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https://indico.cern.ch/event/568360/

What did we talk about?

Top quark pairs

Single top production and properties

Top quark mass

Beauty and charm quark production

Heavy flavour measurements for PDF fits (joint with WG1)
Properties of B and D hadrons

Exotic states
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Quarkonia



Heavy flavour cross-sections in pp collisions
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e Assume short- and long-distance processes factorise

Test predictions of perturbative QCD

Constrain non-perturbative QCD

Useful for event modelling, MC generator tuning



Top pair production

Y. Yamazaki, M. Haleem

Top quark is a particularly unique object, (9(107) tt produced at the LHC so far
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Top pair production

Top quark is a particularly unique object, (’)(107) tt produced at the LHC so far
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Single top production I. Cioars
Single top productions probes electroweak physics

Example: Measure angular asymmetries in Wtb vertex at the parton

N (=9)

N(cos® > 0) — N(cosf < 0)
N(cos® > 0) + N(cos 6 < 0)

Apg =


https://indico.cern.ch/event/568360/contributions/2435599/<Paste>

Single top production I. Cioars
Single top productions probes electroweak physics

Example: Measure angular asymmetries in Wtb vertex at the parton
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Beauty production

P. Ronchese, M. Boer, X. Li

Charm and beauty production can test specific hadronisation schemes
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Heavy flavour production in ion collisions
Understanding quark-gluon plasma can help in understanding the early universe

At accelerators, interesting parameter is Ry = 0(AA — H)/o(pp — H)

Study soft collinear effective theory for describing high pt objects traversing QGP
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Heavy flavour production in ion collisions P. Rosnet
Need to disentangle QGP from cold nuclear matter effects

Use pPb collisions as a probe of CNM
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Heavy flavour cross-sections as inputs

Parton density functions

J. Rojo, S. Jones

Significant improvement to high and low x models when including (double) differential

cross-sections
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Heavy flavour cross-sections as inputs E. Nocera

Parton density functions

Significant improvement to high and low x models when including (double) differential
cross-sections
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Heavy flavour cross-sections as inputs G. Corcella

Top quark mass
Production distributions of top quarks sensitive to m,

Often reported experimentally by varying MC mass and choosing best-fit value to data

How to relate MC mass to the ‘true’ mass?
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Top, W=, and Higgs mass relationship very well-defined in the SM
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Heavy flavour cross-sections as inputs

J. Kieseler
Top quark mass
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Heavy flavour cross-sections as inputs A. Geiser

Charm and bottom quark masses
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Charm and beauty hadron properties

Heavy flavour hadron decays encompass a rich phenomenology:

e Neutral meson mixing, e.g. pD° «» D°
e Violation of CP symmetry via the CKM matrix
e Sensitive to new particles entering loops in decay diagrams

Recent tensions in lepton universality and flavour-changing neutral currents (FCNC)

Several experiments competing, from no-longer-running to starting up this year
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Charm and beauty hadron properties X. Shi
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Charm and beauty hadron properties L. Pescatore

First observation by a single experiment of the FCNC process BS —utu”
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Charm and beauty hadron properties P. Chang

Anomalies
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Charm and beauty hadron properties

Anomalies

Experimental data exceeds predictions for effective
If significant, would require non-SM-like change in

New results from Belle in both electron and muon
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Exotic hadrons
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Exotic hadrons

Systematic study of states presented by Belle and BESIII
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EXOtiC had rons |. Bertram, P. Ronchese

D@ collaboration announced discovery of X(5568) state found in BSW+ spectrum
First used Bg — J/1¢ decays, now report a consistent structure using Bg — Dj;fX

LHCb nor CMS have been able to confirm the observation
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Quarkonia

As a probe of double parton scattering
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Other

highlights

ATLAS and CMS measurements of CP violation using top production
CMS measurements of FCNC processes with top quarks

Belle Il physics programme

Discussion on intrinsic charm content of proton PDF

Lots of impressive theoretical progress

..plenty more
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Summary

o WG5 saw a wide variety of very interesting topics

e Lots of cross-pollination

ALICE, ATLAS, CMS, and LHCb all overlap at least somewhat in most areas
e Other experiments providing vital input in other areas of phase space

e Theorists taking inputs from many more sources

e Experimentalists trying to provide measurements with the highest utility

e Interplay of LHC heavy quark cross-section measurements with DIS is leading to
greatly improved PDF precision, for better models for future colliders



Thanks

Thanks to all the speakers and participants of WG5...

..and to the organisers for a great conferencel!
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