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Heavy Flavour

* 6 sessions + joint sessions with WGs 1, 3 & 4, covering:
* Jop quark physics
* Quarkonia
 Hadron spectroscopy
 Heavy flavour in heavy ions

* Other heavy-flavour studies
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Heavy Flavour

* 6 sessions + joint sessions with WGs 1, 3 & 4, covering:
* Jop quark physics

e Quarkonia 37 talks

~20 minutes to summarise
 Hadron spectroscopy
Have to be selective!
* Heavy flavour in heavy ions

* Other heavy-flavour studies
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measurement of o,
— provides a stringent test of QCD calculations with heavy quarks

— sensitive to potential new physics
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Top pair-production ™
(Differential) g ooo00 ¢

measurement of o
— provides a stringent test of QCD calculations with heavy quarks
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Top pair-production ~ * ™ °

(Differential) g “00000 t
measurement of o,
— provides a stringent test of QCD calculations with heavy quarks
— sensitive to potential new physics
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- NNLO QCD improves the agreement,
NLO EW not negligible.
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Top pair-production ™™ *
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 Jop data being used to constrain PDFs:
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e Extractions from differential data would benefit from
NNLO calculation including stable tops.

Bartos, Navarro
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Single-top production

 As for ttbar, now look difterentially:  cowrmm—7T—=
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4 & 5 Flavour schemes

4F Scheme: 5F Scheme:

Z+ > 1 biet
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* |nteresting to look at single top?

Improve 5F scheme by
including (approx.) mass
effects.
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Events

150

100

Top + friends

o Many possibilities at LHC for top + X:
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* Next round of measurements need to tackle systematics.
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Top + friends
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W 7
o Many possibilities at LHC for top + X: 2
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Evidence in both experiments for tZg process.

Choi, Pastor
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Rare top decays ,

b b
« FCNC/H decays heavily suppressed in SM -> place for NP?
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Rare top decays ,
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Top Mass
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Top Mass
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Events / GeV

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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Quarkonium physics is complex and extensive
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Bottomium

First observation of Y(4s) =n’Y(1s)
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. D
The Belle Il bottomonium program INFN

Current samples in fb™ (millions of events)

Experiment  Y(1S)  Y(25) Y(3S) Y(45) Y(5S) Y(6S) s,
CLEO 1.2 (21) 1.2 (10) 1.2 (5) 16 (17.1) 0.1(0.4) - 23%
BaBar - 14 (99) 30 (122) 433 (471) R}, scan R} scan 11%
Belle 6 (102) 25 (158) 3(12) 711 (772) 121 (36) 5.5 23%
)
Bellell - - 300 (1200) 5x10* (5.4x10%) 1000 (300) 100+400(scan) 3.6% 1.6% for
f bottomonium only
- Bs physicsT
- Narrow states spectroscopy (Y(1D), x (nP)...)
_ _ o o - Exotica discovery _ Exotica di
- Exotica as virtual contributions to transitions . xotica discovery
- Precision Zb mass measurement :
- Precision NRQCD test - Y(5S5-6S) lineshape

- Missing hadronic and radiative transitions
- New Physics (DM / light higgs)

- Light meson spectroscopy in transitions
- Missing hadronic and radiative transitions

- Baryon physics (inc. correlations)

- Anti-nuclei production (with DM applications)
- Gluon fragmentation

- Inclusive charmonium production and DD correlations
- LFV and LUV in Y(nS) decays

i b7 L
A X
. p
7 AN 3 d3s -
& N7 . S
257 2 / —'~“;‘ ~ ’

B IR o~ N
4}, y RS,

~

Commissioning run this year, 1st physics run next year
Tamponi
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Observation of = particles

b
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Events / 20 MeV

Events / 20 MeV
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Toms, Zhang
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(d) MLP category: [0.6,1.0]

‘Tension’ between the results -> lets
see more data.
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Bottom & charm in p+p and p+Pb at ALICE & LHCDb
Aot p-Pb,Vsun = 5 TeV.
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* P+p and p+A provides baseline to
study QGP in A+A collisions

e Study hadronization

* First measurement of A_*tand £ °

Robbe, Kweon
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Comparison with recent theoretical computations
based on NRQCD [vu, Bin, Lu-Ping, Jian-Xiong CPC39 (2017) 12]

shows good agreement. )
[LHCh-PAPER-2018-002]
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J/W vs multiplicity in p+p and p+Pb

The measurement of quarkonium production as a function of event multiplicity allows one
to study the interplay between hard and soft scale of QCD
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Suppression of Y(nS)/Y(1S)
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NP in Heavy Flavour - CP violation

CP violation in D-mixing
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NP in Heavy Flavour - Lepton flavour universality
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NP in Heavy Flavour - Lepton flavour universality
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NP in Heavy Flavour - Lepton flavour universality
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NP in Heavy Flavour - Lepton flavour universality
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Charm in the atmosphere

cosmic ray
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Double-parton scattering
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Double-parton scattering
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Kaons & neutrinos

K*— mwvv: first NA62 results
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Summary

 "Don’'t summarise a summary".
 Thanks to the speakers & my co-conveners.

e Thanks to the organisers for a great conference.
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