst

ATLAS and CMS data for charged
article multiplicitiesatn =0

CMS: JHEP 02(2010)041; PRL 105, 022002(2010)
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Particle Density Angular Correlation

» Define the event orientation by the azimuthal angle of the track with the highest p

» Plots are reflected about ¢=0; highest p track is not included

0.9

0.8

N, /dn dA¢

I|III|IIII|III_

T T T T I T T T T I T T T T I T T T T L

ATLAS Preliminary 7
\s =900 GeV -

P> 0.5 GeV and n| <2.5,

pad = 1.0, 1.5, 2.0, 2.5 GeV, bottom to top

Data 2009
PYTHIA ATLAS MC0O9 Tune

T

Taward TANSYErse

Transverse
1

1 1 1 1 I 1 1 1 I 1 1 1 1 | 1 1 1 1 I 1 1 1 1 ] 1

-1 0 1 2
[rad]

Q .
wrt leading track

1.5

LI [ LI I | T T

r LI | I I T L | 'I
ATLAS Preliminary _

vs=7TeV

|
| p,>0.5 GeV/cand In| <25,

i p'?ad > 1, 2, 3, 5 GeV, bottom to top ]

Data 2010
PYTHIA ATLAS MCO09 Tune

Ay

v Transverse
o |r| P R

2 -1

Transvers
Ll I.‘| I

2

1 1 TD‘T"dI | - 1 I
0 1

A

wrt leading track

Ll 1 T

3
[rad

» Monte Carlo tunes only reproduce the general features

Disagreement in rates both in the transverse region (UE) and in the Toward and
Away regions (MPI/Hard Core)



ATLAS Preliminary

—— Data

--o- Pythia6 MC09
—eo— Pythia8

—e— Phojet

T \IHI|T| T \\IIIHl T IIIHHl TTT

L1l

\s=7TeV
> 1 track with p,>0.5 GeV, h|<2.5

T IIIIIHl
1 IlIIIHl

|IIII|IIII|IIIIIIIIIIIIII|IIII|Ir’lI|I
II|

N?t corrected for detector effects
PR P N T B P

IJ‘|IIII|IIII|IIII|IIIIIIIII|IIII|IIII|IIII|

Not corrected for detector effects
1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1

0.2 0.3 0.4 0.5

(0bp*+05p)/(Opp+Osp+Onp) N

10 12 14 16 18 20

and results
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Secondary vertices and cascade decays

~ Mlnlmum B|asStream DataECI(JB (\.l'_-900|GeV) e 2000
mﬁOOO} ATLAS Prellmlnary Both tracks: p_ > 100 MeV, Sihils>6€ > o - T A
E E 0 ant Mass COS(B)>O‘B,F:Iightdislance>0.2 mm E g 18001 \/§=7 TeV data ATLAS Prellmlnary_
;5000_*“ ® Data = N 1600; 3(1320)_)/\7[ « Correct charge comb.|
L A . n 7] — ]
;%4000—_ 1 Simulation 3 q:) E ~250 p'b-1 [__] wrong charge comb. E
c C = (Gauss (+p0|y) fit ] E 1400_7 ) Jaussianspolvgomial fit =
Y 000k 1l 8. =5 An ez o0 ey | PDG: 1321.33
E DG{ZUDQm =97.a14ev E 1200:_ — o= 38%0.08(stat) Moy = I
2000 - — 1000
E i | i i S | | i i | | i i | i i | S B S 5 | S B | S B I_ 600;_
4900 450 500 550 600 650 700 750 800 C
400[
My, z [MeV] -
S 000 - 200 =
2 900 - ATLAS Preliminary \s=7TeV L =14 nb" E B:
o E ® Data2010 3
T a0 M PDG: 1869.6 1250 1300 1350 1400 1450
o 700 E M, [MeV]
S 600
5 ‘KOs, A, =, 2, ¢, D, D* mesons are
S reconstructed in Inner Detector
*Good agreement with MC
*Resolution as expected (dominated by multiple

scattering)
« Fitted invariant masses agree with PDG values




Mapping the Inner Detector material

with y = e*e conversions

Goal is to know material to better than 5%

(over-constraining with several methods)

