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proton - (anti)proton cross sections

Road

**Higgs discovery sensitivity (MH=130”§90"éeV)
“*Explore SUSY to m ~ TeV ’

1= B +*SM Precision measurements/,..f'/

e

**Understand SUSY and Higgs bai,kgfound from SM
100 pb-1 |- | %*More accurate alignment & EM/Jet/ETmiss calibration y4

14 TeV g {

“+Early discoveries ,/

< a

10pb-1 | «*Initial detect/g(g trigger synchronisation, 10 TeV
commissioning, calibration & alignment, material
“*Rediscover SM processes
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>LHC housed 1n
LEP tunnel (~1980s)
e aa=ll  General Purpose experiments YRR e
POINT 4 + all CERN accelerator
s 7 SECTOR 45 ,3.: POINT 6 CompleX

'SECTOR 34

>pp collisions
SECTOR 67 >\/ s=14Tev

SECTOR 23
>L=10%* cm™ s°!
\s~7-10Tev
POINT 2
ALICE I % ,?SECTOR 12 1 SEC:IT?R 73 >L:}( 1 033 Cm—2 S—l

| SECTOR 81 _

e »>40 MHz bunch crossings
25ns collisions,

~20 events/collision pileup
>Heavy 1ons :

~PeV (Pb-Pb e.g.)
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Tracks from high
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44m

25m

Tile calorimeters

LAr hadronic end-cap and
forward calorimeters
Pixel detector

Toroid magnets LAr electromagnetic calorimeters

Muon chambers Solenoid magnet | Transition radiation fracker

Semiconductor fracker
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4 mm O [kapton] straws,
31 um wires

(B =062 mm Xe based gas
_ Typ. 36 hits/track,
o g‘ \\\\\ - . .
- N\ i%%}% 40 ns drift tlme
f \ AN ~130 pm resolution
(full chain with electronics)
TRT :
? Interleaved with
R =554 mm . .
(R=514mm radiator material
R = 443 mm 350k channels
SCT {
R =371 mm .
80 um strips
LR =299 mm .
17x580 um resolution
sCT :
63 m? of Si
{R = 122.5 mm STREE ~6M channels
Pixels { R = 88.5 mm
R =50.5 mm 50 x 400 um pixel size
R=0mm ~80M channels
L. Hervas
(CERN)

19




. Global q
> LHC ATLAS ‘ Calorimeters > Magnets > Muon system > commissioning Perspective

4 mm O [kapton] straws,
31 um wires

R =1082 mm
l\ &W Xe based gas
R g Txrn 2A hito/tranl-

1| Detector component Required resolution 1] coverage
Measurement Trigger i
Tracking Op;/PT = 0.05% pr ©1% +2.5
\ /
gz— SCT -
63 m? of Si
R =122.5 mm — " Pixels ~6M channels
Pixels {R = 88.5 mm //;/ ' . .
R=50.5mm I 50 x 400 um pixel size
R=0mm
~80M channels
—. Hervas
(CERN)
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> Pixel Detector>

TypeO connector

HV guard ring >1744 modules like

HV hole -

>250um thick sensors

>50 x 400 um pixel size

>3 layers in ladders on barrel
>3 disks of 2 layers on EC

decouqling
capacitors .
>FE 1s bump bonded to sensors

>Radiation hostile environment:
>Design of Si
>Biased -150V [year 1]... 600V
>Operated @ -7°C

barre
MCC pigtai

xxxmpxxzzxziazzzeazzzzcsz: BDQ FEs

> ~80M channels

L. Hervas
(CERN)
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> SCT Detector

>4088 modules in

> 4 coaxial cylinders (barrel) and

> 2 Endcaps with 9 disks
|
>80 wm pitch strips, 285 um thick sensors
>Two faces at ~40mrad stero angle
>Mechanical placements to 20um

>Gives > 4 precision points for tracks
ABCD readout chips Location washer
Fan-ins >R &R-(D

Opto-chips Silicon sensors

>FE 1s wire bonded to strips

Hybrid flex-circuit

» fi? Location washer
Substrate SR> > ~ spine ~Radiation hostile environment ~pixels:
\{\L/_j‘/\_/‘// >Design of Si
, = - ~Biased -150V [year 1]... 600V
ABCD readout chips ST . Srieon sensors >Operated @ -7°C

