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Fermilab SsSC

e LHC status I o S |
e ATLAS detector in data I '
taking .
e Understanding physics
objects tubl

e A selection of first
physics results

e 2010 physics reach
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LHC operation

2010/09/06 08.35
LHC 2010 RUN (3.5 TeV/beam)
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* ALICE : low pile-up since 01.07.2010
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ATLAS DETECTOR

Muon Deteclors Tile Calorimeter Liquid Argon Calorimeter

/ | "' N \\\
Toroid Magnets Solenoid Magnet SCT Tracker Pixel Detector TRT Tracker
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ATLAS INNER DETECTOR

Inner Detector (|n|<2.5, B=2T):
Si Pixels, Si strips, Transition
Radiation detector (straws)
Precise tracking and vertexing,
e/n separation

Momentum resolution:

clpy ~ 3.8x104 p; (GeV) © 0.015

Transition radiation
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ATLAS CALORIMETERS

EM calorimeter: Pb-LAr Accordion
ely trigger, identification and
measurement

E-resolution: 6/E ~ 10%/VE[GeV]

Tile barrel Tile extended barrel

LAr hadronic
end-cap (HEC)

LAr electromagnetic
end-cap (EMEC)

barrel

AQXAN = 0.0245X0.05

HAD calorimetry (|n|<5):
segmentation, hermeticity
Fe/scintillator Tiles (central),
Cu/W-LAr (fwd)

Trigger and measurement of jets and
missing E;

E-resolution: 6/E ~ 50%/VE[GeV] @ 0.03
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ATLAS MUON SPECTROMETER
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hl

Contribution to resolution (%)

100

Muon Spectrometer (|n|<2.7) : air-core
toroids with gas-based muon chambers

*Muon Drfit Tubes & Cathode Strip

' | Chambers in the precision coordinate

| *Resistive plate Chambers & Thin Gap
Chambers for trigger and second coordinate

Muon trigger and measurement with
momentum resolution < 10% up to'| E ~1TeV

12

<ocgon| |

Energy loss fluctuations.

2 o, 3
9 b durg

p0
p1

¥/ ndf

Large sectors

1.956 /6
0.3132+ 0.02579
0.03882+ 0.001372

p2  0.0002482 + 1.769e-05

ATLAS Preliminary

‘ 2009 cosmics data
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ATLAS DETECTOR STATUS

Subdetector

Pixels

SCT Silicon Strips
TRT Transition Radiation Tracker

LAr EM Calorimeter

Tile calorimeter
Hadronic endcap LAr calorimete

Forward LAr calorimeter
LVL1 Calo trigger

LVL1 Muon RPC trigger
LVL1 Muon TGC trigger

MDT Muon Drift Tubes

CSC Cathode Strip Chambers
RPC Barrel Muon Chambers

TGC Endcap Muon Chambers

Muon D

Number of Channels Approximate Operational Fraction
80 M 97.4%
6.3M 99.2%
eteclors Tile Calorimeter Liguid Argon Calorimeter
350 k 98.0%
W 170k , 7 98.5%
. = : -l .A‘ - »
79800, J LB il -'=-;'-'j' 97.3%
1 4%‘. % M 4’;'@45" L]
y TP T -
5&)&0*‘ e 99.9%
il
8500 w\¥ . 4 100%
<
o BT 99.9%
= e R b
VY PEREEr AT il 995%
LN B i ey s |
ol 1 x " . 1 . 0
1 'A2 3 ’,ﬂ ga‘_, . 100%
ﬁx"’ | 99.7%
Toroid Mogrugl k Solenoid Magne SCT Tracker Pixel l)(:198£5%lkl Tracker
370k 97.0%
320 k 98.6%

D.Orestano

Charged Higgs 2010, Uppsala



https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=0;table=1;up=0
https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=1;table=1;up=0
https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLASDetector?sortcol=2;table=1;up=0

ATLAS recorded |luminosity

R - ATLASOniineLuminosity \&=77ev _ _
g oo E e Luminosity detectors
g ; TcrtalDeli\.fere:'CZrSZpb‘1 1 Calibrated With Van-
- 4= Total Recorded.: 4..24 pb'1
S : der-Meer method
o 3j -~ . =
g - E e Systematic uncertainty
g ] 11% dominated by
| knowledge of colliding
27/03 26/04 26/05 26/06 26/07 25/08 25/09
o oy beam currents
Inner Tracking Calorimeters Muon Detectors

Detectors

. LAr LAr LAr )
Pixel SCT TRT EM HAD EWD Tile MDT RPC TGC CSC

S7.7 S6.4 100 ©94.4 98.7 ©99.3 99.2 ©98.5 98.3 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 %)
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Pile-up

e Currently about 40% of the events have more

\

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

CATLAS
A EXPERIMENT

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

| Eventwith 4 Pileup Vertices

in 7 TeV Collisions

‘.

