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|
Why Flavour Physics

® Open questions in HEP are tied to
Flavour sector:
® Mass hierarchy, matter-antimatter
imbalance, 3 generations, CKM

structure

® "Heavy" Particles contribute to Flavour processes — ideal for indirect search for NP
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Flavour @ Hadron collider?

® High gain: Unprecedented statistics + access to all c- and b-hadrons

5.2.2013 5:30:36
Run 136734 Event 3832870 bld 1424
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LHC the discovery machine
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> 50 hadrons discovered at LHC for 50 years of hadron colliders
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https://cds.cern.ch/record/2749030/files/FIGURE-2021-001.pdf
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LHC the discovery machine
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https://arxiv.org/abs/1112.5154
https://arxiv.org/abs/1204.5955
https://arxiv.org/abs/1707.01621
https://arxiv.org/abs/1707.01621

New form of matter @ LHC: Pentaquark
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https://arxiv.org/abs/1904.03947

LHC the discovery machine
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First single experiment observation of mixing, mass difference and CP violation in Charm
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https://arxiv.org/abs/1211.1230
https://arxiv.org/abs/2106.03744
https://arxiv.org/abs/1903.08726

LHC the discovery machine
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First observation of time-integrated & time-dependent CP violation in BY decays
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https://arxiv.org/abs/1304.6173
https://arxiv.org/abs/2012.05319

-
CKM @ LHC
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|
LHC the precision machine
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https://arxiv.org/abs/2104.04421
https://arxiv.org/abs/1506.08614
https://arxiv.org/abs/1902.07158

LHC the precision machine
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https://arxiv.org/abs/2110.02350
https://www.sciencedirect.com/science/article/pii/S0370269321001283?via%3Dihub
https://link.springer.com/article/10.1140/epjc/s10052-021-09011-0
https://link.springer.com/article/10.1140/epjc/s10052-019-7159-8

b — sf¢ anomalies

® b — sél: Flavour Changing processes

® Happens through a penguin diagram ...
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b — sf¢ anomalies
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https://arxiv.org/abs/2105.14007
https://arxiv.org/abs/2108.09284
https://arxiv.org/abs/1512.04442
https://arxiv.org/abs/1805.04000
https://arxiv.org/abs/1507.08126
https://arxiv.org/abs/2105.14007

b — sf¢ anomalies:

SM from ASZB
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https://arxiv.org/abs/2104.00015

Conclusion

® | HC is truly a Flavour machine — great harvest!
® Discovery machine: new particles, new behavior of matter/anti-matter
® Precision machine: stringent constrains on CKM structure
® Tantalizing anomalies in b — s¢¢: more Flavour measurements to be conclusive

® High-Luminosity LHC era — Flavour physics will excel!

® High-risk: busy event topology
® High-gain: boost current searches & new Flavour measurements

® We express our gratitude to our colleagues in the CERN accelerator departments for

the excellent performance of the LHC
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