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b — sy transitions

e b — sy = absence of FCNC at the tree level in the SM = Sensitive to BSM

Penguin diagram for b — sy

e SM photon polarisation:

» b — sy = right-handed (left-handed for b) B® e fpy
e Time dependent CP asymmetry : BO
I BO At —> — I BO At —> CP eigenstate
ot (A = B 8D 2 Jepr) ZTBAD 2 Jerl) _ ¢ o Amar) — % cos(AmAr) g
['(BY%(A7 — fepy) + T(BY(AD — fepy) S

fcp — Kgﬂo(ﬂiﬂi)

o If& # 0, one can expect BSM contributions

o Effective $'p0_, xo,,, measured with Belle and Belle-1I data: JHEP01(2026)134

Time-dependent CP asymmetry



https://belle.kek.jp/
https://www.belle2.org/
https://arxiv.org/abs/2510.01331

JP Decay Mode
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https://arxiv.org/abs/1802.09433
https://arxiv.org/abs/1512.03579
https://arxiv.org/pdf/2010.06011

Amplitude study of B — Knnry

:
K*/r*
s EN
Y  — B+ — KI:ES \ T
nt/K*
® First study in Belle-II, including interference and the proper angular structure of
the decays.
o Generation based on AmpGen with 1sobar decay model S
®* Same event reconstruction and selection as the published Belle II measurement
g

 Background-subtracted distributions produced with sPlot based on
(poe+e— —5)
2V/s

AE = discriminating variable
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MC Simulation
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Background subtraction with sPlot
(on Belle-II generic MC)



https://github.com/GooFit/AmpGen
https://arxiv.org/abs/1802.09433
https://arxiv.org/abs/physics/0402083

Fit model

Z(zA?w)
A a(P) = Y @ €™ ol (P) K
5 fit Variablesl: {Mgs i gmr Mgesgms M4 —, COSH, P} .
P
Note: ¢ = %(451 ¢,) Y 0
<

A\

{Q[(P) — SB . BLB . TKres . SKres . BLKres . TX . SX . BLX '
x
o Angular momentum factors = S,

e Barrier factors = B,

o Lineshapes = 1; / Py

e Sy includes radiative corrections. Decay kinematics

o S are obtained from tensor formalism.
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Fit example

e Fit for a; and o; for each channel.

e Pole masses and widths of the
resonances fixed

e Unbinned negative log
likelihood fit
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Prospects

 (Currently on-going

Belle Il Online luminosity Exp: 7-40 - All runs
. . . Integrated luminosity - 700

e This analysis 1s expected to be the first e —
—— [ LRecorded dt = 667.45 [fb~!] L 600

publication on the amplitude analysis of
B — Krry decays in Belle-II.
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e Expected additional results: Branching ratios of
less studied intermediate K, decays
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e Result planned with latest processed data

o
o
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Amplitude Model

e Frame of reference =K rest frame

o Coordinates: 7 =p,, ¥y =P, X (Dyr X D)

o Degrees of freedom: 16 (4 x 4 p) - 4 (masses) - 4 (pr, = 0) - 3 (rotations ) = 5

res

2 2
My m,(mg — m
o Phase Space: d® ~ —- 12077 o12) dmygy,dm,dmgd cos Odg
Mp12

e Conversion between momenta and 5 observables:

1
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S5 L
2 2 2 2 i
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5 _ COS_I m7%+ + mT%— + 2E7Z'+EJZ'_ - mﬂ.+n._
° 2 |l_57r+ | |]_572'_ |

), ¢i=¢$§,if¢+<0,¢+—>¢++2ﬂand¢_>0,gb_—>q§_—2ﬂ

 p»=|p,:|(cosOcos¢,, sing, sinfcosp,)
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B-decay Angular Factors
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Belle II simulation [ £dt=1444fb"!

®
ACKZ2Ioull ubtraction TE =
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- //7 Model stat. unc.

4000 - $  sWeighted MC

e sFit Method : Create background subtracted distribution

» Obtain signal only samples to perform our amplitude model fit
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