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MC matching

• Usage :
• Optimization of selection 

=> Labeling the training data for MVA

• Calculation of signal efficiencies

• Investigation of background source 

=> TopoAna is more popular for this purpose in these days

• Method :
• Relate mdst dataObjects (Tracks, ECLClusters, KLMClusters) with MCParticles (with weights)

• Relate reconstructed particles with MC particles
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Matching failure case (variable == NaN)

• CloneTracks : 
• isCloneTrack / isOrHasCloneTrack

• Fake Tracks

• Wrong charge
• isWrongCharge

• Overlapping clusters
• nMCMatches

• Cluster split-offs

• Beam background
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Decay String Grammar in basf2
• Particles and decays

• Particles => ex : K+, pi+, K_S0, etc … 

• each particles has corresponding pdg code such as B+ : 521, B- : -521

• Decays are represented as arrow : D0  ->  K- pi+ 

or for complex decay trees, D*0 -> [D0 -> K- pi+] pi+

• Marker and keywords
• @ : consider as signal regardless to the daughters and its mc information

@Xsd : 0 -> K_S0,  @Xsd:1 -> K+ pi- => Xsd:0 and Xsd:1 are both considered as signal

• ‘…’ : missing massive final state particles are ignored for mc matching

• ‘?nu’ : missing neutrinos are ignored for mc matching

Ex ) D0 -> K- pi+ … nu? : D0 considered as signal only considering K- pi+ not additional massive particles 
and nu 

• Arrow
• -> : treat as signal considering only final state particles but not radiated photons

• =direct=> : treat as signal considering about intermediate state but not radiated photons

• =norad=> : treat as signal considering about radiated photons but not intermediate state

• = exact=> : direct + norad case 
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MC matching variables (mcErrors)

• mcErrors : 
bit-wise error flags indicate what is wrong in MC matching
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MC matching variables (isSignal)

• Possible value : NaN(failure), 0(fake), 1(signal) 

• Aliases for mcErrors variable
• isSignal : mcErrors == 0

• isSignalAcceptMissingNeutrino : mcErrors == 0 or mcErrors == 8

• isSignalAcceptMissingGamma : mcErrors == 0 or mcErrors == 16

• isSignalAcceptBremsPhotons : mcErrors == 0 or mcErrors == 2048
etc …

• user define method : create_isSignal_alias(aliasname,flags)
• For example  

create_isSignal_alias(“isSignalAcceptMissingNeutrinoAndGamma”,[8,16])
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Reference

• Bremsstrahlung and MC matching (belle2.org)

• 7.1.2. DecayString — basf2 light-2303-iriomote documentation (belle2.org)
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https://indico.belle2.org/event/8674/contributions/56245/attachments/20716/30654/PhysicsMeeting_BremsstrahlungMCMatching_20230130.pdf
https://software.belle2.org/light-2303-iriomote/sphinx/analysis/doc/DecayString.html?highlight=decay%20string
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