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.... see M.Mangano lectures

As an example the Higgs
mechanism

the Higgs
fields
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I assume you know our experimental requirements

.... see N.Ellis lectures _ _
LHC production rate, per experiment, at 1033 cm= s

Process Events/s |[Events/year |present facilities
LHC is a B-factory, ..
top factory, (total statistics)
W/Z tactory W—s ev 15 108 104 LEP / 107 Tev
Higgs factory,
SUSY factory, Z— ee 1.5 107 107 LEP
etc. it 0.8 107 105 Tevatron
Mass reach : 5 TeV bb 105 1012 108 Belle/BaBar
Precision measurements will gg 0.001 104
be dominated by (m=1 TeV)
systematics at full
luminosity 2:1034 cm2 s1
v H 0.001 104
(m=0.8 TeV)
QCD jets 102 10° 107
pr>200 GeV
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The LHC project . f<\\ ATLAS explors.. -
%«% .where quarks and gluons-collide..

LA ‘&~ where forces unify...

v’ the p + p accelerator (LHC)

where extra dimens;i%r may lork:..

/ 2 multipurDOSe pp detectors . o i f > where dark matter reign5--- K
(ATLAS and CMS) ; * - % fo find the truly fundamental:

- - €
Search with us at hitp://atlas.ch

v' 2 smaller experiments dedicated to
B-physics and heavy ions
(LHCb and Alice)

The LHC accelerator
(p+p, 7 TeV + 7 Tel)




How to get from there to a real experiment

Ingredients :

- a firm determination by the IHEP community
- a healthy R&D program to access the necessary technology
- a large international Collaboration which functions over 2-3 decades

- the necessary financial plan to cover all costs (design, construction,
operation), backed up by all funding agencies associates

- an experimental zone, capable of hosting the detector and all its infrastructure

...... and a lot of good will by everybody !!!
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The ATLAS Collaboration

Armenia
Australia
Austria Poland
Azerbaijan Portugal
Belarus Romania
Brazil ° Russia
Canada Serbia
China Slovakia
Czach Republic Slovenia
Denmark Spain
France Sweden

) 36 nations
153 istitutions
J ~1850 scientists

Albany, Alberta, NIKHEF Amsterdam, Ankara, LAPP Annecy, Argonne NL, Arizona, UT Arlington, Athens, NTU Athens, Baku, IFAE Barcelona, Belgrade,
Bergen, Berkeley LBL and UC, Bern, Birmingham, Bonn, Boston, Brandeis, Bratislava/SAS Kosice, Brookhaven NL, Bucharest, Cambridge,
Carleton/CRPP, Casablanca/Rabat, CERN, Chinese Cluster, Chicago, Clermont-Ferrand, Columbia, NBI Copenhagen, Cosenza, INP Cracow, FPNT
Cracow, Dortmund, JINR Dubna, Duke, Frascati, Freiburg, Geneva, Genoa, Glasgow, LPSC Grenoble, Technion Haifa, Hampton, Harvard, Heidelberg,
Hiroshima, Hiroshima IT, Indiana, Innsbruck, lowa SU, Irvine UC, Istanbul Bogazici, KEK, Kobe, Kyoto, Kyoto UE, Lancaster, Lecce, Lisbon LIP,
Liverpool, Ljubljana, QMW London, RHBNC London, UC London, Lund, UA Madrid, Mainz, Manchester, Mannheim, CPPM Marseille, MIT, Melbourne,
Michigan, Michigan SU, Milano, Minsk NAS, Minsk NCPHEP, Montreal, FIAN Moscow, ITEP Moscow, MEPhI Moscow, MSU Moscow, Munich LMU,
MPI Munich, Nagasaki IAS, Naples, Naruto UE, New Mexico, Nijmegen, Northern Illinois, INP Novosibirsk, Ohio SU, Okayama, Oklahoma, LAL Orsay,
Oslo, Oxford, Paris VI and VII, Pavia, Pennsylvania, Pisa, Pittsburgh, CAS Prague, CU Prague, TU Prague, IHEP Protvino, Ritsumeikan, UFRJ Rio de
Janeiro, Rochester, Rome I, Rome II, Rome I, Rutherford Appleton Laboratory, DAPNIA Saclay, Santa Cruz UC, Sheffield, Shinshu, Siegen, Simon
Fraser Burnaby, Southern Methodist Dallas, NPI Petersburg, Stockholm, KTH Stockholm, Stony Brook, Sydney, AS Taipei, Thilisi, Tel Aviv, Thessaloniki,

