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� A promising start!...
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[Briefing Book]: Flavour highlights

� Can be sensitive to new physics at
energies beyond the reach of
colliders

� Historically, heralded new physics
before direct detection

� Superb measurements to-date
provide stringent constraints to NP
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https://cds.cern.ch/record/2691414/files/Briefing_Book_Final.pdf


[Briefing Book]: Flavour highlights
� A diverse flavour programme must form key part of EU’s strategy with a

suite of exquisite experiments to boot
� Both accelerator and non-accelerator based
� Major part of future collider programme
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[Briefing Book]: DM highlights
� Viable DM candidates span huge range of masses (10−22 eV–10M�)
� → Different ranges have varying levels of predictive power
� → Need to also explore associated Dark Sector
� No single experiment, technology or approach can cover this vast range
� Need a diverse set of experiments and approaches Direct, Indirect, Collider, Fixed-Target,

Beam-Dump
→ Exploit novel synergy between Flavor Violating measurements and
Feebly Interacting Dark Sector
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On Flavour and DM programme

4. Other essential activities for Particle Physics

Strong support and clear physics case for:
1 Precision flavour physics measurements
2 Dark Matter and Dark Sectors searches
3 Electric and Magnetic Dipole Moment measurements
4 Feebly interacting particle searches

Strongly support this activity across labs in Europe and worldwide

K.A. Petridis (UoB) STFC Town meeting July 2020 ESPP reflection 5 / 11



HL-LHC and LHCb

� Strong support for LHCb its planned upgrade (Upgrade 2)
� Exploits the full potential of the HL-LHC

1. Major developments from the 2013 strategy

→ Consolidating the UK’s leading role in this activity
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Precision flavour measurements
� The strategy strongly supports a diverse flavour programme studying:

1 Rare Kaon decays (CERN, KEK)
2 MDMs, EDMs (FNAL, worldwide)
3 Rare muon decays (FNAL, PSI, KEK)
4 Beauty/Charm physics (CERN, KEK)

→ Access energy scales inaccessible by any future collider
4. Other essential activities for Particle Physics

→ UK has leading role in all these activities with:
NA62, LHCb, BESIII; Muon (g − 2); Mu3e, Mu2e, COMET; and their planned upgrades
→ Commensurate developments in Flavour theory and Lattice QCD crucial to
capitalise on experimental precision
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Dark Matter searches

4. Other essential activities for Particle Physics

� The strategy strongly supports a comprehensive search for DM and assosciated Dark
Sectors using Direct, Indirect, Collider and Beam-Dump/Fixed-Target facilities

� This includes experiments like: LZ, DarkSide, CMS, ATLAS, FASER(2), SHiP,
NA62(Beam Dump), NA64(++), LDMX, MicroBooNE, CODEX-b, ADMXG2...
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Dark Matter synergies
5. Synergies with neighbouring fields

� Clear statement supporting synergies with Astroparticle community including the searches
for DM that cover detectors, infrastructure, and computing
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CERN’s Beam Dump Facility

The physics case for a Beam Dump Facility that will enable a diverse and world leading
experimental programme (e.g SHiP, τFV) in:

1 Dark Matter/Dark Sector searches
2 Feebly Interacting Particles
3 Charged Lepton Flavour Violation
4 Neutrino physics

is clear as evidenced by explicit statements in the strategy document
(see previous slides)

� However, CERN cannot afford due to commitments to collider programme, so national
labs are encouraged to advance the exploration of the lower energy regime

� Understood that CERN will continue to fund the PBC initiative and related R&D in
medium term
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Conclusions
� The open questions in particle physics posed in the strategy document,

combined with the lack of clear evidence of a New Physics energy scale,
Flavour measurements and Dark Matter searches are essential to the EU
strategy.

Arguably should be high-priority sectors

A final thought (paraphrasing G. Isidori):

� The “B-physics anomalies” provide a
concrete demonstration of the high
discovery potential of flavour physics.

� Measurements enable fully predictive
models [e.g PS3 Isidori et al] unifying
quarks/leptons and explaining hierarchy
of CKM matrix

� Even if they will go away, they have been
very beneficial in shaking some prejudices
in model building highlighting new
interesting directions.

[Alguero et al ’20] > 6σ tension to SM
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