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Overview

• Direct CP violation (DCPV) including φ3/γ from B → DK , DCPV effects,

branching fractions and polarisation in charmless B(s) decays

• Three standalone sessions and one joint session with WG2 and WG4

• 13 talks in WG5 sessions and 6 talks in the joint session

• Huge thanks to all the speakers!

Anton Poluektov, Fidan Suljik, Arnau Brossa Gonzalo, Seema Bahinipati, Niharika

Rout, Daniele Manuzzi, Diego Torres Machado, Yun-Tsung Lai, Sagar Hazra,

Syuhei Iguro, Matteo Bartolini, Asier Pereiro Castro, Xinyu Shan, Ulrik Egede,

Wenbin Qian, Fabio Ferrari, Tobias Huber, Jeremy Peter Dalseno, Eleftheria

Malami
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https://indico.cern.ch/event/891123/sessions/418040/#20211125
https://indico.cern.ch/event/891123/sessions/418047/#20211124


Outline

• φ3/γ measurements

• Charmless B decays

• Other CPV and polarisation measurements
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Current Status of CKM parameters

Ulrik Egede, Wenbin Qian, Fabio Ferrari
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φ3/γ measurements

Anton Poluektov
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φ3/γ measurements

Fidan Suljik
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ADS measurements at LHCb

Fidan Suljik
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(Quasi-)GLW measurements at LHCb

Fidan Suljik

• Relatively smaller observable CP violation due to amplitudes of different sizes

• First observation of the suppressed mode in D → h±h∓π0 with > 7σ
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BPGGSZ measurements

Arnau Brossa Gonzalo
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BPGGSZ measurements at LHCb

Arnau Brossa Gonzalo
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γ combination at LHCb

Arnau Brossa Gonzalo

(arXiv:2110.02350)
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BPGGSZ measurements at Belle

Seema Bahinipati

• Single-mode uncertainty of 4.4◦ achievable with 50 ab−1 sample at Belle II

• Further improvements possible once a suitable amplitude model is available

• Precise inputs for ci , si from BESIII will help in reducing the systematic

uncertainty 11



Color-favored two-body B → Dh decays at Belle

Seema Bahinipati
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First B → DK/π decays at Belle II

Niharika Rout
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BPGGSZ measurements at Belle + Belle II

Niharika Rout

B± → D(K 0
Sh

+h−)K±
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BPGGSZ measurements at Belle + Belle II

Niharika Rout

B± → D(K 0
Sh

+h−)K±
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BPGGSZ measurements at Belle + Belle II

Niharika Rout
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Input from BESIII

Xinyu Shan
D0 → K 0

Sπ
+π−

(PRL 124, 241802 (2020), PRD 101, 112002 (2020))

D0 → K 0
SK

+K−

(PRD 102, 052008 (2020))
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New ideas for γ measurements

Anton Poluektov
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New ideas for γ measurements

Anton PoluektovDouble Dalitz plot analysis

Reasonable precision even in worst case rB = 0.2 - σ(γ) ' 10◦ in Run I+II and 2.5◦ with 50 fb−1
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New ideas for γ measurements

Anton Poluektov
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Charmless B decays

Daniele Manuzzi

21



Charmless two-body B decays at LHCb

Daniele Manuzzi

Long-standing B → Kπ puzzle
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Charmless two-body B decays at LHCb

Daniele Manuzzi
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B0
(s) → h+h− at LHCb

Daniele Manuzzi

• Most precise

determination of

these quantities to

date

• First observation of

time-dependent CPV

in the Bs sector
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Charmless three-body B decays at LHCb

Diego Torres MachadoRelative branching fractions of B+ → h+h′+h′− (PRD102 (2020) 112010)
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Charmless three-body B decays at LHCb

Diego Torres MachadoAmplitude analysis of B+ → π+π+π− (PRL 124 (2020) 031801, PRD 101 (2020) 012006)

Clear asymmetry

below ρ(770)0

First observation of

CPV in a tensor

f2(1270) at 10σ

26



Charmless three-body B decays at LHCb

Diego Torres MachadoAmplitude analysis of B+ → π+K+K− (PRL 123 (2019) 231802)
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Charmless B decays at Belle

Yun-Tsung LaiB → pp̄ππ (PRD 101, 052012(2020))

• First measurement of the mode; search for ρ mode - yield 86 ± 41
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Charmless B decays at Belle

Yun-Tsung LaiB+ → K+K−π+

• Consistent with a coherent sum of spin-0 and spin-1

B+ → π+π0π0

ACP measured at

3.2σ
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Charmless B decays at Belle

Yun-Tsung Lai
B0
s → η′(Xss̄ , η,K

0
S ) (PRD 104, 012007 (2021), PRD 104, L031101 (2021))

UL is set on BF
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Charmless B decays at Belle II

Sagar HazraIsospin sum rule for B → Kπ

CPV in multibody B decays
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Charmless B decays at Belle II

Sagar Hazra

Determining α/φ2

• Possible to study all B → ππ, ρ, ρ

modes at Belle II

• B0 → π+π−, B± → π±π0 benchmark

modes to test PID, ∆E resolution, π0

reconstruction
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Improvements to measure α

Jeremy Dalseno

33



¯B(s) → D
(∗)
(s)K/π

Syuhei IguroPossible NP?

(PRD RC 102, 071701, arXiv:2109.10811)
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CPV in baryons at LHCb

Matteo Bartolini
Ξ−b → pK−K− PRD 104, 052010

No significant CPV effects
Λ0
b → DpK− arXiv:2109.02621

Suppressed decay seen for the first time

Λ0
b → pπ−π+π− PRD 102, 051101

T -odd observable built from triple product

correlations of momenta of final state

particles
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fL in B → VV decays at LHCb

Asier Pereiro CastroB0
s → J/Ψ(→ e+e−)φ(→ K+K−) (arXiv:2105.14738)

fL = 0.530± 0.029± 0.013

B0 → D∗−D∗+s (→ D+
s γ) JHEP 2106 (2021) 177

fL = 0.578± 0.010± 0.011
Measurements in B0 → ρ0ρ0, B0 → ρ0K ∗0, B0

s → φφ, B(s)0 → K (∗0) ¯K (∗0)

Deviation of 2.6σ with PQCD for K (∗0) ¯K (∗0) 36



Summary

• Measurements of the CKM angle φ3/γ provide a stringent test of CPV in the SM
• Precise measurements at LHCb, Belle; expected precision at Run 3 of LHCb and/or

Belle II below 1◦

• Novel ideas to aid for further improvements
• BESIII input a major player

• Charmless B decays - sensitive to UT angles and B mixing phases
• LHCb and Belle measurements for a variety of two- and three-body modes; Belle II

joining the picture too!

• Possible NP in B(s) → D(s)K/π (?)

• CPV in baryonic decays measured at LHCb and amplitude analysis performed as a

first

• Polarisation measurements in B → VV decays test the agreement with theoretical

calculations

37