N .{

“
d

5 }
Y
\ |

A

Vertex z-positions : =3.2, —-2.3, 0.5, 1.9 cm (vertex resolution better than ~200 um)
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ATLAS trigger

e Interaction rate: e high level trigger
70KHz @ 103icm-2st selection in use since
e Recording rate is 102°cm-2s-1

~300Hz

-
N
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Trigger performance

e Few examples trigger
performance studies:

— absolute efficiency with
tag&probe techniques

— Efficiencies relative to a
lower trigger level

— Efficiencies relative to
the reconstructed objects

0.8 ATLAS Preliminary

Data 2010 (s = 7 TeV)
—4— EM2 Turn On
—— EM3 Turn On
—i— EMS5 Turn On _
Non-diffractive minimum bias MC|
—— EM2 Turn On
—— EM3 Turn On
—— EMS Turn On
N R S E R B

o 24 6 8 10 12 14
Offline Cluster EZ*" [GeV]

0.6f
0.4;

L1 Efficiency w.r.t. Offline Cluster

0.2"
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- | ® Data + -
C o Mmc :@: 7
0.8 ]
06 * From tag&probe
N technique on JPsi ]
0-41~ ATLAS Prelimina =
B :‘;’: ry ]
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0.2/~ ]
A R Coly oy ]
O 2 4 6 8 10
Offline CB pT[GeV]
R s, PR
= —— s =
- ® L2 muon trigger Jfficiency 5
0.8— ® referred to L1 muon ]
06l 7
T e —=— DATA ]
0.4 :_ —=— MC _:
0.2— ATLAS Preliminary |
. ]
B \s=7 TeV, Data 2010 |
P e e b e e e e e b e L
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Tracking performance

Vertexing Material mapping Impact parameter
from sec vertices
—_ = 150 T
y e = - 1= EE L L R B B |
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5 1 > 100:_ Data 2910\ > ") 3 8 F Tracks in jets (o, > 30 Gev, inl <2} E
E [ ’l’(v' ) Y % 1 o —=— Data2010\s=7TeV, 0608
1_91 > 1 ': [ ] Mcacpadijets
x T 1 7]
Q I o . X
5 o o 3 &
N [ i F10'F E
-50F ]
: -100 : e 102E I i
PP I SN R S R S : i : v
0 2 4 6 8 10 AP S T e ]
)P [GeV] Rl 45 4 05 0 05 1 15

X [mm] Track d, [mm]

Momentum resolution and scale using resonances: JPsi example
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Non compensating calorimeter

e MC based corrections are

validated on data by comparing,

Jets

in di-jet events, the probe jet
energy to the one of a central
jet

1.1
1
0.9
0.8
0.7

0.6
1.3

Relative jet response, 1/c

1.2r
1.1
1.----““.....

148

T[T

T

-+ Dijet MC
0.1 < [Myepe | < 0.6

Minimum bias trigger | Calorimeter trigger

—
E - Data2010,\s=7TeV!
1.3 H

1.2

e ——
ATLAS Preliminary 1
Anti-k, R=0.6 Cluster Jets 7

EM+JES Calibration

Data / MC

0.8

0.9}

0
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Electrons

Inclusive electron stud ies, some TRT and Calo based dlscrlmmants

0 T T JAARS RARAN RARRE RRARE RARRS RRRAE AN = 0 LR AR R RN RN "
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Photons

Energy scale from TI° mass
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Muon performance

Inclusive muon studies: discriminants, composition
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T identification

e This topic will be extensively discussed by Yann
Coadou in his talk on Wednesday

GATLAS
1A EXPERIMENT

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

W-1v candidate in
7 TeV collisions
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= 10¢ TrrTrTT T T T T T T .
- = E 1
® A Complex ObJeCtI ﬁ 9F » Data:fit049\XE, =
. S 8F —— MC Minbias: it 0.51\/Z E, =
e Relative energy scales need 3 7 w» -
<} E =
[ [ - o 6:_ _:
careful intercalibration Poo E
w = =
e — i Minimum bias -
8 10_ A reliminary _? [11] 3:_ =
E :;iEw / Dnif:l-‘:‘;u:;;i:rev:% \ . e 2;_ Data 2010 \IE=TTE _;
ok ; 8 i ATLAS Preliminary - ; ATLAS Preliminary ILdt=o.34nb E
ﬂé ;ém's : TOF thmo{-ﬂ; 0:‘..‘|..‘.|‘..‘|.‘..|h‘1l<‘4.-5‘|. 3