Tokyo ICEPP, Tokyo MU, Tokyo UAT, Toronto, TRIUMF, Tsukuba, Tufts, Udine, Uppsala, Urbana Ul, Valencia, UBC Vancouver, Victoria, Washington,
Weizmann Rehovot, Wisconsin, Wuppertal, Yale, Yerevan
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The ATLAS road map

MOU (1995
memorandum of
understanding
f
= Wfafele, il
= 5 e as
Proto coll ASCOT ﬂ/”b/ev A oo
: N I EEEEEE
|
ATLAS TP TDRs
LOI 1992 technical technical
letter of Intent proposal design
(1994) reports

(1996-2005)
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MOU (2003)

operation MOU

I

ATLAS

operation
from mid
2007



18/11/2005

Table of content

4 Description of the ATLAS detector, with reference to a few achieved milestones
v Description of the experimental area and of the underground installation process
v" Some considerations on the organization and the resources

v’ Test beam strategy

v’ Schedule up to start-up in 2007

v A few examples of components construction work, with reference to performance
tests done with test beams or cosmics

—> Magnets
— Tracker

—> Calorimeters

—> Muon Spectrometer
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The ATLAS Detector

Muon Detectors Electromagnetic Calorimeters

. Forward Calorimeters
Solenoid

End Cap Toroid

i Inner Detector Il N ieldi
oatrel bt Hadronic Calorimeters Shiexding



Had colorimeter
as return yoke

ECT : 2 end-cap
toroids ~ 4T on
surface (8 super
conducting coils
each)

-"’ Inner solenoid (2 T,
'y superconducting)

;

BT : barrel toroid ~ 4T on surface
(8 superconducting coils)
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The Tracking Detectors

e ' ' o
- - | |IIIIII AN I'..I'.'|".|

| hl |||| I|||| ||““||IIIII|||| |”|“|””|I|II|I'II|II|I'I|I|II'I'“|II'I i

Transition Radiation
Tracker : TRT
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Pixels Si Strips Tracker : SCT



The Tracking Detectors

» Patter recognition:
Challenging: high track density

v'7 precision points/track (3 pixel+4 SCT)
v'Each r-¢ and z (40 mrad stereo in SCT)
v'Up to 36 TRT straw hits

v/ Continuous tracking... optimised for
tracking performance not TR e-

V7 rejection up to 100 for 80% e- efficiency

> Needs to operate up to an integrated
dose between 10 and 60 Mrad

» ID located inside a barrel cryostat
including solenoid

v/ 2T field, non uniform at high z _ N TRT continuos tracking
-> Reduces to 1T at z=2.7m P/XE//.SCTpfeC/S/OU
v'Hermetic coverage up to |n|=2.5 tracking

18/11/2005 Marzio Nessi



The Tracking Detectors

SCT : 4088 modules, 80 n pitch
16 u r-¢ and 580 u r-z resolution

~62 m? of

CRYDETAT |

silicon

i F f.-\'r'z:’f-sl:a r.\r]r [‘;;
' v 1.0
N - BT T 1424

I PPRT

370000 4mm straws
+ TR radiator

1.5 CRYOSTAT
T I'= 11T

- -
LT
-

T T N e
P e T e
LR s

Fa
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r=30-52cm T SCT barrel

A
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3 layers, 8 *107 pixels,

|SIDE A ONLY|

400 * 50 p pitch

12ur-¢and 60 urz
resolution
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The Tracking Detectors

8]

. Continuous effort to reduce the amount
. Material ID DCO layout of material in order to :

e reduce y conversions

ﬁ
i
\

B Services e minimize multiple scattering
[ TRT

s scT
I Pixels

- 1 Beam pipe

Thickness in radiation lengths

e minimize early preshowering

~ 20
-

1 é 18 TDR geometry: 5, = 0.4 + 14.7/p;
= DC1 geometry: Gp = 0.6 + 18.0/p;
£ 16
At
©

Y
-y

momentum

12
0.5 L
10—
Bl
6
4
) -
4 -2 0 2 4 =
N 2
At n=0, have 0.3 X, rising to around 1 X, in detectors at /n/=2 1' I T 100
track p; (GeV)
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The Tracking Detectors

Barrel SCT ready

Barrel TRT ready

End-cap TRT
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The Calorimeters

Tiles hadronic

111111

=
______

LAr electro-
magnetic

.......