> ~6M channels, 63 m? of Si
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> TRT Detector>

>Straw tubes interleaved with th1n polypropilene foil or fibers
>Track hits min. 36 straws for p>0.5 GeV [n| <2.0
> >2 GeV give 7-10 hits of TR
~e-1 1dentification: 0.5 GeV < E <150 GeV
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A Track through the ID

1106 mm

617 mm
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275 mm . \ \ g ' \ |
149.6 mm
88.8 mm

R=0 mm

y N,
2720.2 2505
2710 2115.2

1714 1399.7

1299.9 1091.5 g34 848 —
853.8
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- z=0 mm —
end-cap Pixel barre|
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Cryostat walll

4

CO:
(warm,20 C)

ID end-plate
(gas seal)

n=1.5

......................... Heated surface = C01ld tubes(-25 C)

CO2 flushing point
in the gap

- i=2.0

| k25

>ID volume is split in volumes

>Operating at very different temperatures
>N, volume to avoid condensation

>CO, to protect TRT
>Heater pads systems

>Evaporative Cooling system (C;Fy)

>Heaters in the loops
>Removes 85 kW

>ID volume 1s inside bore of
solenoid 2T

>SC Solenoid is integrated in LAr
Barrel cryostat. 0.66 X,

>Al with Nb-T1 wire, 7.7kA

> He cooled to 4.5K




LAr hadronic
end-cap (HEC)

LAr eleciromagnetic
end-cap (EMEC)

LAr electromagnetic
barrel

>Electromagnetic :

> LAr — Pb (|n| <3.2)

> LAr-Cu (3.1<|n| <4.9)
>Hadronic:

> Sci- Fe (|n| <1.7)

> LAr- Cu (1.5<In| <3.2)

LAr forward (FCal)

L. Hervas

> LAr-W (3.1<|n| <4.9) (CERN)
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Tile extended barrel |

gl
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The Calorimeter System

S

Detector component Required resolution 1) coverage
Measurement Trigger
Tracking Op, /PT = 0.05% pr ©1% 1+2.5
'EM calorimetry oz /E =10%/VE ©0.7% +3.2 +25
Hadronic calorimetry (jets)
barrel and end-cap oz /E = 50%/VE & 3% +3.2 +3.2
\_ forward oz/E =100%/VE ©10% | 3.1 <|n| <4.9 3-1<|’7|<4-=9)_
| Muon spectrometer Op, / PT=10% at pr =1 TeV +2.7 +2.
>Electromagnetic : N S LAY forweard (FCa)
> LAr—Pb (In| <3.2)
> LAr-Cu (3.1<|n| <4.9)
>Hadronic:
> Sci- Fe (|n| <1.7)
> LAr- Cu (1.5<n| <3.2) | Herves
> LAr-W (3.1<|n| <4.9) (CERN)
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Cells in Layer 3
ApxAN = 0.0245X0.05

LAr
Calorimeter EM

Tl‘igger Tower
M=,

Wi
ZT
L N
S TTRNNNNY
T

,/‘ - ’A; Av‘ Square cells in
W Layer 2
Ty

»Accordion geometry

>Typ. 3 readings in depth

>Pre-shower in front (|n| <1.8)

>Many different An x A¢ granularities
>In 1 and depth
>Etching on kapton-Cu electrodes

L. Hervas

> 180K channels (CERN)
>In 3 cryostats @ ~80K 28
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LAr ‘
Calorimeter EM

Cells in Layer 3
_ () ().

0S

LAr permanently dead channels inside detector

EMECC EMBC(H) EMBA(l) EMECA
< =
2 2}~ ‘ 2
1 B 15 1
0 o : 0
-1 A -1
-2 -2 -2
-3"|§||||§||||5||||51 -3_tlIIIEIIII5IIII5IIII5IIII5IIII -3|.§||||=||||i||||5|
-3 -2.5 -2 15 15 -1 -0.5 0 0.5 1 1.5 1.5 2 2.5 3 n
[L1] B [ 10. July 09

>In 1 and depth

>Etching on kapton-Cu electrodes
L. Hervas

> 180K channels (CERN)
>In 3 cryostats @ ~80K 29
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LAr ‘
Calorimeter EM

0S -

Cells in Layer 3
_ () ().