o £ 10 T S 0 50100 150 200 250 300

, \V'” E g E Ldi=0.34 nb 1
% l” H | = w 1045— In[<4.5 E S‘ .10jl : T
e > e immaias ] 3 gf O Events with jets pt > 20GeV- fit 0.53 \T E, =
oo T A e mf_ o § g ° Alownts 04\RE, =
S |:| o Data 2010 \‘E:?Te\.’é § 5 E_LCW _E
IZ; /‘\ A o Ey g F -
103;' /é ;\ ‘; 15 W| ’m o 6:_ =
o mis 3 E 2 = =
1102- iy i / I R '} ‘sp ) GEI;IJ,> i: E
1:JLJ]W o ‘P‘M 13 E7™ [GeV] E g .
-60 -40 -20 0 20 40 60 L 3__ » -
E/™ [GeV] A =
oF o Data 2010 Vs =7 TeV J
- - - F® - -
Detector hermeticity in e Juetaan 2
- = - = ATLAS Prehmmary m|<45 =
C1 [ | | [ I R B B |
minimum blas events 00 50 100 150 200 250 300 350

L E, [GeV]

D.Orestano Charged Higgs 2010, Uppsala 19




B-tagging
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First physics results

v" Charged-particles multiplicities
e Underlying event
v' Jet production
v" Low mass resonances:
- JPsi differential cross-section and fraction from B
- Upsilon observation in pp
v W — ¢vcross-section — see also Fabien Tarrade’s talk on Wednesday
v’ Z — {¢{cross-section
e Top observation — see Martin Flechl’s talk on Wednesday
v" Direct photon production

Searches for

New Particles in Two-Jet Final States

W’ (lepton+missing E;)

Multi-body high mass final states

Deviations with respect to QCD angular distributions
SUSY

NERLEANAN

e Not covered in this talk
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Charged particles multiplicities & spectra

- High-precision minimally model-dependent
measurements

— 10— . ———— 5 3 —
> : - u ]
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inclusive Jet distributions
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QCD cross-sections
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Dimuons
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Z production
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W production
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W asymmetry
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ATLAS measurement (300 nb1):

A = 0.200 0.022 (stat) 0.006 (syst)
NNLO theory prediction: A=0.2
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Direct photons
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Searches:Dijet resonances
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Data is consistent with
QDC
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CTEQ6L1

First ATLAS search result
that surpassed world’s
best limit

Paper accepted by PRL
[arXiv:1008.2461]

Analysis updated to 3.1 pb:
the observed limit moves from 1.26 TeV to 1.53 TeV.
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Searches: lepton+missing E+
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e electron + MET.
e Data is Consistent with SM predictions.
e Current limit that can be set (electrons) 465GeV for SSM W',

e Current results support estimations from previous MC sensitivity
studies.
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SUSY searches
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Conclusions

e LHC operation at 7 TeV _ rerml
is proceeding smoothly S
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Conclusions
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Conclusions

e LHC operation at 7 TeV CmLc
is proceeding smoothly S
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Conclusions

e |LHC operation at 7 TeV
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Conclusions

e LHC operation at 7 TeV Formils |88C
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Conclusions

e LHC operation at 7 TeV Formils |88C
is proceeding smoothly I :j
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Collisions at Vs=7 TeV with the ATLAS Detector

ATLAS-CONF-2010-051 Measurement of the W — / v production cross-section and
observation of Z — /Il production in proton-proton collisions at Vs=7 TeV with the
ATLAS detector

ATLAS-CONF-2010-076 Measurement of the Z — /I production cross section in proton-
proton collisions at Vs=7 TeV with the ATLAS detector
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Conference notes on physics results:

e B Physics

ATLAS-CONF-2010-045 First observation of the J/psi->mumu resonance

ATLAS-CONF-2010-062 Measurement of the J/psi->mumu differential cross section
and fraction from B-decays

o SUSY

ATLAS-CONF-2010-065 Early supersymmetry searches in channels with jets and
missing transverse momentum with the ATLAS detector

ATLAS-CONF-2010-066 Early SUSY searches in events with one or more isolated
leptons, jets and missing transverse energy

ATLAS-CONF-2010-071 Background studies to searches for long-lived stopped
particles decaying out-of-time with LHC collisions

ATLAS-CONF-2010-079 Early supersymmetry searches in events with missing

transverse energy and b-jets with the ATLAS detector

o Exotics

ATLAS-CONF-2010-074 High-pT dijet angular distributions in pp interactions at Vs=7
TeV

ATLAS-CONF-2010-080 Search for new particles decaying into dijets in proton-proton
collisions at Vs=7 TeV

ATLAS-CONF-2010-088 Search for new physics in multi-body final states at high
invariant masses with ATLAS

ATLAS-CONF-2010-089 Search for high-mass states with electron plus missing
transverse energy using the ATLAS Detector at Vs=7 TeV
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