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HFLAV
Charm Decays

• Hailong Ma (IHEP, BES-III)


• Paras Naik (Liverpool, LHCb)


• Tara Nanut Petrič (CERN, LHCb)


• John Yelton (Florida, Belle / Belle II)


• Marco Gersabeck (Freiburg, LHCb)


• Alan Schwartz (Cincinnati, Belle / Belle II)
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HFLAV 2023 publication and prior sections

• As a reminder, the set of sections in the 2023 publication was as follows:


• Semileptonic decays (Hailong)


• Leptonic decays (Hailong)


• Hadronic D decay branching fractions and final state radiation (Paras)


• Excited D(s) mesons (Tara)


• Excited charmed baryons (John)


• Rare and forbidden decays (Marco)


• Details of changes with respect to previous publications discussed in the 2023 
HFLAV CKM meeting
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Current Status

• Tara has left HFLAV (and LHCb), we wish her well in future endeavours


• Webpages all contain modern results


• New results are continuing to be added in due course


• Code and instructions preserved in HFLAV GitLab 


• Next few slides cover potential changes for 2025(+)
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Semileptonic Decays

• This section is the largest 
(by number of pages) within 
the Charm Decays chapter, 
and growing. Hailong works 
on both this section and the 
Leptonic Decays section.


• We plan to discuss with the 
HFLAV conveners the need 
for one extra person to 
work within these sections 
(mainly the Semileptonic 
section) in the coming 
weeks. [suggestion in 
backup]
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Leptonic Decays

• Also a lot of recent activity in Leptonic Decays 
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Hadronic D decays and final state radiation

• Varying FSR modeling across experiments affects efficiency calculations


• FSR treatment is needed for modes approaching 1% precision on branching fractions, thus we 
perform averages this way for D0→Kπ, D0→KK, D0→ππ.


• Total errors on best branching fraction measurements are: 
D0→Kπ ~1.3%, D+→Kππ ~1.8%, Ds→KKπ ~2.8%


• However, there is no work to do for D+→Kππ yet; the PDG only includes one measurement in 
their average (CLEO-c, used PHOTOS 2.15 — modern & consistent with PHOTOS++). Have not 
seen a BES III paper on this yet.


• The situation for Ds more interesting (4 measurements), but less urgent due to large relative error. 


• Still, developing the framework could be helpful / publishable.


• Perhaps more of a priority: Averages are performed with a proprietary fitter (hflav/DHadBFs/
CombineKpi). Should cross-check with (eventually move to) a common fitter i.e. hflav/averaging.
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Excited D(s) mesons
Last updated in 2023 (Formerly Tara)
• HFLAV Charm Decays performs averages of excited D(s) 


• masses/widths


• mass differences


• polarization amplitudes


• We also perform averages of the product of B and excited D(s) branching fractions


• This duplicates some of the work done in the B to Charm group (!), perhaps for long-forgotten 
historical reasons. 


• Such branching fractions belong in B to Charm, but we should retain any useful discussion that we 
provide based on the results. 


• We should formulate a coherent plan between our groups before the next paper.


• We think this section remains useful and would like to retain it. Will discuss with HFLAV conveners. 
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Hadronic Ds decay branching fractions
Last updated in 2014 (Formerly Alan)
• PDG world averages for Hadronic Ds decays are sufficient. 


• HFLAV took into account correlations among some BESIII measurements that the 
PDG did not. 


• Also we provided a combined Ds+ -> anti-K0 K+ average;  
the PDG lists Ds+ -> KS K+, Ds+ -> KL K+, and Ds+ -> anti-K0 K+ separately


• The HFLAV results however, are “never” cited. Taking the BESIII correlations into 
account is better, but if not providing increased accuracy or precision then it may not 
draw much attention


• There have been recent measurements at BES III in Ds decays


• Perhaps an opportunity for someone from BES III to continue this work 
(see backup for suggestion)
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Λc hadronic branching fractions
Last updated in 2016 (Formerly Xiao-Rui Lyu & Anze Zupanc)
• Λc branching fraction measurements are absolute, or relative to pKπ (incl. Λπ relative to pKπ), or relative to Λπ


• PDG made an average of 20 hadronic decay modes in 2016. HFLAV performed fit in 2016 with  
12 hadronic modes + 1 semi-leptonic mode accounting for correlations. The justification was the following:


• Does the PDG continue to not take such correlations into account? If so, then there may be a role for us.


• Same question as before though — are people/experiments using our averages?  
In 2016 HFLAV’s pKπ result was (6.46 ± 0.24)% / PDG was (6.35 ± 0.33)% - perhaps worth advertising


• Ξc branching fractions could also be averaged — but this may not require the HFLAV treatment yet


• Most recent work performed at BES III, Belle, LHCb. Will proceed with usual procedure regarding requesting 
a new person to join HFLAV (see backup for suggestion).
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Future Plans

• We await the next cut-off date for a 2025(+) publication 


• Subgroup members are generally available to perform updates and write-ups.


• Align with wider HFLAV procedures:


• Averaging code uniformity


• e.g. Switch proprietary D+FSR BFs code to hflav/averaging


• Paras representing us in WG for digital format (i.e. where sources can be traced)


• Will discuss with HFLAV conveners about the need for additional personnel
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Backup
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Semileptonic Decays
Potential candidate (to be discussed with HFLAV conveners)
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Hadronic Ds decay branching fractions
Potential candidate (to be discussed with HFLAV conveners)
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Λc hadronic branching fractions
Potential candidate (to be discussed with HFLAV conveners)
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