LAr hadronic

~ 12 m long, 4.3 m radius LAr forward
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The Calorimeters

» Need to trigger and measure vy,e and
hadron energies by total
absorption in sampling mode.

» Need to operate in a integrated dose of y
and n, ranging up to a few Mrad.

> Need to maintain the energy scale
precision at the 1% level.

> Need to allow particle identification
( yvrs. e, jets, y conversion,..)
--> longitudinal and transverse
segmentation, preshower in the
first X0s.
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The Calorimeters

Barrel EM accordion, 0.025 n x 0.025 ¢
Barrel HAD tiles, 0.10 n x 0.10 ¢

Towers in Sampling 3

Agxan = 00245x 0.06 » Need to trigger and measure the vy,e and
},\giﬁﬂm hadron energies by total
=g, . . .
. absorption in sampling mode.
| » Need to operate in a integrated dose of y
N and n, ranging up to few Mrad.
.-" i “1 T&gmgeer
b1y N P . .
T o Need to maintain the epergy scale
NN NN precision at t veI.
4 A ,f"’ ,»'x | ) ) oy
38 Bmes / > Need to allow particle id¢gntification
A - Square towers i (y vrs. e, jets, y gonversion,..)
i = Sampling2 v - €] r A
Wi 590072 --> longitudinal gnd transverse
¢ I~ \ﬂ [ segmentation, preshower in the
3?5”'”1."3...4% 1= Qs
" .
= UmM Strip towers in Sampling 1 ﬂrSt XOS'
m
(T d ik
= =+ Db+— =10%, b 0.2 GeV
f ? a 0 Cc ~ U. C
E  [E(GeV) E ’
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The Calorimeters

FT Ty Ty e Need to trigger and meas
i _ hadrons energy

in sampling mo

]
L
|

N g Material in)';}'onr of Muon S)-‘si;‘em 1

Absorption Length

~—
Ln
|
|
g
D
o
Q.
O
wn
D
@)
=
2

A A } : Eirtc?ofacrive . .. i
1—.0 i oo h.s;za'mnic A ._ Scale

\ | Tie

| \ extended | | |

| Tile ' barrel [} Haédronic endca%; | Forward ;calorimerer H oo Need to allow particle identification

’ _ (y vrs. e, jets, y conversion,..)
g E B 5 --> longitudinal and transverse

: = I tat wall 1 i )
_EM endcap JL/\{:”O” A segmentation, preshower in the

0 1 | I I | I I I I [ I 1 1 | [ |

0 ] 2 3 4 5 i
Pseudorapidity first X0s.
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The calorimeters

Supports
constructed
in Pakistan
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The calorimeters

Marzio Nessi

First cosmic
muon events
registered in
ATLAS using the
Tile Hadron
Calorimeter



First end-cap calorimeter
down in the Pit, 2 months to
fully assemble it

First end-cap calorimeter
transported to ATLAS Point 1
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The Muon Spectrometer

» Needs to trigger and measure Fﬂ\ 0 Precison chambers
the u trajectory in 6 points with a 0 =k

precision of 50u at each point, for { I
particles going through a Toroidal

field of max. 4Tesla. 1

= Trigger chambers

A\

» Needs to operate in a
background of y and n, ranging
from few Hz to 500Hz/cm?2. v i

» Needs to follow the position of
every measuring element with a
precision of 30y.

| e & :}?55&‘"::\.,\

barrel case!
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The Muon Spectrometer

Forward: precision and trigger
chambers in 5 wheels:
small - big - EO

EO
wheel

Barrel: precision and trigger chambers in 3 _(MDT)
layers: I (inner) - M (middle) - O(outer)

small
wheel



The Muon Spectrometer (trigger)

Precision chambers :

MDT : monitored drift tubes
TGC 3 1091 chambers, 370 k channels
CSC : cathode strip chambers
32 chambers, 31 k channels
low p_ Trigger chambers :
] 7 _WNDpT 77 ] | .
= RPC : resistive plate chambers
PO - B :
| / e Gl TGC Fl 1136 chambers, 385 k channels
| / //f 0 high p TGC : thin gap chambers
% : - ! 1584 chambers, 322 k channels
0o 5 10 15m
Aprl pr ~ 2% for p; = 10-100 GeV
in standalone mode TOtaI : (N 12’000 m2, S 1. 1 M Channels
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UV ATLAS
project

