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binning philosophy

> As many as possible within the limit of keeping the fits stable

> Prime example: B%* — K0ty
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> m,, resolution is excellent

» no limits to the narrowness of the bins
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» More bins

» |Less bins
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Clearly depends on stats
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> |In both cases bin edges are part of the same set, e.g. 4.0, 6.0, 8.0, etc...



1L.OH = B — J/¢(ee) K~
— B = J/(pp) K

05 6 ~ 140 MeV

sk 0~ 40 MeV
> LFU test Ry, R  low-q2:  [0.1% 1.1] GeV? or e
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What about electrons?
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> For electrons, the finer the binning gets, the stronger the correlations between the bins |
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Electrons: ¢2 constrained

» Upcoming B — K YeTe™ angular analysis
In two wide ranges:
-g> € [1.1, 6.0] GeV2

g2 € [1.1,7.0] GeV> possible thanks to g calculated by constraining
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Binned vs unbinned

» LHCb is performing complementary g2-unbinned
measurements

> Journey started in 2017 with (binned) phase ——
difference determination in BT - K uu

» Now 4D unbinned fit to B —» K™ %uu

> Complementary model assumptions

> z-expansion [PRL 132 (2024) 131801, PRD 109 (2024) 052009]
> dispersion relation [LHCb-PAPER-2024-011 in preparation]

Pro: more information

Cons: model-dependence (require
external inputs from theory, e.g. FFs)
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Unbinned analyses: pros

> Better sensitivity S 8 mean 002772 0.040
] 28520
> Exact improvement depends on fit | j
configuration, stats, etc. unbinned 4
3
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'Reinterpretation of the result?

> z-expansion analysis provided bootstrapped set of
coefficients

> Dispersion relation will provide synthetic datasets

> |arge stat toys generated from fit result
covariance matrix

> can be refitted with different inputs/constraints

> A 3rd unbinned B — K Yuu analysis is on the way

» minimal possible model dependency
» amplitudes parametrised with 4th order polynomials in g* € [1.1, 8.0] Ge V2

> no inputs required for FF, ect. —_',
ST



| Summary and discussion points

» Muons: as many bins a possible
> Electrons: less stat and worse resolution, possibility to splitting bins in the short future

» Unbinned analyses: complementary information, different level of model dependency baked
into the analysis

» Can be extended to other decays, e.g. Bt — Ktuu, CPV (split by Bt vs B""), BT — 2t uu
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