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asy A Toroidal LHC Apparatus T,

Magnets: o :
Solenoid : 2725| @ | Inner Tracker: = 0.05% x P, +1% (2% @ 20GeV)
Toroidal : Pixel: 'SCT: [ ® TRT:

=26 (T 50x400um? 80um x 6cm 4mmo straw tube
f B xdt (Txm) 80M channels 7M channels 350k channels
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ATLASS = eh 32
Japan ﬁb\*ﬁtﬂ%ﬁﬁ == ®§
Number of Channels | Approximate Operational Fraction

Pixels 80 M 97.4%
SCT Silicon Strips 6.3 M 99.2%
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 99.9%
LVL1 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 31k 98.5%
RPC Barrel Muon Chambers 370 k 97.0%
TGC Endcap Muon Chambers 320 k 98.6%

> 97 % DERENZR
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Inner Tracking

Detectors Calorimeters Muon Detectors

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

97.7 96.4 100 944 98.7 99.3 99.2 0985 983 98.6 98.3

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




ATLASS Trigger D.

1027cm2s-!  Minimum Bias Scintillator Trigger

Minimum Bias Scintillator Trigger prescaled
L1 Trigger (e/r, Jet, u, T, missing E;) activate
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[T e e
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ATLAS

6.2m

2TASDY L /A REgIEHRTES
Pixel detector

2x3 Forward disks
1744 modules, 80M channels

Semiconductor Tracker (SCT)

2x9 forward disks,

rR=1%2mm

§ 6M channels

TRT<
LR =554 mm

(R =514 mm

R =443 mm
scT<

73 barrel layers

R =371 mm

st~ 351K channels
. mes  Resolution : 130um(ro)

R=125mml——— e
" _ / N pE—
Pixels { R = 88.5 mm /\ >
R =50.5mm / .
R=0mm1

LA ATLAS Inner Detector (ID) ®9

3 barrel layers (r=5,9, 12 cm)

Resolution: 10um(r¢) x 115um (z)

Polypropylene radiator for e ID

4 barrel layers (r = 30, 37,44, 51 cm))
4088 modules with 80 um strips

Resolution: 17um(r¢) x 580um (z)

Transition Radiation Tracker (TRT)

4mm straw tubes, 35 um anode wires
Gas ‘- Xe(70%) : CO, (27%): 0, (3%)

[ k-zomm] g == 2 x 160 radial straws in forward
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‘T _Event with 4 Pileup Vertices (Y,

~10 - 45 tracks with p; >150 MeV per vertex (0, < ~200 um)
Vertex z-positions : -3.2, -2.3, 0.5, 1.9 cm

N
BRNAR

KS‘ P . - P /
:.L. EXPERIMENT
Run Number: 153565, Event Number: 4487360
Date: 2010-04-24 04:18:53 CEST

Event with 4 Pileup Vertices
in 7 TeV Collisions
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® Data
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|:| Pythia MC09 background
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gy Calorimeter (T

Tile barrel Tile extended barrel

0 —

4 /

LAr electromagnetic
end-cap (EMEC)

LAr forward (FCal) \Q.’

Complete azimuthally symmetry, coverage n < 4.9

Electromagnetic Calorimeter Hadron Calorimeter
Pb-LAr accordion geometry Barrel : Iron scintillator tiles
3 longitudinal samples 3 longitudinal samples
Preshower detector n < 1.8 Endcap/Forward : Cu/W-LAr
173K channels 4/3 longitudinal samples
20K samples
O(E)=10%+().7% n<25 G(E)=50%+3% n <32
E E E E
o(E) 100%

+10% n > 3.2
E
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-~ - ——— Data2010 (\E=7TeV,L=4148ub") n 70F
‘UE) 180F Fit to data 4 Qo C
L%) 1 60 i— ---- Background component of fit _E‘ 60 ;_
140F- 135.04+0.04MeV o
120F :
100E- 40¢
801 30"
60— -
40F- 20
20¢ 107
%O 100 150 200 250 300 350 400 450 500 9: L
m, ., [MeV] )
EM response uniformity 222+11 signals

~2% in n,<0.7 % in ¢ 28+2 backgrounds
3.09+0.01GeV
0.07GeV £0.01 GeV



ATLAS Jet @7

Inclusive Jet multiplicity dijet mass
2 i | | | i 1 I <1 0—2 P B R — =
I i’ - ATLAS Preliminary 3 %} ; ATLAS Preliminary ;
=’ - \s=7TeV : 910—32_ s =7 TeV =
210" 7 o= :
25 c —$— Data det=296 b’ 3 S 1 0—4 = —$— Data JLdt=296 nb" E
< ol — PYTHIA n Z = — PYTHIA 3
~ 107 3 E © 10°® P anti-k, R=0.6 |
= V<28
10° = antik R=06 = 10° E
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21 22 23 24 25 26 27 28. 0 1000 2000
N ij [GeV]

