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Belle II Detector

Newly designed sub-detectors set to improve detection performance.
KLM

KL and muon detector
Resistive Plate Counter (barrel outer layers)
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ECL J—
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EM Calorimeter y target of
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Particle Identification

electrons (7 GeV)
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Online systems: CP Violation.
L1 TRG and DAQ

CDC Central Drift Chamber

Smaller cell size, long lever arm




Strategy for CP measurements
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New tool for Flavour Tagger

o GFlaT (Graph Flavour Tagger) is ok —— BY, GFlaT 5
a graph neural network (GNN)- R st —— BY, GFlaT
based algorithm e B, category-based
o enhance flavour tagging of SR B, category-based
neutral B mesons produced in % 4000 |
T(4S) decays. =
37% effective tagging efficiency. S
g = +1, B” tag — side

g = —1, B tag — side

Flavour Tagger

Belle Il simulation
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 Constraints of ¢2
need isospin analysis due to
small contribution from the

loop amplitude b —> d

e TWO step measurement:
e 1. Fit to extract branching

)

fraction (BF) and measure
longitudinal polarization.

Br(BO = p+p_) = (2.89 ::8:%

fL = 0.921

LP,;, = 436.3 -

TP,y = 65.4 -
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2. Time-dependent
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Isospin analysis to extract gbz ., Belle I B—pp ( WA + Belle 11 (2024))
constraints. o =[92.6743]° |
0.8 B 1
e Plus external parameters
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LHCb for B0 _y 50,0, z
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e Uncertainty on ¢2 from B — 11 isdominatedby B — 71.()71_0
BF and CP asymmetry.

e Reconstruction challenge: 2 llos vy  decays, 4-photon final state.
e Currently only possible in Belle ll.

e Measurement of the BF and time-integrated CP-asymmetry, ACP
e Validated through Bt — K7’ and B’ — (D —» Kt7n 7°)7"
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e Selection to
suppress high
combinatorial
background

Candidates per 32.0 MeV

Belle ll
J L dt = 365 fb”

PRD 111, LO71102(2025).
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Reduced fractional
statistic and systematic
uncertainties for BF and CP
asymmetry with respect to
the previous
measurement.

e |[sospin analysis with new
results:

* Fractional precision of ¢2
increased up to 30% with
the addition of this

result.

PRD 111, LO71102(2025).
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e Color suppressed

b — ccd transition(¢q)

e BF and CP asymmetries can constrain
penguin contributionsin B’ — J/yK"

e Uses J /9 — £T0 (£ =e,pu)

e TwoO step measurement:

e Yieldsfromfitto AE and m(£"£")
392 + 24 candidates

Br(B° — J/¢n") = (2.00 -

=l 2=

- 0.09) x 10°°
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e 2- Fit At in signal enhanced region.
With g=+1 and 7 bins of tag-quality (r)

€—|ﬂ.f|f’rﬂn
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Bo = J/¢WO PRD 111, 012011 (2025)._
: Belle I1 3 ;f-‘\‘ $ BY%y (g=+1)
wof Jea=sn 4 /N 5

e Most precise, and first observation of
mixing-induced CP asymmetry in this
mode.
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$2(a) : B = pTp7,
0_0

B — m'm Summary
$1(B) : B® — J/¢m’

New measurements in2025 by the Belle Il collaboration in CP violation.

Br(B® — p*p~) = (2.89 £028 1029y, 105 Br(B’ — n’n°) = (1.25 £ 0.20 £ 0.11) x 10°°
f1 = 0.921 +0024 40017 Acp(B° — n°n”) = (0.03 + 0.30 £ 0.04)
LP,;, = 436.3 £342 candidates Acp = —Ccp
TPy = 65.4 5,5 candidates 392 + 24 candidates
Cep = —0.02 + 0.12400 Br(B° — J/¢n") = (2.00 £ 0.12 + 0.09) x 10°
Scp = —0.26 £+ 0.19 4 0.08 Cop — 0.13 + 0.12 + 0.03
b2 = (92.6 :i:?)c’ Scp = —0.88+0.17 4+ 0.03

Aqbg — (2.4 ::gg)
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e The CP violation parameter C is also defined as A = -C.
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