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SPD experiment
The main purpose of the SPD experiment is to extract 
information about gluon transverse momentum 
dependent parton distribution functions (EMD Pds) in 
polarized pp (√s = 27 GeV) and dd (√s = 13.5 GeV) 
collisions. The expected luminosity is 1032 cm-2 s-1.
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Software in HEP
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SPD data processing pipeline

Pythia8 - primary particles generator

HepMC3 - generated event format

GeoModel - geometry description

Geant4 - simulation of particles 
traversing through detector

Typical HEP software stack



Gaudi architecture 
Concept: Data objects manipulated by Algorithms that are launched on per-event basis. 
Algorithms, Services and Tools are dynamically configurable via python script.
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+initialize()
+execute()
+finalize()



Pythia8 
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Concept: PythiaHelperSvc creates Pythia8 generator instances, equips them with random number 
generators and applies all requested user hooks. Generation is performed in PythiaAlg.

pp, √s = 27 GeV



Magnetic field
Concept: Field map is stored in DB, one gets field value via MagneticFieldSvc.
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Field DB



GeoModel
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Concept: GeoModelSvc has access to geometry DB via GMDBManager. ReadGeoModel for 
geometry tree building. DetGeoTools keep link to GeoModelSvc and serve to provide information 
on detector subsystems.



Geant4
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G4VUserDetectorConstruction -> geometry + field + SDs

G4VUserPhysicsList -> physics

G4VUserActionInitioalization -> user hooks



G4PhysListSvc
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Concept: G4PhysListSvc is used to construct G4VUserPhysicsList. G4ConcretePhysListTool 
constructs PhysList itself and then hooks constructed by G4ConcretePhysOptionTools are 
applied. Two types of options: Register and Replace.



G4DetectorConstructionSvc
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Concept: G4DetectorConstructionSvc wraps itself into adapter class SampoDetectorConstruction. 
Main work of detector and field creation is delegated to contained tools.



G4GeoModelTool
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Concept: GeoModelTool has a link to GeoModelSvc and knows how to convert GeoModel 
volumes to Geant4 volumes.



G4ActionInitializationSvc

12

Concept: G4ActionInitializationSvc wraps itself into adapter class SampoActionInitialization. Main 
work of user hooks creation is delegated to contained tools.



Beam-Beam Counter (BBC) Example
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Primary goal - measurement of azimuthal asymmetries in 
inclusive charged particles production to determine the 
polarization of pp beams.

During Ion program - centrality measurements.



Python JobOptions: BBC simulation
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Python JobOptions: BBC simulation
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collisions: Xe (3 GeV/N) with W target
generator: URQMD



Python JobOptions: BBC simulation
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Python JobOptions: BBC simulation
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Conclusion

● Flexible design

● Pythia8 as event generator

● HepMC3 as event format

● GeoModel for detector geometry description

● Tools for magnetic field description 

● Geant4 for detector simulation 
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