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First LHC Beams in 2009-2010

UATLAS

J EXPERIMENT | |

7 TeV Collision Event with 2 pileup vertices

| QATLAS
..e.EXPERIMENT

Run Number: 152166, Event Number: 467774
Date: 2010-03-30 13:31:46 CEST

ATLAS ready for
data-taking

\ N
http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.ht

http://atlas.web.cern.ch/Atlas/public/EVTDISPLAY/events.html



Operational Fraction (May 2010)

Pixels 80M 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%
CSC Cathode Strip Chambers 31Kk 98.5%
RPC Barrel Muon Chambers 370 k 97.3%
TGC Endcap Muon Chambers 320 k 98.8%

All subsystems > 97% 6



2010 Run Summary

Total Integrated Luminosity [nb™
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Scatter Plot of Hits on Tracks

Inner detector
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Fraction of loose SV0 tracks in jets

Vertexing

Conversion in
Si (R~ 30cm)

B loose SVO selection

1 -di i -

i mﬁ:—: n?gma;::gsemc ATLAS Preliminary
10" e Data 2009 ]

F s =900 Gev) Track d, relative
1ozl to primary vertex
10° .

o 5 10

diY [mm]

A collision event with a displaced
vertex: Towards b-tagging...

Reconstruct conversions: Can help to
validate ID material description
= Improve tracking efficiency error

P I L R P NSO G T M [ B T N B e R S [N RN R N

40 =
o \ ATLAS Preliminary -
35 _« | -  Data 2009 (\s = 900 GeV) ]
- g a MC conversion candidates
30 =& : P MC true conversions —]
- - MC true Dalitz decays .
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A EXPERIMENT

Run 142195, Event 284154

Decay length = 3.7 mm
Decay length signficance = 22
Lifetime = 3.1 ps

Vertex mass = 2.5 GeV
Number of tracks = 5



Weakly decaying hadronic states

Minimum Bias Stream, Data 2009 {/3=900 GeV)

Gauss (+poly) fit

p= 497.5+0.1 (stat) MeV
o= 82%0.1 (stat) MeV
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Particle identification, p—K*K-

dE/dx from Pixels
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¢ reconstruction

e Require tracks with Si
hits coming from IP
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DO, D * pea kS Reconstruct D*—Dn, D—>Kn
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Hadronic Barrel :
Scintillator/Fe, |n| < 1.7

ATLAS Calorimeters

EM Calorimetry :
Liquid-Argon/Pb, |n|<3.2
Tile barrel

o (E) 50%
— = ® 3%
E |, +~E/GeV

Tile extended barrel

o(E 10%
oB) . ®0.7%
E |, +E/GeV \ = %E
& . | Cryostat
LArhudro{nic ; " <] .
end-cap (HEC, . 0 , ﬂf { 7
(Resolutions _ £ -.‘.
LAr electromagnetic i ‘D
shown here are | end-cap (EMEC) -
Design values.) ~e E
"“‘- . #
LAr forward (FCal)

LAr electromagnetic
barrel

Hadronic End-cap:
0
100% ©10%

Liquid Argon/Cu, 1.5< [n| <3.2
o(E) 50% Forward Calorimeters:
©3% Liquid Argon/Cu/w, O (E)/ E‘Jet E/GeVY

E e VE/GeV 3.1<|n| <4.9
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Ca | O ri m ete r Pe rfo rm a n Ce MC normalization taken from

data all MC/Data comparisons
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Jets and E™Miss
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Charged particle multiplicities at 7 TeV

. Sensitive to Single/Double
Selection diffractive components of

_ cross-section
e Exactly 1 primary vertex

=] t J LA S G L
) . . oe p. >500MeV, |n|<25n =1
e Single-arm trigger from scintillator counters ¥ i

e

* Data \s =7 TeV (Uncorrected)