The Muon Spectrometer (integration @ CERN)

Sag adjustment

LVI Cabling’
RPC pre-test
_—— T




The Muon Spectrometer (wheels)

Big wheels sectors integration at CERN

I llf'mltl"h ,. L;.ll_,.. ; i
T dim

wm Vi b e
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1
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]

All assembly tools designed
and constructed in Pakistan
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We are installing the
most difficult
chambers

~15 9% done

Pl 3

e — i —
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Experimental Area @CERN

l

LA {i\" Gceess bldg.+ THAD,

]
B
pEFE =5 SR

I - ir7coolme =

SCXT C O : [7*? _ /“ 4-:-2-_@”

e L -
e

T 5 UX15 = 35000 n¥
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July 2003
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September 2003

L :
/\5_‘»_—.‘1. A

I -
e \!‘! ﬁ" =

o=
-
g

'*""’"'- " S L
=R R g
= = I

-

L
-

- l."‘:._.._

18/11/2005 Marzio Nessi



March 2004
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June 2004
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Barrel EM Calorimeter lowering
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October 2004
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November 2004
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May 2005
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August 2005
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Barrel Calorimeter ready
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Cryogenic pipes
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Piping Work

¢FATLAS
pro|e¢|




Cabling Work
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November 2005
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Construction Strategy

v'ATLAS MOU : 1996
v/ Construction project (CORE + CtC) divided in 2 main components:
Detector systems (~60% of CORE) : in-kind deliverables

= Inner Detectors (Pixel, SCT, TRT)
> LAr Calorimetry
> Tile Hadron Calorimeter
- Muon trigger and precision chambers
> Trigger & DAQ
> Offline computing
Common projects (~40% of CORE) : Common fund or in-kind
contributions
> Magnets, Cryostats, Cryogenics, Shieldings, Beam pipes
2> Structures, Services, Infrastructure, CGivil eng. , .....

- Overall detector Installation
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projects execution
_A

Project Organization during construction

[Collaboration Board|

ATLAS
Plenary Meeting

Resources Review

Board

Spokesperson

\

Y
UOPVUIPL0-09
122l04d Jpp4240

Technical Resources
Co-ordinator Co-ordinator
Technical y
Management
Board Executive Board
{. . Physics Electronics
Inner Detector [ile Calorimetef  Magnet Systen Co-ordination Co-ordination
. . Computing Additional
LAr Calorimetef  [Muon Instrum. Trigger/DAQ Co-ordination Activities

ATLAS Collaboration




Project Organization during construction

v/ Matrix structure. A set of jobs with the concept of deliverables is assigned to each
participating institute = full technical and financial responsibility

v’ We have formed groups of interest (systems, working groups,..). Every (sub)system has
its own organization, similar to the overall ATLAS structure. Each system has a Project
Leader and an Institute Board. The later one monitors the system resources. System
resources are not managed centrally.

v’ About 40% of the ATLAS project consists of common activities (magnets, cryogenics,
infrastructure, installation, ..). This part of the project is managed centrally, via the
technical coordination. The resources are handled centrally through common funds (cash
or in-kind)

v’ The monitoring of the project is done by the Collaboration via a “collaboration board”.
All management or coordination positions are assigned by election. The monitoring of the
resources is competence of the RRB (Resource Review Board), 1 representative per
“funding agency”
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Installation Schedule