LAr dead readout channels (to be fixed in next shutdown)

EMECC EMBC(H) EMBA(l) EMECA
“3f 3 3L
I B I i
2 2 2
B 1
1 1f- 1
B e I
0 o 0
A = e . A
2} I -2 2}
-3"|5||||§||||5|1||§1-35"||||§l|||5||||5||||5||||5|||15-3|.§||||=||||i||||5|
-3 -2.5 -2 15 15 -1 -0.5 0 0.5 1 1.5 1.5 2 2.5 3 n
[L1] B [ 10. Juy 09

>In 1 and depth
>Etching on kapton-Cu electrodes | hervas
> 180K channels (CERN)
>In 3 cryostats @ ~80K 30
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LAr Calorimeter
HEC & FCAL

>Forward : Cu/ W in LAr

>Absorber matrix with W slugs

>Rods inside Cu tubes with LAr in gaps

>Small LAr gaps 0.2-0.5 mm due to high
_radiation area

g
260 - =
= S

»Hadronic EC: Flat Cu in LAr 01

40|

>Wedges mounted to wheels, 4 cells in depth |-

~Pads etched on electrodes, grouped to o .
An x A¢ 0.1x0.1 (0.2 for n| >2.5) | [emerhitdns
>GaAS Preampliﬁer at the outer R (11’1 the L Ar) oL Pumlp | l "“"""“‘"l' '''' l l
350 400 450 500 550 600 650 7 (cm) >
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Photomultiplier

Tile ‘
Calorimeter

Wavelength-shifting fibre

Steel

Scintillator

20cm
S
A0
AR

>Scintillator “Tiles” interleaved in Steel plates
~Light collected by WLS fibers to PMTs
>Fiber grouping forms cells

> typ. An x Adp =0.1x0.1

>3 depths sections
>Organized in 64 wedge modules each

>Barrel + 2 Extended Barrel = :
~Calibration system with laser, Charge = e i
injection on Cs source 32
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| The Magnet System
>Central solenoid (2T)

>Return by the Tile iron
»Air core 8 fold structure (0.5 — 1 T useful)
>Barrel toroids
>EC toroids (240 tons objects)
>Sophisticated sensor and reconstruction of
the B field map
>Heavy cryogenics system, Liquid He 4.5 K

— _ N W T S i == B 1
7 W 7 B == r"mfm‘

A L. Hervas

(CERN)
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The Magnet System

>Central solenoid (2T)

ATLAS Magnets Current

2>

20

15

Current (kA)

2-Jul  4-Jul  6-Jul 2()()9

18-Jun 20-Jun 22-Jun 24-Jun 26-Jun 28-Jun 30-Jun

10 l Toroid “
I
: )
0
\

Solenoid ;
[

L. Hervas
(CERN)
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2 systems in one

. Precision chambers The Muon spectrometer

>Monitored Drift Tubes
>Cathode Strip Chambers Ihin-gom chambers (TE&C)
>Trigger Chambers 3, - Cathode strip chambers (CSC)
>Resistive Plate Chambers ' ‘ =\ !/
>Thin Gap Chambers

>Aim : Ap/pr=10% at 1 TeV up to 2.7
>Equivalent to 500 um with 10%
>Constraints for positioning and
alignment systems

Barrel toroid

Resistive-plate

chambers (RPC)
‘ End-cap toroid
Monitored drift tubes (MDT)
L. Hervas
(CERN)
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2 systems in one

