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Status of Belle Il analyses
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https://indico.belle2.org/event/14981/contributions/98569/attachments/37111/55129/phywee_GdM_LG.pdf

Few words on the perspectives

® b—syv: unique to Belle Il, corroborate evidence improving precision with

® [T A with additional K(*) channels

® additional tagging techniques (STA to improve precision, HTA to study g2 spectrum with
better resolution)

® use of RunZ dataset (and what will come next)

® b—sTT!
® most stringent limit from B9—=K*0zz LHCb measurement (Abhijit’s talk)

® many handles to improve Belle Il B+—K+rr measurement: additional 7 channels, semileptonic
and inclusive tag, further optimisation of analysis strategy when adding less pure modes



Systematics evolution

: {ITA
We foreseen Improvements on

systematics related to: Source Impact on o,

1 Normalization of BB background 0.90

® i i Y Normalization of continuum background 0.10

backgr_oun,d normallsatlons genera”y’ Leading B-decay branching fractions 0.22

statistical in origin 3 Branching fraction for Bt — KtKOK? 0.49

p-wave component for BY — K+KJK? 0.02

- - 4 Branching fraction for B — D** 0.42

¢ SpGClﬁC baCkground mOdeHIng Branching fraction for BY — K nn 0.20

Branching fraction for D — KX 0.14

® detectors performances (improvements Continuum-background modeling, BDT, 0.01

: ti | t ti d Integrated luminosity <0.01

INn particie reconstruction an Number of BB 0.02

identification algorithms, usage of Off-resonance sample normalization 0.05

MC d Track-finding efficiency 0.20

rd) Signal-kaon PID 0.07

Photon energy 0.08

® simulated sample size — larger MC Hadronic energy ¢

: K7 efficiency in ECL 0.22

samples can be produced in a smart Signal SM form-factors 0.02

way (Save to disk only skimmed Qlobal signal efficif':ncy 0.03

2 Simulated-sample size 052

events)



Suggested discussion points



B — K vv reinterpretation

Dream scenario:

Ovehynnikov+ [2306.09508]
Abdughani+ [2309.03706]
Berezhnoy+ (2309.17191]
Datta+ [2310.15136]
McKeent [2312.00982)
Ho+ [2401.10112]
Bolton+ [2403.13887)
Bolton+ [2503.19025]
Berezhnoy+ [2507.10801]

Altmannshofer+ [2311.14629]
Altmannshofer+ [2411.06592]
Hu [2412.19084]

Calibbi+ [2502.04900]

Ding+ [2504.00383]

Gabrielli+ [2402.05901]
Bolton+ [2403.13887]
Hu [2412.19084]
Calibbi+ [2502.04900]
Aliev+ [2503.22347]
Bolton+ [2503.19025]
Di Luzio+ [2505.11499]
Berezhnoy+ [2507.10801]

Altmannshofer+ [2311.14629]
Fridell+ [2312.12507]

—‘_ B+_>K++mv

This is an incomplete list.

Let me know if any paper is missing.

M. Schmidt

Athron+ [2308.13426]
Gabrielli+ [2402.05901]
Marzoeca+ [2404.06533]

Bird+ [hep-ph/0601090],

Ho- [240110112]

He+ [2403.12485]

16" 252 09605) Wangs+ [2309.03727]

Chens [2403.02897)
Dev-+ [2407.04670)
Hati+ [2408.00060]

He+ [2309.12741]
Chen+ [2309.12904]
Marzocea [2404.06533]
Allwicher+ [2410.21444]

Bause+ [2309.00075]

3-body decay SMEFT | Allwicher+ [2309.02246]

He+ [2209.05223]
He+ [2309.12741] darkSMEFT VSMEFT
Hou+ [2402.19208]

Bolton+ [2403.13857]

Boltons [2503.19025]

Felkl+ (2111.04327]
Felkl+ (2309.02940]
Leal+ [2404.17440]

assume that the B — K vv excess is confirmed with 5sigma.

What do we learn about new physics?

What are the most important model independent and model dependent

implications?

How can the implications be checked?


https://indico.belle2.org/event/14981/contributions/98595/attachments/37144/55194/BelleIIPhysicsWeek-Michael_Schmidt_v2.pdf

Interpretation of experimental results, more in general

Belle Il is going into the direction of making likelihoods, data tables, .. available on
HEP data.

Data tables, likelihoods, ...

[ ]
E.g. « 10.6k publications
e >4 million page views / year
Belle II simulation preliminary  x 106 7 .
o Bkt o 43 Belle, 9 Belle Il entries
g2 s . . . e B — K*vi entry (coming soon):
8 o z!  Selection efficiency as a function of dof (g2.... ) for the phase space s i Y ( 9 . )
= ' : 2 likelihood & joint number densities
£ s€ = model allow to reinterpret the results in specific BSM models
; :: H A(g;f —— A(g‘{g ;é 0’ A(ggf ?é 0 HEPData Se.archforB" — K*%77 7~ decays at the Belle Il experiment
The Belle-ll collaboration Adachi, I. ; Adamczyk, K. ; Aggarwal, L. ; et al.
0.0 L L
M’?K‘“E) [(ievz/cﬂ '
G. de Marino, L Gartner

Suggestions for specific information/format that can help reinterpretation?


https://indico.belle2.org/event/14981/contributions/98569/attachments/37111/55129/phywee_GdM_LG.pdf

Examples of desiderata from future B — K v

measurements

Comparing B - Kvvand B — K(*) v

B(B — K®up)
B(B — K(*)Vﬁ)SM

integrated BF's: Rie = integrated BF’s:

O. Sumensari

Comparing B - Kvv and B — K(*) v
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Impact of Belle Il measurements depend on the needed precision and g2 s
resolution, can we do something in the with the next round of PP
q €

measurements?



https://indico.belle2.org/event/14981/contributions/98592/attachments/37140/55180/belle2-sumensari.pdf
https://indico.belle2.org/event/14981/contributions/98653/attachments/37108/55125/NP_BKnunu.pdf

Additional questions from the audience?



