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First LHC data @ 7 TeV
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> Other topics that will be presented in more detail in this
workshop and I will not cover:

> Observation of high-pT jet production in pp at sqrt(s) = 7 TeV
S. Majewski

> ATLAS measurements of minimum bias and soft QCD
M. Limper
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The ATLLAS Detector
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25m

Tile calorimeters

- LAr hadronic end-cap and
forward calorimeters
Pixel detector

Toroid magnets LAr eleciromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation tracker

Semiconductor fracker
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Tracking studies for b-tagging
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> Db-tagging essential to select pure top quark samples
> At 7 TeV worse tt signal to background ratio!

> Impact parameter resolution
b*
) cack 2 2y qtracky . <2 0
(}"'{du) — 0‘2( [!l"l I") + O {P"/}_\-J 0°(dy™" ) = Oinrinsic PE sin’ 0
> Impact parameter resolution in good agreement data-MC

> Material well simulated

10— AL IR B BN BN BN B = 0.05

2 r e
S 10°fF  ATLAS preliminary = E * Data 2010 \s=7 TeV ATLAS Preliminary |
= 103k ND MG MinBias«s=7 TeV - = Monte Carlo (nominal) S
S 1ok . - = 0.04F -
5 10 —+—— Data MinBias\s = 7 TeV | o i
a = “2 ]
107f E £ o03[- <
i 4 £ 0. 1
10%) = £e
102k 3 fﬂ‘g B P>0.5 GeVic i
10°E 3 0.02} mi<1.2 .
10'5 3 - # hits silicon=6 |
m.-si_ E B #hits pixel>1 ]
ok E 0.01 # hits b-layer=0 |
E. . PRI PR - L. # tracks PV>8
° @ ¢ Smiber of hits In the pixel detec : ! L ' '
number of hits in the pixel detector
- 8 in fhe pix % 05 1 15 2 25 _3.35 4
1/(p® sin® 6) [GeV?)
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B-tagging performance
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Example of one of the Primary
algorithms: vertex

> Jet probability 5 —
> Define signed impact parameter significance

> Use negative side to parametrize primary vertex tracks
> Combine track probabilities in a jet

> Distribution consistent with MC predictions
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Entries / 1 MeV
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KSO, A’ reconstruction

Study fragmentation of strange quarks

> important for underlying event modelling!

Background to high p, processes

Mass resolution well simulated (within 200 KeV)

> Good momentum scale and magnetic field modeling

Proper decay time: good agreement MC-data

> Good tracking efficiency and momentum resolution
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Muon reconstruction performance
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> Muons tracks reconstructed using muon spectrometer+inner detector
> Two alternative algorithms

> Similar performance

> Good agreement data-MC for many parameter distributions, for

p, >4 GeV
> Prompt muon spectrum consistent with MC
N _ T I T T Trr I T T T Ll | T T T 5
: 10° g T L L L B LR N
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= : Ze o i
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o -1
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Calorimeter
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Calorimeter performance studies
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Study of prompt electrons

L 1P
20 anos

8 F e Data 2010 s =7 TeV) ' ' T . . .

S op Sieimee I | > Identify electrons using shower shape variables

! E -Sonverm L dt~1nb" 2

= = rompt el ectrons 5 .

& el 2 > Use matrix method to separate components
107 + > TRT high threshold hits to separate hadrons
o8 E > Hits in 1% pixel layer — conversions

1 = . . . .
H. .3 > Study of electron identification variables
Q ' ' =}
S [ et ++ i fraction f1 of shower energy in calo sampllng 1
007 02 03 04 05 06 07 08 09 1 £ 000p—T T T T T TS g g e T T
Fraction of high-threshold TRT Hits é 25001 . Eﬂzl;:(g;r@ 7 TeV) é 600! . E‘iﬁ:gﬁlg‘s 7 TeV) !
»10° E E 1 E 5005— —E
= © « Data2010 {\'Is=7lTe\.fl} = 2R ] _+_-+-+ a9

@ 12 — Morte Carlo 3 E hadrons 4 W conversions

-g - JHadrons y i 150'[’: ] 500} & + 3

Iy 10/~ 5%%*%{%?(?05"0% f" dt~1nb 7] 1000 o e 200 - =

L : o o . .
8 [ o ] ) o - e 1
- ] %57 62 03 04 05 08 07 08 08 1 001 02 03 04 05 06 07 08 08 1
6— — f f
A B (a) (b)
N N % 350 SR LR R R R T T o8 RERE c 30007~ T L LR Pl FRL R
s - S sk o Data 2010 (/s = 7 TeV) £ %2500__ - Data 2010 (5=7 TeV) E
E E % 250:; Monte Carlo = % ; Monte Carlo _

o o —— 2ot ++ prompte § =% MinBias MC+data -

= 1.5+ | E B 1500~ —1

2 _ ¥ B _

g 1 . 1508 ¥ i ] g -

0 2 4 6 8 10 + ] s00F ~
Number of b Layer Hits %++ -+- > . g N .._.._—-L.L : _ :
P. Conde Muiﬁo ATLA 0 02 03 D 05 06 0. OS 09 ; 01 02 03 04 05 06 07 0B 09 i 16


mailto:QCD@Work

J/W reconstruction
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> J/y and Y production provide sensitive tests of QCD predictions
> Important to
> understand detector performance: trigger, tracking, p scale

> B-physics studies

JW—ee

~ T — > Challenging due to large amount of
™ 95/ -~ Data 2010, opposite sign (\s=7 TeV) . . .