. . v
>Precision chambers € Muon Spectrometer
>Monitored Drift Tubes
~Cathode Strip Chambers Thin-gap chambers (T&C)
Tricoer Chambers | [W B Cathode sirip chambers (CSC)
- HIgE i l\ A\ . \
Detector component Required resolution 1] coverage
A Measurement Trigger
> . E— . -
/Tmckmg Op, /PT = 0.05% pr ©1% £2.5
EM calorimetry oz /E =10%/VE ©0.7% 3.2 2.5
Hadronic calorimetry (jets)
barrel and end-cap o /E = 50%/ E & 3% +3.2 3.2
\ forward or/E=100%/VE ©10% |31<[nl<49|31<nl<49)
_ Muon spectrometer Op; /PT=10% at pr =1 TeV = o 0 +2.4
, , = —— \
H N g \ Barrel toroid
4 /8% ..\&1 Resistive-plate
e & chambers (RPC)
A End-cap toroid
N Monitored drift fubes (MDT)
. L. Hervas
2 m (CERN)
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Global

Cathode tube

/ isolant (Noryl)

> e.g. MDT tube

5

3kV

crimp wire-fixation

le—— 29.970 mm————|

One MDT chamber

>3 x2 layers of Al tubes

>Different lengths depending on the
position

>Wires 50 um @ (W/Re)

>Alignment and deformation systems with
LED/Optics/CDD built into the chambers

precision wire-locator

7
Z
N
AR/
Three or N
four drift- ]
tube layers
Drift-tube v Four alignment

rays (lenses in the

multilayer _p. ¢ . middle spacer)

L. Hervas
(CERN)
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The Forward detectors

=

- 40m e
resistor

17m Q1 Q2 Q3 D1 TAN D2 Q4 Q5 Q6 boxes

IP TASH HH HH HHHHHH

Zero Degree Calorimeter

W/Quartz ALFA: absolute luminosity
Lucid: relative luminosity To detect forward neutrons in  with elastic pp scattering at
with inelastic pp scattering heavy ion collisions small angles
Cerenkov tubes around the BP Can help in vertex Sci fiber tracker
. . . L, Hervas
determination placed in Roman potgzy)

in preliminary running 38
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L. Hervas
(CERN)
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L. Hervas
(CERN)
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L. Hervas
(CERN)
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L. Hervas
(CERN)
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L. Hervas
(CERN)
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Ongoing since 2005
In parallel to detector installation
and commissioning
~4 kHz in muon volume
~15 Hz in ID volume

ATLAS Cavern Typ. ~4 GeV <E>

\ RPC track impact point on surface | N Y
x10° h \\\.
E50 . \
=40
2
£30 1o A
°
7
(3]
L)

X
-
o o

'
-
(=]

-20

-30
=l

R A A S~ »
' . . rlervas
10 ms of Cosmics (CERN)

-40

.5 x10°
950 -40 -30 -20 10 0 10 20 30 40 50
z coordinate [mm]
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ATLAS 2008-09-28 10:19:08 CEST event:JiveXML_90272_2065845 run:90272 ev:2065845 geometry: <default> Atlantis

]' ¥X Projection | ‘
o
= s —

A D

Selected electron event
(from ionization)
~30 out of 3M events

L. Hervas
(CERN)
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- Typical cosmic muon event




Number of events (in million)

> LHC
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Main objectives :

>Test readout of all detectors
>Non-functioning channels
>Noise

>Operation and Stability of all HW

>Online SW

>Detector performance

>Alignment, Calibration...

>Operate the full detector like “with beam”

<2008....

Cosmic events recorded and processed by ATLAS since Sep 13, 2008
t T I T T T T I T T T T | T T T T | T T T T | T T T T | T T T T | T T T T I L : 100
220 ;_ m—— Sum of RPC, TGC, MBTS L1 Triggers 216 million events __E
200 — | — RPC Triggers (L1) €
- Bottom ‘Downward' RPC Triggers (L1) —£ 80
180 — | TGC Triggers (L1) .
160 /— | ™ Min. Bias Scint. Triggers (L1) -t
= = Calorimeter Triggers (L1) = g
140 — . —o 60
- =———— Inner Detector Track Trigger (L2) il
120 — EM Calorimeter Triggers (L1) — e
= . ; o -0
100 |- Goiceor configurations before the first LHC beams. —_g 40
I Lastupdated: Sat Feb 14 23:07:33 2009 =
80 —  Vertical areas indicate magnetic field status: -
60 [— ORANGE: solenoid on, GREEN: toroid on, BLUE: Both fields on -
= e 20
40 — —
20 — —
0 = i e e ey SRR B
88500 89000 89500 90000 90500 91000 91500 92000

Run number

o5 s

2008-10-18 13:45:05 CEST even

t:JiveXML_91890_572371 run:91890 ev572371 geometry: <defaults Atlantis

||q||5|||||i|i|r! = I“Iilillfllll T

=
=

{ | = !

