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EvtGen use on ATLAS
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Heavy Flavor and ATLAS physics
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Most important applications for heavy flavor modeling:

1.  Specific B decay modes for ATLAS B-physics group

‣ Similar use pattern to LHCb

‣ Specific decay modes

‣ Largely dependent upon di-lepton triggers

2.  b-tagging in jets

‣ Used by Top, Higgs, BSM searches

‣ Multi-variate tagger with many input variables

- Impact parameters, vertex mass, decay length, ratio of track energies, etc.

‣ Monte Carlo determined efficiency and fake rate calibrated using data control samples

3. c-tagging

‣ Soft muon in jets

‣ D(*)  and D+ reconstruction (no jet required)



What ATLAS needs from EvtGen

• Good modeling of semi-leptonic decays for both charm and bottom

• Tagger scale factors measured using semi-leptonic rate and pTrel 
distributions

• Good description of topological decay modes

• Inputs to the neural net taggers

• Program relies heavily on default EvtGen decay table

• Have compared bottom and charm decays using this table to PDG 
2012
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Changes to ATLAS .dec file
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B-hadron semi-leptonic branching ratios in EvtGen 2.0



B semi-leptonic fraction in PDG
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Should EvtGen be tuned to !1 or  !3?
For ATLAS, propose tune with smaller uncertainty !1.

Update to inclusive.dec
1.Use PDG value for B→D* e !
2.Rescale remaining semi-leptonic BR to match PDG 
inclusive value ("1).
3.Rescale 4-body quark PYTHIA decays so that total B 
branching ratios sum to 1.

Particle Data Guide

B0

B+



Changes to .dec file for B+, B0
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EvtGen 2.0 inclusive.dec ATLAS 2014Inclusive.dec

+

1.  Yellow: Change to PDG value
2.  Blue: Rescale so that SL modes sum to match inclusive PDG value ("1 )
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B-hadron semi-leptonic branching ratio after update
Results of update to .dec file
Better agreement with PDG inclusive measurement



Λb and Bs

• #b

• Unclear what to do because 
inclusive measurements are 
smaller than the sum of 
exclusive measurements

• Will consult with PDG 
experts, but leave default for 
now

• Bs

• Agreement with PDG within 
one $, so leave unmodified 10

Particle Data Guide



C-hadron semi-leptonic branching ratios with EvtGen 2.0
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2006 inclusive.dec showed better agreement with PDG (since little change in experimental values)



C semi-leptonic fraction in PDG
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D+ :double counting error with indentation.

Not straightforward to update since no PYTHIA decays 
to take up extra as with the B mesons.

Solution: Revert all C mesons to 2006 EvtGen decay table 
from BaBar 

Particle Data Guide

D+

D0



Changes to .dec file for D+, D0, Ds
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EvtGen 2.0 inclusive.dec ATLAS 2014Inclusive.dec

Revert all decay modes to 2006 values
Yellow mode includes blue (though don’t 
sum because from different experiments) 

Sum: .20944 Sum: .1699

-



C-hadron semi-leptonic branching ratio after update

14

Better agreement with PDG



Topological D0 decays
•D0 only particle with topological fractions in PDG
•Agreement with PDG value not good 
•Note that update doesn’t change these fractions
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Conclusions

• Propose small changes to B mesons

• Change B->D+e+! modes to PDG values

• Scale rest of semi-leptonic modes to match best inclusive semi-leptonic 
measurement

• Put extra in Pythia 4-body decays

• Revert C mesons to 2006 BaBar decay table to correct for double counting

• Topological modes examined for D0

• Do other topological fractions exist? B’s?
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