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Exotic nuclei physics
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Experimental equipment

* Our RIB's: typical beam
energies < 100 MeV/A

* Few detector types to
disposal

» |[nvestigated processes
take place inside target




Data processing
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Motivation

* A lot of experiments are performed

* All experiments based on the same pattern

» Simulations used for planning of experiment
and for comparison with theory as well

 Generalization of tasks saves time




Existing tools

* Tools for analysis already available (ROOT,
Geant4, etc.) but are too general.

» Existing tools should be adopted for needs of
our field.

 \WWe don't need many HEP features

 Too much programming for simple tasks




General scheme

Same
format




Experimental branch

Calibrated
Raw data Data AHBIate
o (channels) i conversion data
(MeV, ns, ...)
A

Calculation of
> calibration
parameters

Detectors
calibration
measurement

e (Calibrated data stored container class objects
e Qutput generated with standardized structure and
format.




Simulations

« All steps can be routinized!

 Theoretical input is unique for
each experiment

« Data on early steps also important

* Output data is stored in ROOT
Trees of container classes
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Simulations

. = . DWBA calculations
e Containers and Calculators 3
- Arbitrary distributions, various U
inputs and outputs for reactions T
* Tracking and energy losses In MC output

detectors:

T Geo + various E-losses
*Geant4 - externally

» Configuration of simulations in
small data exchange files.




Analysis

e Too complex for just “click and
walit” approach.

* Routines helpful at:

- Beam diagnostics
- Geometry optimization

- Reconstruction of hits'
coordinates

- Auxiliary methods for
reconstruction of events

e Currently under development




Graphic User Interface

[ Edit particle x =1 Simulation GUI - O x
T L e * File Reaction Materials Detectors Info View Preferences
Name: [I?Ntf_\ l Z number: | A number: | . . .
Particles | Reactions | Materials Detectog
Mass [MeV] , | Kinetic energy [MeV]: | Observable? -
18Ne
Excitation states: EH
Width Mean Shape Strength Add new state 150
1 0.089 1288 gauss (2|1 Remove selocted .
2 0.112 1.850 lorentzian 2|1
Add Edit Remove
Generate kinematics... Generate tracking...
Cancel oK
[ CsliDetector x
Name Value Units Type Description
1 |BackDeadLayer 0 um double t description
2 rontDeadLay 14.5 um double t description
3 | Thickness 50000 um double default description
4 | Width 200 mim double default description
5 leight 200 T double default description
6 |[MName E_detector no units string default description
7 | Material for main... 2 [ no units materia With what material main part of detector will be build
8 X 0 mim double default description
9 ¥ 0 mim double default description
10 7 150 mim double default description
Cancel k: oK




Features

* Predefined detector geometries
« Kinematic calculator

e User friendliness

« Portabillity

e Saving experimental
configuration (compatibility)
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Plans for the future

 More development and validation

* Testing on multiple platforms

 Add new, specialized detector types
 Diversification of calculation methods

* Handling of ion-optics




VSimulation

#fEventshNumber: Int_t
#foutFiles: vector<TFile *=
#foutTrees: vector<TTree*=
#TInFiles: vector<TFile*=
#fInTrees: vector<ITree*=

+Generatefvents{Option_t *): int

A

KinSimulation

Geometry? #fCalculators: vector<VKinCalculator#>
TNamed
+GetMName () char * - - -
+SetName (char *) TrackingSimulation

#fDetectors: vector<VDetector*=
#fGeometry 777: Geometry*
+777

+777 ()

Vv

VConfigurable

Analizator?

+CreateConfigstring(): TString
+ReadConfigString(TString)
+ReadFrom{istream &)
+WriteInto( ostream &)

ll\

VKinCalculator Excitation VDistribution
#fInput: vector<VParticle*= #fEnergy: VDistribution * "
#foutput: vector<\VParticle*s #fProbability: Double_t :ﬁl:ﬁ;ct\falue(). Double_t
#fDistributions: vector=vDistribution*= #fShape: TString
+CalculateMomenta(): void +GetEnergy (): Double_t A
;ﬂffﬁu: it UniformDistribution
A #fMinvalue: Double t
#fMaxvalue: Double t
GaussDistribution
VParticle #fMean: Double_t
BeamGenerator #fObservable: Bool t #fSigma: Double t
#fMomentum: TLorentzVector
#fPosition: TVector3
+BoostTransform() VFileDistribution
#fF1leMame: TString
BinaryReaction #fF1lestatus: status (INT)
#fFile: fstream
#openFile(): 1nt
#CloseFile(): void

TwoBodiesDeca Nuclid
#a: Int_t

#Z: Int_t
#fExcitations: vector<Excltation*>

+GetMass(): Double_t
ThreeBodiesDecay? PlainFileDistrHbution HistoFileDistribution




Summary

 Many tasks can be isolated and routinized

* Development of special tools started in an
iInternational cooperation

» Advantageous approach for analysis is used
e Early version was released

Thank you for your attention!
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