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SuperKEKB

e SuperKEKB is an asymmetric €' (4 GeV) and e (7 GeV) collider located at KEK, Japan.
e [t uses “Nano beam” scheme to achieve the higher luminosity.
»Squeeze the vertical beta function /J’y* at the IP and increase the beam current.

et + e —Y (4S) at Vs = 10.58 GeV Luminosity o
Instantaneous luminosity: 6x10°¢cm™s’! beam size: ¢
o\ | beam-beam par.: g
‘\\ . s Belle Il L _ ’)’:t 1 y —gy:t b tI
e : =5 + = R eam curren
AN SuperKEKB - Ere o) B+ ¢ beta function: ﬁ*
|_KEKB_| SuperKEKB
Add / modify RF systems 22mrad
for higher beam cYJrren( ¢
tLow emtittance positrons . - $ 1p.m
petas, {:' e — ) -4
Low emittance electrons
to inject

Kavita Lalwani, MNIT Jaipur, India DIS-2021, April 12-16, 2021 Stony Brook, NY



Belle 11 Detector

Aim to achieve 50 ab™! by 2030 J—"
Current Integrated Luminosity: 119.26 fb™! (today)
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K, and muon detectors

Resistive plate chambers +
(new) scintillator w/ iron flux
return
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Performance of Belle 11 Detector

Particle Identification (K/m Separation) Tracking Efficiency (T)
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Performance of Belle II Detector (continue..)

. S Neutral reconstruction
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Belle II Physics Program
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Measurement of the CKM Angles
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D** - D'x*, D' — K K

Charm Physics

Time-integrated CP Asymmetry
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2x better time resolution over
Belle/Babar (thanks to the
improved vertex detector and
the*“nano-beams” technique in
Belle II)

Resolution improvement visible

atr <0
9
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Charm Physics :D? - D! Mixing

D’ wrong-sign decays

e Used to measure CPV and mixing parameters.

e Reconstruct RS & WS decays, extract PDF from RS
and use it to fit the WS distributions.

e Compute the WS-to-RS ratio of yields, expected to

WS-to-RS ratio [107]

be equivalent to the ratio of branching ratios (WA).
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The resolution of release energy Q,
1s a factor of 2 better than Belle.
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Charmless B decays
Stringent SM test: B—Kn isospin sum rule (hep-ph/0508047).
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https://arxiv.org/pdf/hep-ph/0508047.pdf

B"™—K™ v decays

(u!c!t) . . . .
b s o Transition mediated by a virtual Z-boson.
o e SM prediction for the BF [B*— K v v]_,, is (4.6 £0.5)x 10
1 SM
" [B2TIP, PTEW? 2019, 123CO01].
Z
1.340.8 -5
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T Mass Measurement

BELLE2-CONF-PH-2020-010

Mass of 7 lepton is measured from the threshold in “pseudomass” variable.

Mminz\/Me?n +* 2(Ebeam - E3n)(E31r - P31r)
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2fy } Belle Il (2020)%:1777.28 + 0.75 + 0.33 MeV/c?
= __+___ + - __J'_ TP T | T B _ii “ e
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This measurement is in good agreement with the current world average.
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Search for Dark Sector (Z’— invisible)

The signature is a bump in the recoil
PRL 124(2020)141801 ghature P
mass distribution of the {+0- system
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Dark sector: Axion-like particles

Signal can be identified by a peak in the recoil invariant mass and g invariant mass.

2y decay and 3y final state

No significant excess seen.

The highest local significance is 2.8c.
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Belle II Physics Results

2 published PRL dark-sector searches:

» Search for an invisibly decaying Z’ boson [PRL 124(2020)141801 (published 6 April 2020)
» Search for axion-like particles [PRL 125 (2020)161806] (published 14 October 2020)

12 conference papers posted to arXiv:

> Calibration of the hadronic full-event interpretation. [2rXiv:2008.06096] (17 ayq. 2020
» B0 — D**¢&v (1) firstresuli (2) untagged (3) using FEI ). (12 June, 18 Aug., 16 Sep. 2020)
» Hadronic mass moments of B — X v decays. [arXiv:2009.04493] (9 Sep. 2020)
» Rediscovery of B — nlv. [arXiv:2008.08819] (20 Aug. 2020)
> B lifetime in hadronic decays. [arXiv:2005.07507] (15 May 2020)
» Calibration of the flavour tagger [arXiv:2008.02707] (6 Aug 2020)
used to make “rediscovery” of CPV in B — J/@ Ks. [BELLE2-NOTE-PL-2020-11-1]
» Rediscovery of B — @K*. 1arXiv:2008.03873] (10 Aug 2020)
» B — charmless (1) firstresull (2) CP asymmetries ). (27 May, 20 Sep. 2020)
» Tau lepton mass measurement [arxiv:2008.04665] (10 Aug 2020)
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.125.161806
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https://arxiv.org/abs/2008.10299
https://arxiv.org/abs/2009.04493
https://arxiv.org/abs/2008.08819
https://arxiv.org/abs/2005.07507
https://arxiv.org/abs/2008.02707
https://arxiv.org/abs/2008.03873
https://arxiv.org/abs/2008.04665
https://arxiv.org/abs/2005.13559
https://docs.belle2.org/record/2024/files/BELLE2-NOTE-PL-2020-11.pdf
https://arxiv.org/abs/2008.07198

Summary and Conclusion

e The maximal luminosity 2.4x10°* cm™ s™! (now) will be increased and will
reach 6x10* cm™ s’ in 20209.

e Published two PRL papers with adding new exclusion limits in the Dark Sector
from the data collected in the 2018 commissioning run.

e Belle II started Phase 3 operations in March 2019, up to now a total of 119.26 fb!
integrated luminosity have been recorded.

e Several analysis are ongoing, we are already competitive with BaBar and Belle in the
Dark Sector.

e Upcoming large and clean samples of B, D mesons will allow Belle II to search
for NP and will improve the measurements of SM parameters.

*Stay tuned for more results*

Kavita Lalwani, MNIT Jaipur, India DIS-2021, April 12-16, 2021 Stony Brook, NY 17



Thank you for your kind attention
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Belle II Collaboration:
Members: 1050
Institutions: 120
Countries/Regions: 26
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Candidates per 0.1 MeV/c2?

Charm Physics

D° wrong sign decays
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CP Asymmetry in Charmless two body decays
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CP Asymmetry in Charmless 3 body decays
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Belle II Operation History
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Long-term Plans
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