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HFLAV
What word comes to mind?
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https://app.wooclap.com/GPBUBC 

https://app.wooclap.com/GPBUBC
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https://hflav.web.cern.ch/ 

https://hflav.web.cern.ch/index.php/
https://hflav.web.cern.ch/
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arXiv:2411.18639 

To appear soon in PRD.

https://arxiv.org/abs/2411.18639
https://doi.org/10.1103/x87q-tld5


The people
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A strong collective effort from different experiments

https://hflav.web.cern.ch/about


The physics
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https://hflav.web.cern.ch/content/lifetimes-and-oscillation-parameters
https://hflav.web.cern.ch/content/semileptonic-b-decays
https://hflav.web.cern.ch/content/rare-b-decays
https://hflav.web.cern.ch/content/unitary-triangle-angles
https://hflav.web.cern.ch/index.php/content/b-hadron-decays-open-or-hidden-charm-hadrons
https://hflav.web.cern.ch/index.php/content/charm-cpv-and-oscillations
https://hflav.web.cern.ch/index.php/content/charm-decays
https://hflav.web.cern.ch/content/tau
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Getting more and more crowded!

Now contours with 68% CL
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HFLAV SM Prediction

L-QCD FLAG24 (Nf=2+1 for R(D*))

 0.004±R(D) = 0.296 
 0.005±R(D*) = 0.254 

 0.0054±R(D) = 0.2938 
 0.0051±R(D*) = 0.2582 

68% CL contours

total 0.024±R(D) = 0.358 
total 0.011±R(D*) = 0.281 
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UT angles
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2022 2025

LHCb drives φ3/γ and φ1/β. 
Belle II improves φ2/α.

ϕ1 = 22.2 ± 0.7

ϕ2 = 85.2+4.8
−4.3

ϕ3 = 65.9+3.3
−3.5

ϕ1 = 22.63+0.45
−0.44

ϕ2 = 84.1+3.7
−3.0

ϕ3 = 66.4+2.7
−2.8
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UT sides
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Inclusive-exclusive gap hard to close.  
|Vcb| puzzle main issue for high-precision SM predictions.

2021 2023



CPV in Bs0 oscillations
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2021 2024

Significant contribution from GPDs



CPV in D0 oscillations
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2023 2025

Led by single and double tagged measurements at LHCb. 
No evidence of indirect CPV.



Rare decays
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Always report BR estimates for combinations!

https://hflav-eos.web.cern.ch/hflav-eos/rare/May2025/html/radll/Bu/BR_B+_K+_nu_nubar.html


LFV in tau decays

13Many updates from Belle II expected!



Precision normalisation 
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BR(Υ(4S)→BB) needed to get all B decay rates. Careful treatment of 
common isospin assumptions and current knowledge of non-BB decays

Impact all B branching fractions, |Vcb|, φ2/α, … 

See Roman’s  
talk at 18/08 PGM

https://indico.belle2.org/event/16064/contributions/98308/attachments/36144/53637/mizuk_prod_frac_180825.pdf
https://indico.belle2.org/event/16064/contributions/98308/attachments/36144/53637/mizuk_prod_frac_180825.pdf


High-precision normalisation 
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1% shift comparable to current precision. Impact many B rates,, 
exclusive SL decays (and the gap), |Vcb|, fs/fd, … 

BR(D0→h+h’−) reaching 1% precision 
require careful treatment of subtle 
effects such as final-state radiation.  
 
Measurements spanning from ’90  
till nowadays use different PHOTOS 
versions: inconsistent impact on 
efficiencies.



PDG versus HFLAV
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• Is HFLAV just duplicating PDG work? 

- Many PDG averages are in fact provided by HFLAV 

• In depth reviews often depends on HFLAV analysis. 


• Many branching fraction fits compared and multiple issues 
identified and fixed on both sides


• General practical differences b/w PGD and HFLAV

- Preliminary results: HFLAV does include them, PDG does not 

- Inflating uncertainties (for low p-value):  

PDG does, HFLAV (generally) does not



Multiple HFLAV results in PDG
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Some examples… 

https://pdglive.lbl.gov/DataBlock.action?node=S042BET
https://pdglive.lbl.gov/DataBlock.action?node=S042T
https://pdglive.lbl.gov/DataBlock.action?node=S042D
https://pdglive.lbl.gov/BranchingRatio.action?desig=219&parCode=S035&home=
https://pdglive.lbl.gov/DataBlock.action?node=S052CB1


Multiple HFLAV results in PDG
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https://pdglive.lbl.gov/ParticleGroup.action?init=0&node=MXXX045
https://pdglive.lbl.gov/ParticleGroup.action?init=0&node=MXXX035


Links in PDG to HFLAV
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• Often many clicks away from a web page that gives the 
background to the result.


• Sometimes nowhere to find the information about 
which papers used, which theory parameters, etc. 

• Scientifically very unsatisfactory that specific HFLAV 
results are often hard to find full and accurate 
documentation for.

- PDG has made huge improvements in this area

https://pdglive.lbl.gov/DataBlock.action?node=S042T


Making us FAIR 
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• The principles we should aim for our results:


- Findable         ⇒ assign doi


- Accessible     ⇒ open long-term repository (Zenodo)


- Interoperable ⇒ JSON files (matching PDG standard)


- Reusable       ⇒ improve documentation and software

https://zenodo.org


A first example
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• Tau results saved in Zenodo 
with a permanent doi.


• Specific results cited as: 
”Sw. Banerjee et al., Averages of b-
hadron, c-hadron, and tau-lepton 
properties as of 2023, 
[arXiv:2411.18639], with specific result 
from doi:10.5282/zenodo.13989054.”


• No more generic 
”… and updates from webpage”


• Have also permanent 
information on all inputs,  
with references to cite. 

https://doi.org/10.5281/zenodo.13989054


Status and work ahead

22

• Continuous updates on website — www.cern.ch/hflav 


• Work on FAIR principles, targeting to be fully in place for 
next spring/summer.


• Improve documentation (webpage) as well in parallel


• Talk/write to us for any comment, suggestion, complaint…

http://www.cern.ch/hflav


HFLAV
What word comes to mind?
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Result:



Backup



What word comes to mind?
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From the 2025 CKM workshop few weeks ago

HFLAV


