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Thanks for excellent talks and vibrant discussion

Special thanks to session organisers

● charm mixing and CP violation:
● Silvia Borghi, Marco Gersabeck, Patrick Spradlin

● B mixing and CP violation:
● Angelo Carbone, Moritz Karbach, Yuehong Xie

● rare decays:
● Johannes Albrecht, Tom Blake, Diego Martinez Santos
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Reminder

Outcome of the workshops 
will be a document to form 

the basis of a submission to 
the European Strategy 

Preparatory Group

Please discuss with session 
 organisers how to 

contribute (and beware that 
fast turnaround is needed)



  4



  5

Rare decays

● Bs → μμ – need to aim to observe 20% deviation from SM prediction(!)
– Important role of lattice input – must be properly acknowledged

● Bs → μμγ
– Lots to discuss

– Hard/soft gamma: different regimes, different issues

● LFV searches
– Many interesting channels, not only tau decays

● K(*)μμ isospin asymmetries
– Further theoretical scrutiny well motivated

● K*μμ angular analysis
– Inexhaustible supply of observables?

– CPV certainly interesting – make sure to measure right thing

● Baryonic decays offer new potential
– Quantum numbers should be measured, not just assumed?
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BCPV

● CKM fit tension (sin2β vs. εK vs. B →τν) – could suggest few 
degree shift in φs
– Keep reducing experimental uncertainty!

● Lifetime ratios not yet at theory limit
– Better measurements help better theory (Lb lifetime particularly 

needed – also Ξb & Ωb?)

– Large NP in Γ12 now very unlikely (but Bs->ττ BF limit still needed)

● Possible penguin pollution to phi_s & beta
– Small, but how small? Aim for measurements of complete SU(3) set 

of B(u,d,s) → J/ψP & J/ψV 

● Charmless decays: PP, VV, PV
– Many observables.  

– Best combinations to test SM (I-spin/U-spin/SU(3))?





Rare charm decays



no CPV
• ΔACP “confirmed” 

by CDF

• Further 
measurements 
ongoing in e.g. 
D+→KSh, D(s)

+→3h, 
D0→4h

• Indirect CPV measurement via AΓ ongoing (NP in 
mixing process?)

• Expect additional input from D0→KShh

• Mixing measurements WS K(3)π, yCP



Theory & ΔACP

• Estimate U-spin breaking effects in 
D0→ππ/KK

• Large effects needed but conceivable 
within SM

• More information needed, e.g. from 
D→PV

• Expect similar effects in D(s)
+→KSh+

• NB. CPV effect from eps_K 

• NP interpretations: see today’s session
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Charm

● ΔA_CP can maybe be accommodated in SM
– But it still looks a bit of a stretch

– More measurements of CPV helpful (multibody modes, D+ → 
φπ+, D0 → KsKs, D0 → π0π0, etc. – not all easy for LHCb!)

● Rare decays such as D → “φ”γ very interesting
– D → ργ also interesting but harder for LHCb

– D → “φ”μμ also interesting – very rare, but if we can observe it, 
CPV searches mandatory

● Excellent progress in lattice QCD
– Ds → φμν accessible at LHCb?

● CPV in charm baryons
– which comes first: the chicken (theory) or the egg (measurement)?



  17

Viewpoints

A.Lenz

G.Dissertori

H. Murayama

Goal of th
e workshop:

Need analogies with better fil
ms!
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Sticking to his guns – Alexander Lenz
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Highbrow – Guy Wilkinson
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Spaghetti – Gino Isidori



  21Yojimbo Sanjuro

Which is better:
US/Italian version or Japanese version?
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Delta A_CP refuses to believe
that his origin is SM QCD corrections
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Delta A_CP refuses to believe
that his origin is SM QCD correctionsComing

soon(ish)

Higher-dimensional analysis of multibody 
charm decays will add new information
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… an upbeat ending

LHCb spokesperson realises that (even if it is not 
unambiguous NP discovery) evidence of CP violation in 

charm is still one of most interesting LHC results

(see also Kurosawa's Ikiru)
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