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https://flux.qa/TRY4SJ

HFLAV
What word/figure/measurement comes to mind?
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Test of lepton flavour universality
● New measurements from BELLE II and LHCb added
● Plotting modified to have contours as 68% CL
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Fits to CP angles
● In particular fits to CP angle γ has seen new measurements
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Fits to CP angles
● In particular fits to CP angle γ has seen new measurements

–  LHCb Run2: B+→DK*0 with D0→Ksh+h- (GGSZ) and D0→h+h- (GLW/ADS)
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Tau Lepton Flavour Violation decays
● HFLAV now provides and overview of the many searches for LFV tau 

decays
– Many updates from BELLE II to merge with previous limits expected
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Tau Lepton Flavour Universality
● Tau coupling to μ/e can be 

recast into a comparison of tau 
lifetime to the partial width to 
electrons

● New measurement from Belle II 
of tau mass makes this test 
much stronger
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CP violation in B0
s oscillations
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CP violation in B0
s oscillations

CMS: https://arxiv.org/abs/2412.19952
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CP violation in B0
s oscillations
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Charm oscillations and CPV
● The source of indirect CPV in the charm sector

– Single and double tagged measurements from LHCb leads to improvement
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PDG versus HFLAV
● Is HFLAV just duplicating the work of the Particle Data Group for no gain?

– Many averages published by PDG are in fact provided by HFLAV
● In depth reviews often depends on complicated HFLAV fits
● Many branching fraction fits compared and multiple issues identified
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Multiple results in the PDG are provided by HFLAV
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Multiple results in the PDG are provided by HFLAV
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Multiple results in the PDG are provided by HFLAV
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Links in PDG to HFLAV
● Link is still just to HFLAV webpage

– Often many clicks away from a web page that gives the background to the 
result

– Sometimes there is in fact nowhere to find the information about which 
papers were used, which theory parameters etc.
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Making HFLAV FAIR
● From a purely scientific point of view it is unsatisfactory that specific 

HFLAV results are often hard to find full and accurate documentation for
– PDG has as an example made huge improvements in this area

● The principles we should aim for are encapsulated in the acronym “FAIR”
– Findable
– Accessible
– Interoperable
– Reusable
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A first example of FAIR implementation
● The tau results for the latest write-up

has been uploaded here as
doi:10.5072/zenodo.13989054

● Specific tau results can be 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:10.5072/zenodo.13989054.

● No more “… and updates from web page”
citations

https://doi.org/10.5072/zenodo.13989054
https://doi.org/10.5072/zenodo.13989054.
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Status and work ahead
● Latest full write-up from HFLAV - arXiv:2411.18639

● Continuous updates on website as well – www.cern.ch/hflav

● Work on FAIR principles to ensure better reuse, better traceability and 
better persistence has started

● Many of us are here at CKM, so come and talk to us with comments, 
suggestions, complaints, ….

https://arxiv.org/abs/2411.18639
https://hflav.web.cern.ch/
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Conclusion
● A strong collective effort from the full team
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An explainer: Zenodo
● A digital repository that allows 

for the update of nearly any 
type of data.
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Gitlab CI for publishing results to Zenodo
● A template has been 

created to show how this is 
done

● Template can be forked for 
an individual set of 
measurements

● Upload to Zenodo works by 
simply creating a new 
“release” in Gitlab

https://gitlab.cern.ch/hflav/shared/zenodo-template
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Making HFLAV FAIR
● The FAIR principle implies that research should be:
● Findable

– F1. (Meta)data are assigned a globally unique and persistent identifier
– F2. Data are described with rich metadata (defined by R1 below)
– F3. Metadata clearly and explicitly include the identifier of the data they 

describe
– F4. (Meta)data are registered or indexed in a searchable resource

● We can do this by registering individual (groups of) results in Zenodo 
where they will get a persistent DOI

https://www.go-fair.org/fair-principles/
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Making HFLAV FAIR
● The FAIR principle implies that research should be:
● Accessible

– A1. (Meta)data are retrievable by their identifier using a standardised 
communications protocol

– A1.1 The protocol is open, free, and universally implementable
– A1.2 The protocol allows for an authentication and authorisation procedure, 

where necessary
– A2. Metadata are accessible, even when the data are no longer available

● Zenodo gives us all this for free

https://www.go-fair.org/fair-principles/
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Making HFLAV FAIR
● The FAIR principle implies that research should be:
● Interoperable

– I1. (Meta)data use a formal, accessible, shared, and broadly applicable 
language for knowledge representation.

– I2. (Meta)data use vocabularies that follow FAIR principles
– I3. (Meta)data include qualified references to other (meta)data

● The use of JSON files is a good choice here and matches up with 
what the PDG is doing

https://www.go-fair.org/fair-principles/
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Making HFLAV FAIR
● The FAIR principle implies that research should be:
● Reusable

– R1. (Meta)data are richly described with a plurality of accurate and relevant 
attributes

– R1.1. (Meta)data are released with a clear and accessible data usage license
– R1.2. (Meta)data are associated with detailed provenance
– R1.3. (Meta)data meet domain-relevant community standards

● The CC-BY-4 licence is good for this but we need to do better on 
software availability and documentation

https://www.go-fair.org/fair-principles/
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