Candidate
— PYTHIA ND ™ SD = DD

Collision Event

Fraction of Tracks

ATLAS Preliminary

\II \|||\i|'| IIIIIII\| IIIILHJ |IHI||\| Lo 111 I|IH|lI| II|II|.|;|

—> 370k events, L~ 7 ub? 107

108

_+

e Study tracks with p;>500 MeV, [n|<2.5 DA s Datn : 3
coming from primary vertex c fé; Daigsstet Lingengnine 3
e dominant uncertainty : material (tracking o igi /r.—'—'_j“qﬁ— :
efficiency syst. ~4%) g.é;: | | 5

1 10 (@ev]

T)

Allows testing of phenomenological models used in MC generators at low p;
= important for good description of underlying event in 7 TeV collisions.

Similar analysis at 900 GeV already published: Phys. Lett. B 688, Issue 1, 21-42 17



Charged particle multiplicities at 7 TeV

Ratio
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" Tuning studies ongoing; sufficient for early physics



/ TeV vs. 900 GeV Comparlson
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14 TeV [ Direct onia 1
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Prospects for quarkonia
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Production in pp channel (Vs = 10 TeV)
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y—pup | Y(1S) ->up | Y(2S) ->up | Y(3S) ->pp
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Mass (GeV)
 ee channel: doable with Proper time 2o T pyeudoproper time — L M
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* 1% stat. precision with 10 pb-. separation of B ]
e Luminosity error >> 1%, cancels prompt and 107 ATLAS 5

in prompt/indirect ratio, p; shape indirect (B decay)

o contributions i
Polarization: 10

 powerful tool to discriminate production models

‘ Prom pt+Indirect..I. ?
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« Incompatible CDF & DO results for Y. g PeeudorProper time (Pe)
. . . . cC 2.5 —
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Trigger on 1p(p;>10 GeV), add low-p; track 2 g [
c
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W—uv candidate

EXPERIMENT

Run Number: 152221, Event Number: 383185
Date: 2010-04-01 00:31:22 CEST

p.(u+) = 29 GeV
n(u+) =  0.66
ETrni55= 24 GeV
M. =53 GeV

W-uv candidate in
7 TeV collisions




W —ev 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

n(e+)= -0.42

E,™s = 26 GeV

M, =57 GeV




Conclusion

After 20 years of preparation, ATLAS is collecting LHC data
(8 nb1 so far)

Detector performance matches MC expectation
Data collection is proceeding smoothly

First physics results already out, many more to come

2010-2011 will provide an exciting physics program:

N(ttbar — l+jets) Z' —I1l mass limit EI, a mass limit
(95% C.L.) (95% C.L)
CDF+DO ~6000 ~1TeV ~400 GeV

ATLAS 1 fb ~6000 ~1.5 TeV ~800 GeV

24
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Quarkonium production
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Background in single-muon trigger
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Pixel/SCT Performance
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Charged Particle Multiplicities (1)
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Charged Particle Multiplicities (2)
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Charged Particle Multiplicities (3)