Present understanding: at the level of ~ 10%

N
3

200

Entries / 2 mm

150

100

9 Dalitz
Decays
allowto «
constrain
material

in beam

pipe

Beam pipé¢

ATLAS Preliminary
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-0.626 <1 < -0.100 -

*  Data Vs =7 TeV
: MC conversion candidates
MC true conversions

Pixel support

structures

Reconstructed
conversion point in
the radial direction

of y 2 e*e from
minimum bias events
(sensitive to X;)

Data show that Pixel
supports are
displaced

in the simulation

- to be fixed




Reconstructed secondary vertices due to hadronic interactions in minimum-bias

events in the first layer of the Pixel detector

(sensitive to interaction length A - complementary to y conversion studies)
C-fiber
shell

Cable e n T

Simulation

{ Cooling
M pipe

Bin sizé
250 um

“50 55 60 85 70
Pixel module Radius [mm] Radius [mm]

60

45 50 55 65 70

Mapping ID material with secondary hadronic

interactions
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E: nicc 1IN 15.2 million selected
minimum bias events at 7 TeV,

recorded in April 2010.

Good agreement with MC
simulations
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gmentation of EM
g performance
easurements

on track in B-|ayel"(select e from conversions)

! m&w Electron momentum [GeV]

z
3 -
o 0.25¢ L
g. - ATLAS Preliminary +
2 02 TRTbarel d E
= C
g 045 * Data 2010 N/s = 7 TeV) ]
£ 7L 0 Monte Carlo
5 of E
I 0'1: 3
B ot
0.05— Sqesessammanaae®s™  © =
E + y factor -
G’ TR TT] BN SN R TIT] B NS R T T R S RS 1T N Lol 7
10 10° 100 10t 10°
1 1 10

> 5000 T T T T T T -
O ATLAS Preliminary Qoe : g
= ® Data2010 Ns=7 TeV) < 10°
@ 4000 13.8 nb-! N )t 3
= . &= Monte Carlo i £ 10°
'ﬁ (normalised to 7 w

3000 medium candidates)

10°

10°

T T L

IIIlIIIIIIlIIIl

ATLAS Preliminary

J‘L=13.

— Monte Carlo
[ Hadrons

-1
8 nb [ Conversions

[ DL S e e o e e e
-+ Data 2010 s =7 TeV)

[ Prompt electrons

o

N
0.6

8 03 04 05 0.7
TRfrac
Signal of 9920 +£160(stat) £990(syst) electrons .
predominantly from b,c->e is measured for E.>7GeV
and within <2 S
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Signal : 222 £ 11 events
Background : 28 £ 2 events
Mass peak : 3.09+ 0.01 GeV

Mass resolution : 0.07 + 0.01 GeV EARAARRRLERRLE T
LA s O B B BN B @ ATLAS PI’E|II‘I"III"IE.I’)’ ® Data: 2010
[ MC: Prompt Jiy

ATLAS Preliminary \s=7TeV —— Fit projection

- ¢ Dala 2010 (VT TeV) : ] Ldt=78nb" Fit projection of bkg.

 — CBfit

N, = 5350 + 90
My, = 3.095+ 0.001 GeV
o, =71+ 1MeV

Entries / 0.1 GeV

Jhy Candidates / (

*

-lJlI 1Jllllllllllll]lllllllllllllllllJlllJlIllJ

PEEVERTINN NI N I N NRTH I M [ T I IR A
2 22 24 26 28 3 32 34 36 38 4
m,, [GeV]

To extract signal from background:
2 EM clusters matched to tracks
pr (e* tracks) > 4, 2 GeV
track quality, calo shower shapes
key handle: large transition radiation
in TRT
invariant mass from track parameters
after
Brem recovery (GSF)




"Muon perf
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P+ muon resolution from
collisions

Jhy

L~ 330 nb‘1]

T \II\IIIl
gr—

p/o ¢

ATLAS Preliminary

Data 2010,\/s = 7 TeV

€

1 10

* LVL1 muon trigger with

pr ~ 6 GeV threshold
» 2 opposite-sign muons
reconstructed by combining
tracker and muon spectrometer
« both muons with |z|<1cm from
brimary vertex
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Z-> UM candidate
(collected on 10 May)