P

Cosmic events recorded and processed by ATLAS between Jun 22 and Jul 5, 2009

T I T T | T T T I T T T I T T T l T T T I T T T I T T T

Total number of triggered events
RPCs (L1)

Inner Detector Track (L2)
Calorimeters (L1)

Random triggers

Tile muons (CosmicMuon stream)
Bottom 'Downward' RPCs (L1)
Min. Bias Scint.s (L1)

EM Calorimeters (L1)

93 million events

Coloured areas indicate magnet status:
ORANGE: only solenoid on
GREEN: only toroid on

BLUE: both magnets on

—

121000

l]]lll]]ll]ll]]lll]

T

1 T

121600 121800 122000
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> LHC ATLAS > Inner detector>> Calorimeters > Magnets >> Muon system >-> Perspective >

ID Detectors alienment
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> LHC >> ATLAS >>Inner detector>> Calorimeters >> Magnets >> Muon system>-> Perspective >

COATLAS
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> LHC ATLAS > Inner detector>> Calorimeters > Magnets >> Muon system >‘ Perspective >

Survey of 128 channels in Front Layer N =110 N N -

>
s 4E-period 1| period 2| period 3| period 4 |period 5 )
= \ ~e.g. Random triggers
S . I
s >Checking stability
© . .
2 >Checking noise
% >Checking coherent noise
- >sums over many channels-> sensitive to many
20 electronics, grounding ...problems
HE (some sources were found and fixed in shutdown )
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E | |
57 06-2008 07-2008 08-2008 09-2008 09-2008 ) =
g 2 ATLAS 2008 Preliminary, Random Trigger Events
e Cells, [E|>20
g 10 = ® data
el - Gaussian noise model
S\ 103 Fror oo E : Topoclusters 4/2/0
S - . » . . y _ [ | dat.
é C|Ps ’ 2] ATgLAS 2008 Pre“mlnaryf R 10° Gaal?ssian noise model
© o 004 "ua LY "o u : e ] B
5 [T n T%00000 7 0 o dpmmmsmmene, . T 10° =
T . -~ =
£k : L] - '
0 C 3 4l *
ﬁ . “FCall | 107 H *
b, ks + ey, N ~ FCal2 - E T ﬁ T - T T
= — MRS 2 « FCal3 1 —
mm@ﬂdﬁru‘m o HEC1 . 10'5——r | | Itf | fIRr |$ | M
Ty, " HEC2 0 2 4 6 8 10 12 14 16 18 20
10-w " i:;gi - \/(E;HSS)Z + (E$|ss)2 (GeV)
_I 111 I 1111 I 1111 I 1111 I L1l I 1111 I 111 I L1l | 1111 I 111 I_ miSS
0 05 1 15 2 25 3 35 4 45 II"5 Et from ~180K cells L. Hervas

(CERN)
57

Cell noise
Structure follows capacitances of detector




> LHC >> ATLAS > Inner detector>> Calorimeters > Magnets >> Muon system >-> Perspective >

N
<
~Studies with particles 3
>Pulse shape in LAr from physics events Q
>e.g.: Drift time in LAr <
> 10°
8 ATLAS 2008 preliminary
a 4 Cells, |E|>2*c, all LAr but PS
o 10 2 < RNDM data (rescaled)
a 4 » L1Calo data
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»Studies with Beam events (10-14 September 2008)
>LHC machine startup: managed to get beams circulating in both
directions : major success (PR)
>Used to produce some ~100’s of events onto detectors, splash
events (beam against collimators)
>“Wire” a L1 Trigger:
>Beam Timing Pickup
>Minimum Bias Trigger Scintillator
>LUCID
»Collect data to perform
>Basic checks of detector readout
~e.g. look at energy in all calorimeter — - —
~e.g. look at timing of signals K ik LES