ﬁ E T T T l T T T | T T T | T T T | T T T = — 1.5_\ TTT | TTTT | TTTT ‘ TTTT ‘ TTTT ‘ TTTT I TTTT | TTTT | TTTT ‘ TTT \_
E = > L i
S [ P >500MeV,|n|<25,n >1 8 [ P>S00MeVinl<25n 21 -
2 & ATLAS Preliminary - T [ ATLAS Preliminary ]
5107 == Data\s =7 TeV E ~ 13 == patans=7TeV E
S 10_2:_ == Data\s=900GeV - . of ™= Datavs=900 GeV =
sl Tk —t—
10°% ;— == —; 1.1 -
i o g f E ]
10*F 2 . .
- == e i ]
10°F E 0.9p 3
10k : 0.8, E
E 1 ' 1 [ L 1 L | 1 1 1 1 | 1 1 1 E 11l | Ll I 11l { -] l L1l J L1 1l I L1l l | I Ll { 111 J:
0 20 40 60 80 100 0 10 20 30 40 50 60 70 80 90 100
nch nch
L 10 ETTTT I L} l LI | TTTT | TrTT | TTTT I TrrT | TTTT | TrTT | LI} |E
‘\IJ> F 500 M V 2 5 > 1 E g 3_' TTT I L} l LI | TTTT | TrTT | TTTT I TrrT | TTTT | TrTT | LI} I_
8101 p.> eV, |n|<25,n > j ;ﬁ - p,>500MeV,|n|<25,n, 21 ]
gk " B ATLAS Preliminary T 250 | Leasstteettises enesensetentte te,
T 1072k E s pete™e® *o%erer
£ == Data\s =7 TeV - = K !
<10°F % - _ 5 < o L
> 3 Data\'s = 900 GeV 3 = i -
-4l a® - i i
% 10 i - 3
’c::"" 08 -.-_._ 1§ 1.5 ]
& 105k o : M
3107 " E 1 i ]
Z 0%k = ] g ATLAS Preliminary A
" 0° 3 i 053_ == Data\s =7 TeV E
E ~r B= Data\s = 900 GeV ]
1077 gl W e G ]
0 5 1 0 1 5 20 25 30 35 40 45 50 -2 é 1 I-E |-|I1[ g] |-|1| Illol 5 1 Iél 1 |0|||5| L1 |1| 1 I1| ||5I L |2|I L |2| 5
p; [GeV] n

31



Charged Particle Multiplicities (4)
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A, A comparison
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o for the coming 8 years

This scenario is based on the outcome of the recent ‘Chamonix’ meeting (one month ago)
where the machine experts, the experiments and the CERN Management have reviewed

the current LHC situation

(cm2s) (integrated luminosities in fb-")
2010 7el0 1.2 e32
2011 S = 7 el0 720 1.2 e32 0.1 0.8 1.0
2012
2013 & 6.5 1 1.1ell 720 1.4e33 alal 7 8
- 2014 7 1 1.1ell 1404 3.0e33 NS 16 24
2015 4 7 1 11 e10 2808 6e33 4.6 18 43
2016 7 055 11e10 2808 le34 7.4 52 96
Note: - Long shutdown in 2012 for preparing design-energy running
- 6 months shutdown in 2015 to bring in LINAC4
- Nominal LHC design performance aimed at 2016
- Likely along shutdown in 2017 (or around that time)
Moriond EW, 7-March-2010 . . . 34
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_ATLAS Data sample

Expected number of events in ATLAS for 100 pb-! after cuts
for some representative processes
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Two relevant examples

Process 7 TeV 200 pb-! 7 TeV 1 fb

Expected number of
7S ee 51300 256000 <€— events af‘(er cuts for
tt > l+jets 1200 5900 one experiment

Z > Il: with 1 fb! large enough sample to calibrate the detector to the "ultimate”
precision: e.g. ECAL inter-calibration ~ 0.5%, absolute E/p momentum scale
to ~ 0.1%, etc; much less needed to understand trigger and lepton efficiency

tt > l+jets: statistics with 1 fb! is ~ 2 times larger than one Tevatron experiment
with 10 fb-!
Note: first observation of top-quark signal in Europe with few O(10 pb1)

Note: Tevatron expects ~ 10 fb-! of “analyzable” luminosity by end 2011
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ratios of parton luminosities
at 7 TeV LHC and Tevatron

LHC 7 TeV
o Tevatron
©
>
)
8 More in
c Chris Quigg's talk
= 90 -
10
Cross-section Tevatron LHC@7TeV/Tevatron | LHC@14TeV/Tevatron
W/Zz->1v, Il 2.5/0.25 nb per family ~5 ~ 10
tt production 7.2 pb ~ 20 ~ 100




Qﬁ ATL A S Eﬂgnlt‘r’azllfzﬁ?l b-tagged jet in 7 TeV collisions
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Si strips

pT=19 GeV (measured at electromagnetic scale)

4 b-tagging quality tracks in the jet




Material before EM calorimeter
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Muon tracking resolution
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