YZ view — IS <] XY view

\’,
-

Event properties: pr(M*)
= 45 GeV

n(pt) = 2.2 / ,
pT( “ ) 2 Z->pp candidate in 7 TeV collisions
/ 2, Event Number: 14321500
=26 GeV
=

Run Number
n

” - Z: Mi
O 7 A_J2 . /,r’ DOV% ) / (Q k Pt{u+) 22
A )Sj;)s ;. / )1;(( ( Pt(u-) =27 GeV, n=0.7

& £ /,'/ ,'

hitp://atlas.ch
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Background estimation: QCD,

“ABCD” method to predict background in signal region
from control regions dominated by bkg (jets, /K decays)

Uncorrelated variables: MErand track Isolation/pr

QCD in signal region: 0.9 £ 0.3 (stat) = 0.6 (syst)
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: . -
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First point at 7 TeV...

W cross-section

2 ATLAS Preliminary NNLO QCD (FEWZ)
Estimated - Combined channels

I, = 16.9 nbl N(signal) cross-section (nb) |
W(ev) 46 8(85;33)2 gsgaél)ujnci)'? . : ATLAS'dat'i'm‘NEJTEW
) L ey
Combined - géf;s%i gégagl)uiloif \'s [TeV]
Theory:

* Remarkable agreement with theory (4% theor. uncertainty not

oy H0 = 1046 b (op2t9., = 6.16nb and oY = 4.30 nb) e
*W*- asymmetry due to parton composgition in protons observed

First point at 7 TeV...

Z cross-section

Estimated | ATLAS Preliminary NNLO QCD (FEWZ)

L=~225nb! cross-section (nb)

N(signal)

0.72+0.11 (stat) + 0.10
(syst) £ 0.08 (lumi) ATLAS data 2010

“L=225nn" o Zill (66

Z(ev) 46

0.89 + 0.10 (stat) + 0.07

Z(uv) e (syst) + 0.10 (lurni)

0.83 = 0.07 (stat) + 0.06

Combined 125 (syst) = 0.09 (lumi)

Theory:

NNLO  _ (IS IRY] (66 GeV < M) < 116 GeV) « Good agreement with theory

* 4% theoretical uncertainty not shown

TZ/y+—ee
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Y(1s,2s,3s)—pp candidates —
< 3217
33_1153_ ATLAS Preliminary +Dﬂtﬂ: 2010 E
% :I LML L L L Y B |: E%‘ 3.11? JJE:;;::" A MC: Prompt Jfy f
= 800F ATLAS Preliminary =" oa some son 3.105F
o r ] 3.1 . ) 3
S 700f M) = 0480016V .[Ldt ~290nb"’ _ _ 3.095/ :§—+——+— E
> L o(Y,)=017+0.01Gev . Level1 muon trigger with 300 —t+— E
'_g 6005_ N(Y o) = 952+ 77 E no pr cut 3.085 =
& 500 nv= 20250 . sos, [Mass posifion
. . 30?5' ' | | ' | | | ]
F N(Y,)=60+59 ] -3 -2 -1 0 1 2 3
4001 e Cuts on muons: W)
300, E 2.5and 4 GeV
200 .
i Open charm and Onia summary
100 B .
- N 4 » Signals from D%, D* and D* observed by the ATLAS detector

%6 7 8 9

dimuon mass [Ge

High mass quarkonia

production

1

with 1.4 nb! integrated luminosity
Signal yields: D™* (2020+120); D £(1667+86); D, %(326£57)
Good agreement with PDG in reconstructed mass position
» J/W signal has been observed
Excellent agreement with MC predictions and PDG mass position
Now have enough statistics (6820+90) in peak with 290 nb-! data for

performance studies

» Studies of these particles show tracking, vertexing and muon
system working well,and in line with expectation