Beam makes 1st turn

M‘W Solenoid mognet | Tronsilon rodiofion trocker

Sermiconducion hocker

muons showers




> LHC ATLAS > Inner detector>> Calorimeters > Magnets >> Muon system >‘> Perspective >

>Lots of energy deposited in the detector
>Lots of excitement in the control room

>After many years of planning and construction F‘
~Finally object comes to life P

ATLAS

2008-09-10 00:37

| & x

Llcalo Stream jeometry: <default> S

2008-09-10 10:19:10 CEST event: le(

s T v
\}\“ 'mﬁﬁmnx

first beam event seen in ATLAS

;
2en o -

T T
10 0

Online display

L. Hervas
—_— (CERN)
http://atlas.ch

first beam event seen in ATLAS 60




>Multi TeV deposits in the calorimeter
>Observe illumination in many cells at the same time
>Observe structure of magnets in “front” of calorimeters

e ——

v~ —

——
s
—

$et 44
s

B e S HEa T

| L1 Calo trigger system |

| Occupancy versus Phi |

Average Cell Energy (GeV)

Barrel Name
- i | ™ EBA
- : : i | ® BA
1000 _* .............. ...... * ................. .................................................. , ...... m LBC ;

- ¢ [ " i [ W EBC @
800 _*‘ ...... * ...... ** ..................... ; * ................... Er
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T W T .. e I
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20ffE | =1‘ -|IL. ’T".‘ .*lis

Tile calorimeter deposits




> LHC ATLAS > Inner detector>> Calorimeters > Magnets >> Muon system >‘ Perspective >

20
10E = SampleA |
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Timing of Tile calorimeter deposits
Corrected for Time of Flight

>Timing studies with Beam splash events

| EMBC: relative time by slot (average over 32 FTs) |

~10

= E -+ Data

% 5;— -= Prediction —+F—+;—+; _+_

= [ {

% 0= —'H'

- : _H-"H‘—H- {'"1‘*“ LAr calorimeter

-5.-{ —’+—{+ _{+—+— Timing calculations
- and verification

-105 ATLAS

7] NI IR I B S SR R

14 ]
Slot=Calo sections

>Offline studies to determine constants
>To be downloaded into electronics
>Needed for physics pulses
>Takes into account
>trigger paths, fiber lengths, section delays ...

>Agreement at the 1-2 ns
L. Hervas

(CERN)
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> LHC >> ATLAS >>Inner detector>> Calorimeters >> Magnets >> Muon system>-> Perspective >

ATLAS Detector Status
Num r of Channels | Approxim ional Fraction

Pixels 80 M 98.5%
SCT Silicon Strips 6.3M 99.5%
TRT Transition Radiation Tracker 350 k 98.2%
LAr EM Calorimeter 170 k 99.1%
Tile calorimeter 9800 99.5%
Hadronic endcap LAr calorimeter 5600 99.9%
Forward LAr calorimeter 3500 100%
MDT Muon Drift Tubes 350 k 99.3%
CSC Cathode Strip Chambers 31k 98.4%
RPC Barrel Muon Trigger 370 k 95.5%
TGC Endcap Muon Trigger 320 k 99.8%
Notes:

o Pixels & SCT: These are the values for startup, after replacing all the TX plugins, not the
numbers during the June-July 2009 cosmic run.

« Muons do not include the EE chambers (under installation)

« RPC Barrel Muon Trigger: the target for collisions is >98.5%

From: https://twiki.cern.ch/twiki/bin/view/Atlas/ApprovedPlotsATLLASDetector

L. Hervas
(CERN)
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. Global
> LHC ATLAS > Inner detector>> Calorimeters > Magnets >> Muon system >> commissioning

Very last steps of long process of ~15 years

194 195 196 1997 1988 1988 2000 201 M0 2000 204 2005 208 0 200 209
Detaciar and phy sics '|a.mlmbmun | Corstructicn [ceT
ATLAS proposal Technical Design Report

Miestors weeks

»ATLAS detector 1s installed in P1 UX15 cavern

»Commissioning started ~3 years ago and has incrementally increased our
understanding of the detectors

»Cosmic rays running is ongoing regularly

> Allows to perform quite detailed detector performance studies (calibration, alignment,
timing, bad channels ....)

