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What’s ATTPCROOT

 Modular data analysis framework for Active Target Time Projection
Chambers and Solenoidal spectrometers.

* Based on FairRoot package (developed at FAIR).

* Contains a collection of scientific libraries used in nuclear physics:
ROOT, Geant4, physics generators, management libraries.

* Written in C++ following the latest standards.
e “User-friendly”: analysis steered by ROOT macros.
e Support from our small community.



The basics

« ASCII

* GRAW

« ROOT

* An object on memory (TClonesArray™)

\ « ROOT
* An object on memory (TClonesArray™)
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Simulation tasks

* User defines a geometry that it is stored in a ROOT
file: TGeo geometry and list of materials. It can (and it
should be) as complex as needed.

* Passive elements can be added: magnets, pipes...
* User chooses magnetic field map.

* User chooses simulation engine and parameters
(both, Mc and detector). Interface with Geant4 done
through VMC.

* User defines a list of physics generators.

* Complete simulation is done in two steps: MC and
digitalization. For TPC-like detectors, the user has to
provide the geometry and response of the pad plane.




Monte Carlo Macro

roid Bel®Hed sim{Int_t nEvents = : T5tring mcEngine = “TGeant4™)

TString

tpcpar.root™;

FairRunSim* run = new FairRunSim();

run tName(mcEngine);

rurmn tOutputFile{outFile);

FairRuntimeDb* rtdb = run-»




Monte Carlo Macro

ATTPC™, kTRU



v —
mars =

FairPrimaryGenerator* primGen new FairPrimaryGenerator();

Int_t

Int_t a

Int_t q

Int_t m

Double_t px a.
Double_t py a.
Double_t pz B.E
Double t

Double_t

Double t NomEnergy

ATTPCIonGenerator* ionGen = new ATTPCIonGenerator({"Ion",z,a,q,m,px,py,pz,BExcEner,Bmass,NomEnergy);

ionGen->Set5SpotRadius(@,-186,8);




Ip.push_back(4);
Ap.push_back(18);
Qp.push_back(@);
Pup.push_back(@.8);
Pyp.push_back(@.a);
Pzp.push_back(@.@);
Mass.push_back(1@.813533818);

ExE.push_back(@.8);

.push_back(2};

.push_back(4};

.push_back(8);
Pxp.push_back(@.a);

Pyp.push_back(®.8

¥

)

)
Pzp.push_back(@.a);

@B2608325415);

EXE.push_back(®.@);//In Me

Mass.push_back(4.

Double_t ThetaMinCMSs =
Double t ThetaMaxCMS =

ATTPC2Body* TwoBody = new ATTPC2Body(“TwoBody",&7Zp,&Ap,&Qp,mult ,&Pxp,&Pyp,&Pzp,&Mass ,&ExE ResEner,ThetaMinCMS, ThetaMaxCMs) ;

primaen-»AddGenerator (TwoBody ) ;

run->SetGenerator{primaen);
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ATClusterizeTask* clusterizer = new ATClusterizeTask();

clusterizer -» SetPersistence(kFALSE);

ATPulseTask* pulse = new ATPulseTask();
pulse -» SetPersistence(kTRUE);
pulse -» SetSaveMCInfol);

ATPSATask *psaTask = new ATPSATask():
psalTask -» SetPersistence(kTRUE);
psaTask -» SetThreshold(1@);

psalask -> SetP5AMode(l};
psaTask -» SetPSAMode(l);
psaTask -»> SetPeakFind
psaTask -» SetMaxFinder();
psalTask -» SetBaseCorrection(kFALSE);

psaTask -» SetTimeCorrection(kFALSE);

ATPRATask *praTask = new ATPRATask():
praTask->SetPersistence(kTRUE);

fRuUn -» AddTask(clusterizer);
fRun - AddTask(pulse);
FRLN hddTask(psaTask);
cipraTask);

fRuUn - Init();
fRuUn->Runi@, 28);
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 TPC’s maps are managed by a virtual Map class. The
pad plane uses TH2Poly histogram to draw and
simulate.

* Energy loss -> Electrons -> Avalanche. Drift electrons
are propagated one by one taking into account the
operational parameters of the detector.

ATTPC_Proto

ATTPC_Pra

File Edit View Options Tools

e Supported detectors for digitalization: pATTPC, ATTPC
SOLARIS Si array+Apollo, GADGET, SpecMAT.

* Signal generation adapted to GET electronics +
Micromegas. Soon resistive micromegas.

GADGETII_Plane

GADGETII_Plane

Entries 10
Meanx  6.333
Meany -6.333
Std Devx 2.211
Std Devy 2.211




Next meeting: Analysis and reconstruction...
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