S ““L @ Data 2010, same sign 1 material in front of the calorimeter

o= - — Fit to data LN6 3 nb—l : . . . .

£ 20 ' > Used very tight electron identification
>

L

- > Mass based on track properties (not
_- corrected for Bremstrahlung)
10
| Result of the fit:
b Signal: 52 +/- 8 events

] Background: 6 +/- 4 events
Eﬁ¢— Fitted Mass: 3.05 +/- 0.07
2 2.5 3 3.5 4 Fitted Width: 0.27 +/- 0.05
Mee (GeV)
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JNy reconstruction (U channel)
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Study kinematic properties of candidates
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Jet and missing E_performance

ol | atias | seeom ] > dJetand ET performance studied in minimum
g Preliminary [ oq + Coliisions 3 .
- Data 2010 [ + Nosingle cell 1 bias events
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: Antic,jots R=0.4 msnemcao | > Apply jet cleaning cuts to remove noise jets

weeeee Min.bias MC
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0% 3 > After cleaning cuts
104 - > dJet p, spectrum consistent with MC
i H\M _ > E,_resolution in agreement with MC
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W—uv candidate

Run: 152845, Event: 3338173 oS A I A £
Date: 2010-04-12 16:56:44 CEST

(WAAAR: R
SAvAEE — U

E, "= 41 GeV
M, = 83 GeV

7" >0 anos

"

WETY, candidate * *
in 7 TeV collisions
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W—uv observation in 7 TeV pp collisions
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> Produced by 1* time in pp collisions! Unexplored energy scale!
> Measure W properties to reduce current uncertainties
> Stringent test non-perturbative QCD effects and PDF's

MC normalized to data, no isolation,

softeﬂr3 Leut > Muon rec. in MS+tracker > pT1 > 20 GeV
S>1QPprTTTrT ILARRN RRAANLEARNIARES RARE=
8 E ATLAS Preliminary . .
> [iooam® ] > Muon trigger (lowest threshold) > 150lation
o
Q@ —e— Data 2010 N5 = 7 TeV} — =
Emﬂ e > Primary vertex, > 3 tracks, > E_>25GeV
[ eco . o o
o wo ’ consistent with beam spot
10 [ E
L 1 >10°F T T T T T s
n | | ‘ 1 3 E —e— Dala 2010 45=7 TeV) ATLASPreliminary E
1 —.— —.— - (Te] - DW—'P” L = 6. b-'l
L ‘ E Eng—l:low J oAn =
orn PR IR T awi Pwn FERRRE PP § PP = - CJw—
0 10 20 30 40 50 60 70 80 90 100 T - Iz
EMSs [GeV] 10¢ 1 At 3

| | W — uv channel
Observed || 40
Expected | 28.7 £ 0.5(stat) + 3.9(syst) £ 5.7(lumi)

Signal 25.9 + 3.6(syst) + 5.2(lumi)

0 20 40 60 80 100 120
Bkg 2.8 + 0.5(stat) = 0.8(syst) = 0.6(lumi) my [GeV]
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W —eVv candidate

Run Number: 152409, Event Number: 5966801
Date: 2010-04-05 06:54:50 CEST

W-ev candidate in

7 TeV collisions
p,(e+) =34 GeV

ne+)= -042

E_mss = 26 GeV
M. =57 GeV
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W —eV observation
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> [T T T > First level trigger: E_ > 2 counts ~ 2 GeV
8 1043_ ATLAS Preliminary 5 Data 2010 (V& =?Te\f;_§ P
SO J Hoernd [ comersions : > Tight electron identification
g 103;_ :IHadans _:
S LF . - : > Primary vertex, > 3 tracks, consistent with
W g2k wos 3
: - beam spot
10 E > P, >20GeV
‘ > E, >25GeV
10-1 _: % 103:LlA.TLAI.S Prelil‘rl'lihElry I—oI—ID;1alzﬂl1ul[u:E=l?.Telv::_§
: O E 1 |:|W—>e\- ]
0 10 20 30 40 50 60 70 80 90 100 §102;JL=8_?nb - :
ET [GeV] L CJwow
MC normalized to data, softer lepton i 10F ]
identification, :
W — ev channel
Observed | 17
S -+ 51: i i gV g i i 1 ) s o L L ) , |
Expected | 23.1 £ 1.2(stat) = 1.7(syst) £ 4.6(lumi) L TRy~ T el
Signal 20.7 + 1.7(syst) = 4.1(lumi) | my [GeV]
Bkg 2.4 + 1.2(stat) = 0.4(syst) + 0.5(lumi)
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/. boson observation
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> Same preselection as for W's.