>Good “training” for Detector Operation
>First particles were seen in September 2008

»Detector is in excellent health

>“Give us beam and you wont be disappointed” (M. Nessi, ATLAS TC, Nov 2007 Seminar)

L. Hervas
(CERN)
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. Global
> LHC >> ATLAS >> Inner detector>> Calorimeters >> Magnets >> Muon system >> commissioning

Very last steps of long process of ~15 years

W\ 1988 1930 2000 2001 20W

L LARBA RS e \ama '-vv‘vvvrvvvv Ml JAARAASARERS amal

Soon to come

L. Hervas
(CERN)
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Additional Slides

L. Hervas
(CERN)
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. Global :
> LHC >> ATLAS >> Inner detector >> Calorimeters >> Magnets >> Muon system > commissioning >> Perspective

Calo
40 Mz MuTrCh  Other detectors
Level1 | Mostly soft (low py) events
= Det. 10%nteractions/s
3 # . = . . .
“’? i —|L1 accept L Lo Lol R/O Calorimeter & Muon information
. g F (100 kHz) 120en/s
Rol

L2 ~10 ms
ﬁ__* Rol req estsvl ROB| |ROB — 99" Region Of Interest (from L1)
! — 4 GB/s

wor data (~2% but full precision, all detectors

‘ .
0(500) PCs L2 accept (~3.5 kHJ
High Level EB 0(100) PCs
Trigger {
' Event Building and filtering
sec

T !l | PC farms ~offline

| Dataflow
e

EF accept ~ 300 MB/s

0(1500) PCs (~0.2 kHz) .
Very few hard (high p;) events
L. Hervas

Selection of 1 in 10.000.000.000.000 (CERN)
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. Global :
LHC >> ATLAS > Inner detector >> Calorimeters >> Magnets > Muon system > commissioning > Perspective

e | B cvents

iformation

......

from L1)
| detectors

0(500) PCs o
High Level B
Trigger
t Building and filtering
[ er " sec PC farms ~offline
EF acq s
0(1500) PCs (~0.2 || .
: 1ard (high p;) events
L. Hervas
000.000.000 (CERN)
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n Global
>> ATLAS >> Inner detector >> Calorimeters >> Magnets >> Muon system >> commissioning >> Perspective >

rigger and Data Acquisition

MuTrCh  Other detectors

40 MHz

Det. Running regularly at 75 kHz with

[ I R I .
_\(Llio%ﬂ:fzt) ‘ R/O random triggers

120 GB/s

Rol

L2 ~10 ms
Rol requests —  0(150) PCs
ROS ~4 GB/S

wa e b 202 ; ! : 60KHz sustained rate

0(500) PCs L2 accept (~3.5 kHz)
High Level EB 0(100) PCs
Trigger
4 500 PCs installed (out of 500+1800
o | Dataflow PCs finally)
= EF accept ~ 300 MB/s
0(1500) PCs (~0.2 kHz)

Event Filter currently used to enrich cosmic sample for ID /. pervas
(CERN)
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>> ATLAS > Inner detector Calorimeters > Magnets

Global q
Muon system > commissioning Perspective

The Worldwide LHC Computing Grid (wLCG)

Tier-2 Centres

Tier-1 Centres
- - =~ 10 Gbitl's finks

NDGF i
pndhe Gt i ,“

BNL li'

= S LR Pl
” N
Y

Tier-0 (CERN):
*Data recording
*|nitial data

reconstruction
«Data distribution

Tier-1 (11 centres):
Permanent storage
*Re-processing
*Analysis

Tier-2 (federations of
~130 centres):
 Simulation
e End-user analysis

L. Hervas
(CERN)
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. Global :
> LHC >> ATLAS >> Inner detector >> Calorimeters >> Magnets >> Muon system > commissioning >> Perspective

The Worldwide LHC Computing Grid (wLCG)

| Argentina Morocco~ 7 o h
Armenia Netherlands %_.
Australia Norway * 1D

| Austria Poland é
Azerbaijan Portugal
Belarus * Romania
Brazil Russia
Canada Serbia
Chile Slovakia

Slovenia

L. Hervas
(CERN)

71




