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WG5 Summary

Heavy Flavour
• 6 sessions + joint sessions with WGs 1, 3 & 4, covering: 

• Top quark physics 

• Quarkonia 

• Hadron spectroscopy 

• Heavy flavour in heavy ions 

• Other heavy-flavour studies
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37 talks 
~20 minutes to summarise 

Have to be selective!



WG5 Summary

Top quark physics
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Top pair-production
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• NLO+PS QCD not enough to describe 
the data. 

• NNLO QCD improves the agreement, 
NLO EW not negligible.

(Differential)

Bartos, Tsinikos, Cacciari, Roh
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Top pair-production
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Bartos, Navarro

• Top data being used to constrain PDFs: 

• Extractions from differential data would benefit from 
NNLO calculation including stable tops.
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Single-top production
• As for ttbar, now look differentially:
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4 & 5 Flavour schemes

• Improve 5F scheme by 
including (approx.) mass 
effects.
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• Interesting to look at single top? Napoletano



WG5 Summary

Top + friends
• Many possibilities at LHC for top + X: 

• Next round of measurements need to tackle systematics.
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σ(stat) ~ σ(syst)

Choi, Ahmed
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Choi, Pastor
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Rare top decays
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• FCNC/H decays heavily suppressed in SM -> place for NP?

Kluth, Chen

bb
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Top Mass
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Top Mass
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Pheno study: 1 GeV difference when 
changing PS for ‘best’ NLO generator. 

To be further studied.
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Quarkonia
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& MO is not an expert
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Bottomium
First observation of Υ(4s) →η’Υ(1s)
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Jia, Robbe

500th Belle paper

First observation of Υ(5s) →ηΥ(1d)
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Commissioning run this year, 1st physics run next year
Tamponi
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Hadron spectroscopy
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Observation of Ξ particles
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>5σ in 3 channels
Previous evidence from BaBar 

5.1σ from Belle

Sumihama, Zhang
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5.2σ at ATLAS 
No sign at LHCb 

‘Tension’ between the results -> lets 
see more data.

Toms, Zhang
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Heavy flavour in heavy ions
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Bottom & charm in p+p and p+Pb at ALICE  & LHCb
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Robbe, Kweon

• P+p	and	p+A	provides	baseline	to	
study	QGP	in	A+A	collisions	
•  Study	hadronization	
•  First	measurement	of	Λc

+	and	Ξc
0� p+p	13TeV�
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J/Ψ vs multiplicity in p+p and p+Pb 

• Increase qualitatively reproduced by models (need MPI). 

• Indication of saturation for p-going J/Ψ.
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Gagliardi
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Suppression of Y(nS)/Y(1S)

• Use pPb data results to fit co-moving 
interacting model. 

• Y(nS)/Y(1S) and magnitude of 
suppression in PbPb data can be 
explained by the model. 

• More data results needed to test further.
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Ferreiro
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Other heavy flavour studies
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NP in Heavy Flavour - CP violation
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CP violation in D-mixing

D0 ! K+⇡�

Dean
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NP in Heavy Flavour - Lepton flavour universality
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B ! K⇤`+`�Angular analysis of

Campoverde, Santelj, Steinkamp
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NP in Heavy Flavour - Lepton flavour universality
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SM

Campoverde, Santelj, Steinkamp

Looking forward to 
new results, both 

from LHCb & 
Belle-2
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Charm in the atmosphere
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Gonçalves
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Double-parton scattering
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Yamanaka
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Double-parton scattering
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Uncertainties are large -> look at larger LHC datasets 
Yamanaka
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Kaons & neutrinos
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Improving DONuT

improve to 0.1

Massarotti, Sato
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Summary
• “Don’t summarise a summary”. 

• Thanks to the speakers & my co-conveners. 

• Thanks to the organisers for a great conference.
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