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% ATLAS The ATLAS Detector
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ATLAS calorimeters
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Close- up : 3 different o
structures ! i

FCAL gap thickness 0.25 - 0.4 mm

twice between absorbers



ATLAS : la mission
R

s Physique nggs ? , Supersymetrie ?,

ohysique de précision ( B T M, )
ohénomenes exotiques : extra—dimensions ? ,
neutrinos lourds ....

= Données Plus de 150 M canaux , 100—-200 Hz
de déclenchement , 2 MO de données brutes
parevt => 2,5a5 PO par an

s Flexibilité et Performance




Chalne complete
d'analyse FORTRAN

. . . . Développée jusqu'en 1999
pour le TDR de physique

DICE ATRECON
] ] . Reconstruction

Simulation complete des signaux et

basée sur Géant 3 identification

ZEBRA 3 7ERRA

Donneées de
u u o )
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Organization of ATLAS
software

Since June 1999

Offline Coordinator Reocondruction Smulation DataBae | Tet beam
Chair N.McCQuaain D. Rousseau K.Ameko D.Mdm
RD.
Schaffer
D D. Babais D. Rousseau F. Lugring J Pae
LA J. Collot S Raagopean M. Leltchouk R3oe Ph. Ghez
Tie A. Sdlodkov F. Meritt A. Sockov T. Lecompte
Muon G. Podad J.F. Laporte A.Rmdd S Gddfab
Level 2 S Tepprogge
TriggerDAQ | S Gaorge T HansKozanecki A.Amain
Event Fiter | V.Verces M. Boaren F. Touchard

LAr Performance studies :

e/y: J. Beck—Hansen

jet/Et miss : J. Pinfold




Architecture team
composition

m Katsuya Amako ( KEK)
= Paulo Calafiura ( LBNL )
m Gilbert Poulard (CERN )
m David Quarrie( LBNL )
m David Rousseau ( Orsay )
m RD Schaffer (Orsay)

m Graig Tull (LBNL)




Directives

Utilisation d’'un langage objet : C++ , ouverture sur Java
m Meéethodologie objet : USDP

m  Séparation des éats transitoires et persistants des objects

m  Séparation des donnees et des algorithmes
m Tirer partie del’ acquis de lachaine FORTRAN

= intégration de modules FORTAN dans|’immédiat (
F77,F90-95) s seule solution

m rée—eriture d’ agorithmes semblables en C++




Séparation des éetats transitoires

Data access in Athena

Simulation, Physicists’ views
Reconstruction, of data Datasto re
Analysis Athenn representations

transient store
o ronecs
_DObject3d« —PObject3

Lecison and Information Sckences Diwvison A




Séparation donnees - algorithmes

Traitement du signal : V=H1I
I l H vV__,
Datal Data2

=  Algorithme  =———>




Gaudi - Architecture
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LLAr data classes

LArHit LArRawCell
-LArHit -LArRawiell
+LArHit +LArRawCell
+celliD: LarCelliD +celllD: LarCelllD
+energy double +energy.double
+fime: double
+qualitydouble 0.1

LArinTimeHit LAMOutTimeHit
-LArInTimeHit -LAroutT imeHit
+LArNTimeHIt +LArQutTimeHt
+celllD: LarCelllD +celllD: LarCelllD
+energy:double +energy:double
+time:double +time:double

-LArFER_Data
+LArFER_Data

+feb_ID:LArFEB_ID
+bc_number:int
+hsamples:int
+otrl_bits: short

LArDigit
-LArDigit
+ LArDigit
+celliD; LarCelllD
+gain:int
+nsamples:int
LArCellData 0. 1| +samples: const vector<int= &
-LArCellData A
+LArCellDara
+celllD: LarCelllD
+digit: LArDigit *
+rawcell LArRawCell *

LAIFEE Data LATFEE Digit
~LArFEB_Digit
+LArFEE_Digit

0.1 +eelliD:LarCelliD
+gain:int

+ctrl1_capa_numb ers: const vector< shorts &
+crl2_capa_numbers: const vector< short= &

+hsamples:int
+samples:const vector <int> &
+feb_data; LArFEE_Data *




GAUDI/ATHENA algorithms and
LAr data classes

Simulation

Hits

Hus

DetRespSimulation

-

EawChanrels , Chay

vl Tamels | Dhgts

CellBuilder

Cells

Eventhlter/Builder

RoChannels . Dim

Electronics Calib

Cagnis

ClusterReconstructio

Test bemn Zeben Toapes

TDS = Transient Data Store



egamma Data Class

IKinematic | (Proposed by Clarke et. al.)

A

Possible later on— (Implements the
IKinematic
egamma mterfacg + pointers to
sub—objects) Not

v v ' v W

Cluster | |ShowerShape | [TrackMatch ‘Conversion

Pointer to S:ape’ E/p, Apos, Position,

erln " Lea’lkage, quality,... Momentum,

gC‘tJSterO J ) + pointer to
+pointerto  TrackObject  pointer to
ShowerOp list<Tracks
ect S



ATHENA/ATRECON
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ATRECON/ATHENA
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Simulation

s Geant 4
m tesisen cours

= produit pour I’avenir
= Geant 3( DICE, ATLSIM )

= Seul programme capable de simuler
le détecteur compl et

= Seramantenu sur 2 a3 ans




G4 ATLAS simulation

G4 COdeL AGDD Detector DigitMaker

' RawChannels
Generic
FADS/ Model
Goofy Athena TDS
. Hits Digits /
Hits objy / \ RawChannels

CONVETIEr | pawChannelBuilder




AGDD/G4Builder

fundamental
geometric
parameters

PS Param.xml

/ N\

G4 application AGDD builder

G4 application

Test on the barrel presampler
Casablanca / Grenoble

generates AGDD
full & detailed
geometry file

+— Gdbuilder <+—

PS Full.xml




AGDD presampler
Gallery

view of a Module produced by gra XML

view of a full sector

G4 picture of
PS detail




Muons in EMB
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Electron energy
resolution in HEC
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G4 EM resolution looks a bit too good



Programme

m Datachalenge0( DCO) : Dec 2001
= infrastructure DB
= chaine de reconstruction complete
= smulation DICE
m DC1:mi 2002
= production: 10’ Z+jets,~10TO
s Partiellement fait avec G4
m DC2: 20037
= Geant4 complet
s 50% delacomplexite (DB, PC's, Grid ...)



G4 activities

m Activitieshave started in all sectors: very positive
Improvement slope

m lotsof theinitial technical difficulties have been
over come

m testsof physics( G4/G3, TB/G4) have started
m Useof AGDD/G4Builder isbeing evaluated

m toread the geometry parameters
= toautomatically generatethe G4 geometry code
m Preliminary resultsalready there

s presented at CHEP2000 and at CALOR2000 ( 4
talks)



Conclusion

Transition FORTRAN/procédurale —> C++/Objet tjsen cours

B Nouveau programme dereconsruction pratiquement au méme
niveau quel’équivalent FORTAN (ATRECON)

B Geant3—> Geant4: ceseralong.... (2ansencore..)

B DataBase: desproblemesénormesarésoudre(25a50 PO
sur 160 instituts, 40 pays....)

B Nousavonsbesoin deplusen plusd’ingénieurs et de
techniciens en informatique

B Egalement pas assez de physiciens

B travail d'équipes