Leading jet pT>80GeV Leading jet pT>80GeV

Other jets pT>40GeV 2nd leading jet pT>40GeV
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ATLASS Muon system <=’

Stand-alone P+ resolution : o (pT)/pT~10% (up to 1 TeV)
Air-core toroidal magnet: 1.5~5.5 T"m (n<1.4), 1-7.5 T*"m (1.6<n<2.7)

Coverage : n < 2.5 (trigger n < 2.4)
Thin-gap chanoers ‘fec’ Dedicated fast trigger

Cathode strip chambers (CSC)

2-dimensional readout
< 10 ns time resolution
Spatial resolution : 5-10 mm

/ Resistive Plate Chambers (RPC)

' 544 chambers with 359 K channels
70% of chamber operational
(To be increased to 95.5% in 2009)

Resistive-plate

SemsemEs Thin Gap Chambers (TGC) | @

End-cap toroid

Monitored drift fubes (MDT) 3588 chambers with 318 K channels

High Precision tracking chamber

Spatial resolution : 35um - 40um Monitored Drift Tube (MDT)
Optical alignment system : 12,232 1088 chambers with 339 K channels
sensors Cathode Strip Chamber (CSC)

32 chambers with 31 K channels
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ATLAS Flavor tag (b xv MEITE) @

SATI AC  Run 152409 b-tagged jet in 7 TeV collisions
b hadoron : S Vhrpiurey  EVENt 4349994 g gy

- R&@(cT~450um) WrSecondary including one muon
- Hard fragmentation 7

- ELV(5GeV)

- e/ uNDHRBIE

Primary M
] —'/ a

e
-
-

" Secondary

Decay Length significance (L/o (L))
Impact Parameter significance (do/ o (dg)) I

Higgs(BII#ERY,), SUSYR ERMOEBREICRR



ATLAS Flavor tag (b3 = v MFREIZE) @4

b hadoron : Primary M
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- Hard fragmentation _____ -
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A%{ Flavor tag (T L7 k > [EE) @

tau lepton jet (Hadronic tau decay)
FHAEADODFEENF (FIC1XR, 3K)
energyDih D hijetk D Ly

Ny IN AR—/A¢2+A N2 <O 2

p,(1) = 29 GeV X O

Ems = 39 GeV ) FTT7 L L T TH
\( AT I'AS M s 2 900 ATLAS Prellmlnary Integrated Lumlnosny 15 6 nb =
1 EXPERIMENT ' g = ® Data 2010 (\s=7TeV) :
Run 155697, Event 6769403 o] 800F ] Pythia QCD Jets —
Time 2010-05-24, 17:38 CEST % = 3 Pythia Z->tt -
" fidate o 700F —
—tv candidate in - C -
7 TeV collisions ° 600 Z>t1T MC =
(] - k I
£ 500F =
2 400E -
3 - QCD jet MC -
300F =
200F =e= [ ] -
100 =
0 * 11 I L1 1| I 111 | I ||||||| :

0 1 2 3 4 5 6 7 8 9

Track Multiplicity

pT(T) =29 GeV
missing ET = 39 GeV
A d (T, missing ET) = 3.1

Higgs, SUSYR EICRAIR
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fd

Start with a list of preclusters.

. For each precluster i, define

2
d; = pr,
For each pair of preclusters,
2
[ -2 _ -2 ij
dij — mm(pT,i’pT,j) D2

. Find the minimum of all d; and d...

)

min 1S @ d;;, merge preclusters i

and j into a new precluster.

1fd_ . is ad, preclusteriis a jet.

. Repeat until no preclusters

remain.

lgorithm

Parameters:

* minimum separation
distance D

 precluster definition

 possible d

=»stop algorithm when
dmin< dcut

=>used to separate final-

state jets from beam jets

=>useful for defining

exclusive jet cross sections,

as in ete” experiments
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Anti-k+ in Practice

Like ks, anti-k; clusters
nearby particles, but soft Pairs containing a high-py
particles are combined jet will have a small d;
with hard particles
before combining with
each other

Collinear particles are
still recombined first,
but now with more

circular jets .

No split/merge step 1
nhecessary 0 A 2

Infrared and collinear
safe!
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