> Additional requirements for muons:
> Central u, p " >15 GeV, p *>20 GeV
> 1isolation

> Softer lepton identification for electrons

I— e'e I— Wy
Analysed Int. 6.7nb" 7.9nb7
Luminosity
Observed 1 2
80 -100 GeV
Observed 0 1
outside 80 — 100 GeV
Total expected 1.6 £0.1(syst)£0.3 (lumi) 3.2 +0.8(syst)+0.6 (lumi)
Background 0.01 events <0.01 events

From combination of MC and data From Monte Carlo
driven technique
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- Z— U candidate

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

At

pT(p-) =27 GeV n(l_j_) = 0.7 .“ '-.
p,(u*) =45 GeV n(ut) = 2.2 | |

Muu =87 GeV I3 y -

/‘7 \

Z>pu candidate
i S
in 7 TeV collisions
P. Conde Muino ATLAS Status and First Results
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WATLAS

EXPERIMENT

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

Mee= 89 GeV
Z»ee candidate in 7 TeV collisions

/—ee candidate

15 E; (GeV)
E; (e7)=45GeV E, (") =40GeV

n (€)= 0.21 n (e*) = -0.38

P. Conde Muino
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Summary and conclusions

After years of hard work, ATLAS has seen the first 7 TeV collisions
> Recorded about 15 nb” of integrated luminosity at 7 TeV
With this data the ATLAS detector is being intensively studied

The detector is performing remarkably well

> Good understanding of the momentum scale, material, track
parameters

> Good understanding of the electron, photon, muon, jets and missing E_
reconstruction

> QOverall description of the detector in the MC simulation very good
ATLAS is starting to rediscover the Standard Model

A lot more to come in the near future
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Backup
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ATLAS Overal Detector Performance
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> Detector operating with very high efficiency

Subdetector Number of Channels | Approximate Operational Fraction

Pixels 80 M 97.5%
SCT Silicon Strips 6.3 M 99.3%
TRT Transition Radiation Tracker 350 k 98.0%
LAr EM Calorimeter 170 k 98.5%
Tile calorimeter 9800 97.3%
Hadronic endcap LAr calorimeter 5600 99.9%
Forward LAr calorimeter 3500 100%
LVL1 Calo trigger 7160 99.8%
LVL1 Muon RPC trigger 370 k 99.7%
LVL1 Muon TGC trigger 320 k 100%
MDT Muon Drift Tubes 350 k 99.7%
C5C Cathode Strip Chambers 31k 098.5%
RPC Barrel Muon Chambers 370 k 97.3%
TGC Endcap Muon Chambers 320 k 08.8%
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. Muon trigger efficiency
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Electrons
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> Medium electron identification

> Spectrum

AL L L L L e i L L LI L e e T

E ¢ Data 2010 s =7 TeV) — _.I"[":l_— ¢ Data 2010 f\s = 7 TeV) ]
o 10% = EI hﬂugte Carlo _ c — — Monte Carlo ]
Ty = adrons 4 3 0 - [JHadrons ]
o - @@ Conversions J'L di~1 nb = 2 600~ EBConversions ~1 b’ —
> e, [ Prompt electrons ’ = ~ [ Prompt electrons f Ldt~1nb"
L 4 = W 500 — —
E i - ]
T 400 —
10° . = ]
- ] 300 i

3 E 200

1 = 100

| | il | | R
U i il

O _Zr - T ] 2
™% 8 10 12 14 16 18 20 22 24 0 5
E; [GeV] 1
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Matrix method

It is a ‘cut-based’ method (eg. used in many Tevatron analyses)
- TRfrac > ~0.1, depending on p, n bins (6x6), for uniformity
- nBL>0in 6 nbins

If the efficiencies of the cuts on the two variables for all three
components are known, it is possible to extract the components by
solving 3 linear equations N=N'+NYLNC

h_ h . N©
Nrg =N'efp+N'efp+ E?R
Ah K
Nprrr = N'egerg +N ?EglE;R +N QEELEIQR

The term 'matrix’ comes from the matrix representation of the linear
equations

N 1 1 1 N
Y
data | Nrg =| % ETR Eigg 4 N; unknowns
h .k B
NpLTR EBLETR EBLETR EBLETR N

Statistical errors come from the propagation of the statistical errors of
observed numbers of events N, N, Ng_ 1z

Systematic uncertainties come from the matrix elements, both
statistical and systematic
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U Tracking studies for b-tagging

> Impact parameter significance: slightly narrower
in MC

> Residual misalignments

—
o
tn
T

T T
\s=7 TeV
e Data 2010
MD min. bias MC

Number of tracks
QL

1

P TSI RS B B
10 20 30 40
Track signed Sdu

S Preliminary
- P VI I AR S
-40 -30 -20 -10 O
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