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Unitarity triangle

Moriond 2024

New results by Belle 11

Measurement of ¢.(5) :
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- B — J/wﬂ' [Phys. Rev. D 111, 012011 (2025)]

First time CPV observed in this mode.
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Belle Il experiment

At SuperKEKB, running since 2019,

e Asymmetric e*- e collider at Belle Il Det(:zctor
| KL and muon detector:
Y(45) energy. ==
e B-factory, but also huge r and
charm production.
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365 fb 1 (run 1), 200 fb 1 (run 2) Iever arm, fast electronics

Hermetic detector (4mn) with good
neutral reconstruction.

positron (4GeV)
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Strategy for CP measurements

BB-pair entanglement — B-meson flavour is opposite to its pair at time

of decay, then oscillates in time. T(B® = fp)— DB = L)

Acp =

F(EO — fcp) & F(BO — fcp)

CP-side

B°(B°)

Boost
direction

Tag-side
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Belle IT
Flavour Tagger e v 0 110, 012001

Belle Il simulation

9000
New tool for Flavour Tagging (GFlaT) — —— BO, GFlaT )
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In time-dependent measurements: W miss-tag prob,
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T (At,q =+1) = r— (1 —[q(1 — 2w)] [S sin(AmAt) — C cos(AmAt)])
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.012001

¢1IBO %J/wﬂ'o

Cabibbo suppressed transition (¢,).

Branching fraction and CP
asymmetries can constrain penguin
pollution in B® — J /¢y K°.

- Current uncertainty on 2¢, ~ 1°.
- Penguin contributions can shift it
up to 0.5°.

Measurement combines both electrons
and muons final states, J /¢ — 171"

Validated with Bt — J /9 K** and
B? — J /YK

Pere Gironella Gironell

Candidates per 14 MeV

Candidates per 7 MeV /c?
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[Phys. Rev. D 111, 012011 (2025)]

150

Belle 1T t  Data
[Ldt =365 fb! =

——= B J/yn®

=0.1 0.0 0.1 0.2 0.3

100 |

AFE [GeV]
[ Belle I t  Data
[ [Ldt =365 fb~! — iFit
._ - B“_’J/'U'JT“

95 3.00 3.05 3.10 3.15 3.20
m(£T€7) [GeV/c?]

Rencontres de Moriond 2025, EW



https://arxiv.org/abs/2410.08622

iPHC P

Institut Pluridiscipli

O O Belle I
[ ]
¢]_ . B —> J/w 71 [Phys. Rev, D 111. 012011 (2025)]
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Two step measurement:

1. Extract yields from fit to AE and m(I*I")

Candidates per 14 MeV

392+24 candidates
0 0y _ -5 — ).1 n.n 01 02 03
B(B® — J/pn°) = (2.00 £ 0.12 £ 0.09) x 10 D i
[ Belle II $  Data
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2. Fit At in signal enhanced region.

With g=+1 and 7 bins of tag-quality (r)

Candidates per 7 MeV /c?

Blop = B8 1002 L 003,
Sop = —0.88 1017 L 0.08,
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[Phys. Rev. D 111, 012011 (2025)]

Most precise, and first observation

of mixing-induced CP asymmetry in [ Belle IT N, b Bl (a=+1)
: ol JLdt=365=" | S ND W m
Th|S mOde. I B”—)J/u"?r“ :

Oep = 013 012 003,
Scp = —0.88 + 0.17 £ 0.03,

50

- ~
.- -~

Candidates per 2.0 ps

Expected improvement when
accounting the penguin pollution in
the uncertainty of 2¢, up to 10% .

[arxiv2501.09414]

Asymmetry

Pere Gironella Gironell Rencontres de Moriond 2025, EW 8


https://arxiv.org/abs/2410.08622
https://arxiv.org/abs/2501.09414

d naire
ST Belle I

[arxiv:2412.14260]

D9 : BY & 7979

Uncertainty on ¢, from B — 77 is limited by B40F Belle I preliminary
.. 0 2 0 0 3350:‘ det=365fb"
precision of BY — w n BF and CP asymmetry. o 300k

Reconstruction challenge: 2 7 — v+ decays. ol

- 4-photon final state.

- Currently only possible in Belle II. I |
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D9 : BY & 7979

Selection to suppress high combinatorial background present.

[arxiv:2412.14260]

Split in g=+1, simultaneous fit in: AE, M,_, Ch W,

Time-integrated measurement.
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B(B® — 7°7°) = (1.25 £ 0.20 + 0.11) x 10™° Aop(B® = 7°7°) = 0.03 £ 0.30 + 0.04,
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B 0 O O e
¢2 . : T [arxiv:2412.14260]

- Reduced fractional statistic and BB’ - n°1°) = (1.25 £ 0.20 £ 0.11) x 107°

systematic uncertainties for BF Acp(B® — 7°7%) = 0.03 £ 0.30 £ 0.04,
and CP asymmetry with respect

to the previous measurement.
[Phys. Rev. D 107, 112009 (2023)]

Isospin analysis with new results:

- Fractional precision of ¢,
increased up to 30% with the

addition of this result. 062030 B0 80 100 120 740 160 180
¢2(degrees)

Blue = new

Red = old
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do: B° = pTp~

The BY — p™p~ decay gives stringent constraints of ¢, due to small
contribution from loop amplitude (b—d).

> - | Belle 11 preliminary
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do: B° = pTp~

2. Time-dependent CP fit to extract CP parameters.

Fit in At with g=%1, 7 bins of tag-quality (r).
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Isospin analysis to extract (I)2 constraints.

- Plus external parameters from Belle, Babar, and
LHCb for B® — p°p% and BT — p™p°.

% Belle II preliminary B—pp ( WA + Belle II (2024))
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Summary and outlook

New measurements by the Belle II collaboration in CP violation.

> 0,8 B = J/yn®

> ¢, ) B’ — ptp and BY — 707"

Competitive or better with respect to Belle/BaBar with smaller samples.

Belle IT has access to unique modes (neutral) to constrain UT.

Expect more CP measurements soon!
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B-factory distributions

Typical distributions for
continuum vs BB event shapes
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