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ﬁ SuperKE KB nano-beam technology

Asymmetric energy e+e- collider at KEK: 7 GeV e- and 4 GeV e+ A 30 fold increase in instantaneous luminosity over
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Nano-Beam scheme

6,~100pm,o, ~2um

es smaller beam spot and

1.5 times increase in beam
current &g 30 x luminosity




i Belle |l detector
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Belle Il international collaboration

Greenlane
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Countries (institutions):

Armenia (1), Australia (3), Austria (1), Canada (5), China (12), Czechia (1), France (3), Germany (12),
India (9), Israel (1), Italy (9), Japan (16), Malaysia (1), Mexico (3), Poland (1), Russia (6),

Saudi Arabia (1), Slovenia (2), South Korea (9), Spain (1), Taiwan (3), Thailand (2), Turkey (1), USA
(18), Ukraine (1), Viet Nam (1).



i Accumulated data
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Detector performance
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Mainly using D® decays to validate

Excellent vertexing/tracking
Good K-rt separation

Well simulated photon tagging
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BS physics

New hadron states Zb's, b bbar
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Basic quark diagrams for charmless B decays

interference between comparable amplitudes causes big cp violation
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Looking for deviations from the SM predictions of a small BF or Acp



Continuum background suppression

Need to develop good pattern recognition Ml g .
tools (Al) in order to fight against huge e e
continuum background in rare B decays!
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Summary of systematics uncertainties (in %) by category and channel.
Channel B K= B =4kl B  =4K° B" =yK_
Source =gt 7= py
Tracking efficiency 2.1 2.8 2.1 2.8
Photon efficiency 0.5 0.5 0.5 0.5
K§’ efficiency - 4.5 - 4.5
= PID - - 2.4 2.4
K* PID 25 - 25 -
Cont. supp. modelling 5.0 1.0 5.5 2.3
SxI fraction 2.6 1.8 5.9 3.2
N(BB) T1
Total 6.6 5.9 9.1 7.2
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i B—-n'K

already compatible to
the world average

This analysis World average

Channel B (x10%
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i Acp measurement for B — K%z

|t/ o
P(At) = 1 [1+ ¢{Acos(AmgzAt) +S SiIl(AmdAt)}]‘

%
SM: direct CPV ~ 0

SM: time-dependent CPV
SKER’O — Sln(2¢l)

May sensitive to NP 1f Agozo # O
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I, = —~ tA0 —2A, + —2A,0 0——7— =0
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- B> Kgxo 1s important to test 1sospin sum-rule
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Null sensitivity can be down ——
to 0.03 level in the long run i
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189.8 fb!
rediscovery
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Bt — p™p® B = a0t

Using combined B — p p measurements and
Isospin symmetries to have better constrain on
the hadronic uncertainties

The CKM unitary angle ¢, can be determined
by the measurements of BF and A, of B — pp
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Update of B* — p* p® 189.8 b

Candidates per 15 MeV

Normalized
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‘_L Update of B — p*p? 189810

Fit result
Signal long
Signal trans
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i 109431002 £0.027 | (0.950 +0.016)




Expected physics results

The Belle 11 Physics Book
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Peak Luminosity [em™?s~1T

Prog Theor Exp Phys (2019)

arXiv:1808.10567 [hep-ex]
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https://arxiv.org/abs/1808.10567

i Summary

= Bellell will collect ~500 fb-! data before
long shutdown in 2023

= Some rediscovery results were obtained
with <190fb-! data

= \We have prepared analysis tools to better
tag neutral final state particles and to
suppress continuum background

= LHCb and Belle Il are complementary In
new physics search
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