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Digi time distribution : Event based vs Time based simulation

Event rate 105 Hz
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STS (-5,15)ns

Event start time = 1000ns

TRD (40,90)ns

TOF (30,40)ns



Digi time distribution

Total events = 10

Event rate 105 Hz
These are 2 
events that 
could NOT be 
reconstructed
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x axis bin = 10 ns
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Event building QA

Correct digis (Purity) =     Digis whose MC link matched MC event 

   digis assigned to this reconstructed event

Found digis (Efficiency) = digis whose MC link matched MC event

                                         total number of digis from this MC event
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/lustre/cbm/users/friese/vt25/digi/data/evt_bea
m_noise.digi.root



Event builder performance at higher event rates
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107

106
105

New result 
(after bugfix 2025)

Old result 107

106

CBM collaboration meeting Poland, talk by S. Roy (2022)



7

Find trigger & EB parameters for min-bias event in vertical test.



Result
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Simulation details :-
Inputfile : /u/sroy/vfriese/digidata/urqmd.AuAu.p12.mbias.00001.digi.root
No. of event simulated : 5000
System : AuAu bias at 12 AGeV
Event rate = 5e4, beam rate = 5e6
Timeslice size 1.2e8



Example : Digi time distribution for Urqmd + beam 
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x axis bin = 10 ns
50 events
Event rate 5e6
Beam rate 5e6
TS = 120ms Cut 

here
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Parameters of “Real” event builder
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      evBuildRaw->AddSeedTimeFillerToList(kRawEventBuilderDetTof);
      evBuildRaw->SetSlidingWindowSeedFinder(20, 10, 50);//int32_t minDigis, double dWindDur, double dDeadT, double dOffset                  
      evBuildRaw->SetTsParameters(0.0, 1.2e8, 0.0);
      evBuildRaw->SetEventOverlapMode(EOverlapModeRaw::AllowOverlap);

      evBuildRaw->SetTriggerMinNumber(ECbmModuleId::kSts, 30);                                                          
      evBuildRaw->SetTriggerWindow(ECbmModuleId::kSts, -45, 15);//for tof as ref                                               

      evBuildRaw->SetTriggerMinNumber(ECbmModuleId::kTof, 20);
      //evBuildRaw->SetTriggerWindow(ECbmModuleId::kTof, -5, 30);   //for tof as ref 
      evBuildRaw->SetTriggerMinNumber(ECbmModuleId::kRich, 1);
      evBuildRaw->SetTriggerWindow(ECbmModuleId::kRich, -20, 20);//for tof as ref                                                        

      evBuildRaw->SetTriggerMinNumber(ECbmModuleId::kTrd, 1);
      evBuildRaw->SetTriggerWindow(ECbmModuleId::kTrd, -30, 30);//for tof as ref                                                               

      evBuildRaw->SetTriggerMinNumber(ECbmModuleId::kFsd, 1);
      evBuildRaw->SetTriggerWindow(ECbmModuleId::kFsd, 0, 50);//for tof  as ref  

Result obtained using these params



Results : how the event looks after event building?

● Check the digi time distribution of each subsystem within an event
● Seed finder QA
● Event builder QA
● Check how many events were reconstructed
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For this, I need to simulate urqmd+beam with MC info with known no. of signal and 
beam events.



Urqmd+beam simulation
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void run_digi(TString inputEvents =  
 "urqmd.AuAu.p12.mbias.00001", Int_t nEvents = 10,
 TString output = "", Double_t eventRate = 5.e6,   
 Double_t tsLength = 1.2e8,
 TString inputSignal = "", TString inputBeam =   
 "beam.Au.p12", Double_t beamRate = 5.e6)

Only 2 signal events
Rest beam events

Digitisation setup : 

For more information and updates follow :
https://redmine.cbm.gsi.de/issues/3594#change-19933

Comment from Volker :
The sampling of events from the respective inputs is 
random, so you cannot control the exact number of 
signals events, only on average.



Backup
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Digi time distribution w.r.t. the seed time 
(trigger time) of event after event building. 
Event rate = 105 Hz (works fine)
Purity = 99%
Efficiency = 94%

STS
TRD

TOF

FSDRICH
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Event builder QA (event rate 1e5)
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Seed finder QA (event rate 105)
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Higher event rates

Event rate 106 Hz
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Event building 1e6
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Seed finder QA at 1e6
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Event builder QA
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Higher event rates 107 Digi time distribution
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Event 1 | EventTime = 1809.97 ns
Event 2 | EventTime = 2020.75 ns
Event 3 | EventTime = 2069.66 ns
Event 4 | EventTime = 2095.22 ns
Event 5 | EventTime = 2160.3 ns
Event 6 | EventTime = 2207.36 ns
Event 7 | EventTime = 2363.24 ns
Event 8 | EventTime = 2532.34 ns
Event 9 | EventTime = 2544.83 ns
Event 10 | EventTime = 2627.34 ns

x axis bin = 1 ns



Event building at 1e7
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Seed finder QA at 1e7
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Event builder QA at 1e7
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Minimum digis = 30, that is equal 
to one track though all STS 
stations
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