» Expect to be making first ratio and differential production
cross-section measurements shortly, with a strong program of
measurements into the charmonium production mechanism to

follow
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3

100 200 300

Measured Inclusive jet cross-section extended up to jet pt =500 Gev/c
and dijet masses of 2 TeV
Data are well described by fixed-order NLO pQCD, corrected for
non-perturbative effects
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Search for new particles decaying in dijets

b
graviton and others

Tevatron exclusion for g*: 260 <m_, <870 GeV @ 95% CL

Sensitive for possible new states in dijet resonances: excited quarks q*, Z", W',

b NewATLAS limit: 400 <m_, < 1290 GeV @ 95% CL (more details here:
, paper submitted to PRL)
1A T | T T T T I T T T T i _.E o T T IR j I T T __
I ——-q'Mcos ATLAS & ' E;ta ATLAS 1
q" Perugial . _ -
1045_ ______ q I".-"ICDg' =T TeY 3 10® =— q*(500) w5 =7 Tey —
SO — = Expected imit [ 1 4r=315nb" ] T qﬁ?ggg} JLdt=315nb"'2
[ "\ =se==+ Observed limit " - ] q'(1200) !
_ \\H i 107 =
10° L N\ E ]
u et TTea 3 10 =
- o R ‘\_":.,_\ - 3
- g \"\ - -
i . b 1:‘:‘:\‘ 7 1 3 N
102 T = ‘ N
; S 2, -:
- i+ L TP . = A ]
| | g = D;ul.Tﬁ_r.__—___-_-_
1 1 1 1 1 1 D __ __
500 1000 s [
500 1000 1500

Resonance Mass [GeV] Reconstructed m' [GeV]

28 QCD and Onia at ATLAS / Konstantin Toms  14.09.2010



Inclusive jet measurements with ID:

numbers of track distributions and
fragmentation functions

~ 0.25~ I I I I I 5 b B AR T B L S L L B L P
8 F - i =e— Data2010 Ns=7TeV
= : —-Data2010 Ns=7TeV ¥ F --m-- Pythia6 ATLAS MC09
= i [ Pythia ATLAS MC09 ] 350 g —s— Pythia6 ATLAS AMBT1
:‘g O.Qj anti-k, track jets R=0.6 7 i‘— E +i‘ ”A_ E;l::::g ?J:: ?1((; = E
@ L 15GeV<p,  <24GeV | >>40— n - Pythia6 Tune 117 ]
Q2 ATLAS Preliminary i = F = - %~ Pythia6 Tune 129 ]
— r N - - -.©- Pythia6 Perugia-0 (320) |
g 0.15¢ det =370pub" | so— * -6 Pythia8 —
[e) - . . Phojet ]
g I 20 - ; _[Ldt =370ub’ :
Lt 0 1j ] - g =
+ C $ ATLAS Preliminary ]
i ] 10— ‘. anti-k, Charged Particle Jets R=0.6 —]|
0.051 - - ., ]

Number of tracks per jet with R = 0.6 for
jet p;r from 15 GeV to 24 GeV. (Data are
not corrected. Differences between data Corrected fragmentation function
and Pythia MCO9 are accounted for the in anti-k, jets with R = 0.6 for
fragmentation/underlying event ; '
systematic )

charged jet p- from 15 - 24 GeV
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" ATLAS (MC simulation) racs Inoets
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b-jet identification rely on:
Tracks impact parameters
Secondarv vertex reconstruction

Tracks in c-jets

rbitrary units

----- Tracks in light jets
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\\ ATl AC E\L,'gnl,:58211762671 b-tagged jet in 7 TeV collisions

e FAFERKIMEN |

/

7\
jet

pT=19 GeV (measured at electromagnetic scale)

4 b-tagging quality tracks in the jet
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One soft b-tagged
jet in events with
two electrons,
passed cuts, at 7
TeV with int.
luminosity 280 nb-1

In GeV:

Pt of ee
55.2/40.6
Emiss 42.4;

Ht 271 GeV
#jets >20 GeV
-3
b-tag jet -1
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CATLAS

ji EXPERIMENT

Red: Isolated muon track (pr = 48 GeV) ; Green: |solated electron track pointing to a green Calo

cluster (Er = 23 GeV)
blue circle in lego plot: b-tagged jet. Dashed line in lego plot: direction of the missing transverse

energy (77 GeV)




Conclusion

ATLAS successfully operate with beam

collisions - pp at 7 TeV from 30.03.2010

Calibration, alignment, synchronization, reconstruction

software and trigger on real data were realized and
continued with improvements

Good detector and reconstruction performance is achieved
First physics results for Soft QCD are received

Hard QCD and EW objects are observed (jets, W/Z, tau, b-
jet)

Information on results could be found on atlas.web.cern.ch
in Public ATLAS Results



