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Averaging of Heavy Flavor Measurements 

➢ Want to have best estimates of physics parameters
 as input for measurements or theoretical calculations→ as input for measurements or theoretical calculations

➔ Combine measurements
➢ Task of HFLAV, working groups with representatives from 

LHCb, Belle (II), BaBar, ...
● B lifetimes and oscillation parameters
● Semi-leptonic B decays
● Rare B decays
● Unitarity triangle angles
● B decays to charm final states
● Charm Physics
● Tau Physics
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Heavy Flavor Averaging Group (HFLAV)

➢ Web page: https://hflav.web.cern.ch/
➢ Preprints and publications, 

e.g.  arXiv:1909.12524, 
Eur. Phys. J. C77 (2017) 895 (826 citations on inspire)

➢ Some HFLAV averages taken by PDG

● Averaging 
methodology
described in 
chapter 3 
(COMBOS)
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B to charm

➢ Decays of b-hadrons into open or hidden charm hadrons
➢ ~600 parameters (mainly branching fractions),

~900 measurements,
~300 publications

➔ Automated procedures required
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b2charm framework

➢ Data in xml format and averaging code in python
stored in git repository

➢ χ2 minimization with iminuit
➢ Output: html pages and latex code with plots and numbers

● Parameters identified by name, xml contains latex code

● Publications with measurements / limits
● Grouping in tables/plots defined in xml files
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Example

Script to
get metadata
from arxiv or

inspire
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Results

➢ See https://hflav-eos.web.cern.ch/hflav-eos/b2charm/live/

https://hflav-eos.web.cern.ch/hflav-eos/b2charm/live/
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Statistical Issues

➢ Treatment of limits 
 most stringent or ignored→ as input for measurements or theoretical calculations

➢ Inconsistent measurements 
 no scaling, quote CL→ as input for measurements or theoretical calculations

➢ Correlated systematic uncertainties among measurements
of the same parameter 

 common nuisance parameter→ as input for measurements or theoretical calculations
➢ Asymmetric uncertainties 

 asymmetric Gaussian function with variable width → as input for measurements or theoretical calculations
linear in variance, fixed above +/-sigma
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Further Statistical Issues

➢ Ideally would like to know/use likelihood
➢ Dependence on input parameters,

update on change of input parameters
➢ Correlations among different parameters
➢ Missing information about inputs 

or systematic uncertainties
➢ Constraint on sum of BRs
➢ Averaging of decay amplitudes and phases

(of multi-body decays)
➢ Technical issues: reference to PDG averages,

use HEPData?, xml  json, better layout→ as input for measurements or theoretical calculations
➢ Open source?
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