Sep '05 | Oct'05 | Nov '05 Dec '05 Jan '06 Feb '06 | Mar'06 | Apr'06 | May '06 Jun '06 Jul '06 Aug '06 Sep '06 | Oct'06 Nov '06 Dec'06 | Jan'07 | Feb'07 Mar '07 Apr '07 May '07 | Jun'07
36| 37|38 39] 40| 41| 42| 43] 44| 45| 46| 47) 48] 49[ 50[51[52) 1| 2] 3] 4] 5] 6] 7] 8] ofro[11]12[13] 14 15]16]17] 18] 19] 20| 21]22] 23] 24] 25| 26] 27| 28] 29| 30] 31|32]33]34|35] 36| 37| 38[ 39] 40| 41| 42| 43] 44| 45| 46| 47| 48] 49| 50[ 51| 52| 1 2‘3 ‘4 5‘5 ‘7 ‘x 9 l10]11]12]13)14]15]16]17]18]19]20|21 |22 23| 24| 25 2¢]
L1 I -
ﬂ Fl‘l” r‘na%m?t test‘
| |
Endcap Calo A SerriEEs JN
gromeny — . Endcap Toroid A | Big Wheel A . Small
1st fi . 2 u Tt
Side A HS arches LAr SEEX toimélezpp el A cooldown & testing (TGC1) (533 Wtites A QUDIROE HANGES), Wheel A «| EO b
1de preparation side A
Muon Barrel A < 1
D a T [ A va VT | VI
|y 1 N
L [
L i - i
. . BT testi .
Plaforms Barrel Toroid services . & Chains| =1
removal commissioning ©
o
i)
Barrel Cryo lines | Endcap cryo lines. Endcap Cal. A services connection, test & commissioning de A closed Y ]
o g <
on ] 5]
£ ID A i § =
roid ISR Barrel Calo services Barrel Calo testing and commissioning =% ) con11§ct10|1 o 5 ) . 2 E
Barrel é‘ ID Barrel connection and testing Pixel connection E -; Global
s ID services along ) o testing IDC connection and % and testing & £ | Commissioning
° g ID services through Muons 5 ; S|
Barrel 2 testing = = 2
% % — & 2 2 9
< . . . . . - 8
& K Cable chains Endcap Cal. C testing & commissioning @) 8
brackets BMS Muon services Endcap Cal. C services =)
il
A A L1t
i R
!
D 5 JT? | {va vt | VI
1. Muon Barrel C
EO
i = =] y
Side € o Endcap Calorimeter C : Endcap Toroid C Endcap Toroid C Small stbE K
imet i Big Wheel: D q
Catoaeizr B — ]| | BigWheelsC | 2 Big Wheels C (MDT+TGC2+TGC3) cooldown & testing { Wheel C
services, 1st fix LAr 1st fix (TGC1) @
tacl
36| 37|38 39] 40| 41| 42| 43] 44| 45| 46| 47 48] 49] 50[51[52] 1] 2] 3] 4] 5] 6] 7] 8] o]1o[11]12[13]14] 1516 17] 18] 19]20]21] 22| 23| 24| 25| 26] 27| 28| 29| 30] 31| 32| 33| 34]35] 36| 37| 38| 39] 40| 41| 42| 43] 44| 45| 46| 47] 48 49| 5051]52) 1] 2] 3| 4] 5] 6] 7] 8]0 10/ 11]12[13]14]15]16]17] 18] 19[20|21]22]23|24]25| 26
Sep '05 | Oct'05 | Nov '05 Dec '05 Jan '06 Feb '06 | Mar'06 | Apr'06 | May '06 Jun '06 Jul '06 Aug '06 Sep '06 | Oct'06 Nov '06 Dec'06 | Jan'07 | Feb'07 Mar '07 Apr'07 May '07 | Jun'07

Overall schedule often rebuilt (~once per year!), today we are at version 7.09

Overall installation schedule defines schedule of individual components assembly
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Detectors needs readout and controls

4 Trigger and DATA acquisition & slow controls
v" Online software
v’ Offline processing capability (GRID system)

v" Offline event reconstruction and analysis software
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Trigger and Data Acquisition

Trigger Calo DAQ
MuTrCh Other detectors
40 MHz
40 MHz 1
. — FE Pipelines
Lvil acc = 75 kH
75 kHz g Read-Out Drivers
- ° 120 6B/
Rol data = 1-2% Read-Out Links s
2S i
L2 Supervisor ead-Out Sub-systems
L2 N/work :
L2 Proc Unit T ~2+4 GB/s
~2 kHz L | Lvi2 acc = ~2 kHz A Dataflow Manager
| Event Building N/work
. ~ sec v L
T Event Filter 3 o Sub-Farm Input
Event Filter ¥ Event Builder
Processors Event Filter N/work
= ~0.2 kH
Sub-Farm Output
~ 200 Hz ~ 300 MB/s
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SDX1
CERN b
computer ﬁnﬁm 3
centre Event ratef §

Trigger and Data Acquisition (2005 slice)

storage

Event data
pulled:
partial events
@ < 100 kHz,
full events

@ ~ 3 kHz

18/11/2005

dual-CPU nodes

Event data requests
Delete commands
Gigabit Ethernet

Regions Of Interest

1
i }
'ﬁﬂ‘. ;
'E%

]
3

===

ATLAS
detector

5 Data of events accepted
U SA1 16 by first-level trigger
Read- -
Out VME Dedicated links
Links
Read-
Out
Drivers
(RODs) [+ First- >
\
X level
. . \ trigger W UX15
Timing Trigg

Event data pushed @ < 100 kHz,
1600 fragments of ~ 1 kByte each
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Computation for Physics Analysis

event filter
(selection &

% reconstruction)
reconstruction ¥ e  ——"

T data

-
K batch

data

physics
_ analysis
-- analysis
analysis objects
(extracted by physics topic)
even : : — M i
% Gerenm
~ — _ physics
analysis
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Computing model/

PC (2004) = ~1 kSpecint2k

120 GB/sec

Event Builder 4 GB/sec

300 MB/sec
~5 Pbl/year
No simulation

.o ~2MSI2KT1
w > ~2 Pblyear/T1

Tier 0
~ 300MB/s/T1 /expt

Italian Regional
Centre .
S

Tier 1

UK Regional
Centre (RAL)

US Regional
Centre

French Reglonal
Centre

s

o ~200 Tbhl/year/T2

Each Tier 2 has ~25 physicists working on

one or more channels
100 - 1000
MB/s Tier 2 do bulk of simulation

J  Desk
&
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ATLAS Tiers-1

Tier-1 Centre

ATLAS

TRIUMF, Canada

>

GridKA, Germany

CC, IN2P3, France

CNAF, Italy

SARA/NIKHEF, NL

Nordic Data Grid Facility

ASCC, Taipei

RAL, UK

BNL, US

PIC, Spain

Marzio Nessi

XX | XXX | X|X[X]|X
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ATLAS Data challenges (10% exercise)

v’ Main goal is a 10% exercise
Reconstruct "10%" of the number of events ATLAS will get in 2007
Using “10%" of the full resources that will be needed at that time

v' Tier-0
~300 kSI2k
“EF"” to CASTOR: 32 MB/s
Disk to tape: 44 MB/s (32 for raw and 12 for ESD+AQD)
Disk to WN: 34 MB/s
[0 to 71: 72 MB/s
3.8 TB to “tape” per day

v" Tier-1 (in average):
~1000 files per day
0.6 TB per day
At a rate of ~7.2 MB/s
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MB/s

ATLAS Data challenges

I ui01.atlas.cr.cnaf.infn.it M vobox01.pic.es
M vobox.grid.sinica.edu.tw

120

24h period on Wednesday, November 9t

90

60

Building up the Tier0 data flow

30

¥ Icg.vo01.usatlas.bnl.gov B mu10.matrix.sara.nl
M ui01.atlas.cr.cnaf.infn.it M vobox01.pic.es
M vobox.grid.sinica.edu.tw

D1112131415151?15192[]212223l.'ll 12345678 910 20
Time (h)
Now: '
BNL F
CNAF "
SARA
PIC °
ASGC
24/10 28M10 1/11 511 9/11
Marzio Nes: Date
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ATLAS Test beams

It has been fundamental to check the detector performance during construction !

ATLAS has invested in the last 10 years a lot of efforts to check and calibrate the
detectors components in particle beams and cosmics

o All detector components have been exposed to the SPS beams during the
prototyping phase, to access the performances

o All modules 0 and in some case part of the mass production has been exposed
to the SPS beams

o The calorimeters have calibrated a substantial part of their production modules
In particle beams (enerqgy scale calibration)

o 7wo combine test efforts, which emulate an ATLAS slice, have been performed
in 1996 and in 2004
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2004 Data samples and goals

6 Months long data taking period

Beam settings:
et/nt 1 -> 250 GeV
nt/ut/p up to 350 GeV
v ~20-100 GeV

Two periods with 25 ns bunched beam
Total ~ 90 millions events ~ 4.6 TB

Main test beam goals

Performance and stability test of all ATLAS sub-detectors with “final” FE electronics
Common readout of all sub-detectors with ATLAS DAQ(-1)
Test trigger chain with 25ns bunched beam
Test and development in the ATLAS framework of:
Online tools: monitoring, configuration DB, event display
Calibration and alignment algorithms
Offline software: reconstruction, simulation, data condition
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The 2004 H8 ATLAS barrel slice
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The H8 2004 muon setup
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