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Introduction

* The standard model: successful, incomplete.

Direct approach Indirect approach

 Weak-interactions of quarks (flavor physics): promising for indirect
searches;

* Flavor physics guestions:

< are there new CP violating phases in the quark sector?
+ does nature have multiple Higgs bosons?
are there flavor-changing neutral currents beyond the SM?

+ are there sources of lepton flavor violation? 2
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Flavor physics at Belle |l

Belle Il core program: metrology of CKM and CPV parameters

Quark mixing:
mass eigenstates are not equal to the weak

eigenstates. Quark mixing described by unitary
Cabibbo-Kobayashi-Maskawa matrix.
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Flavor physics at Belle |l

R(K’) and R(K)

anomalies

R(D ) and R(D) anomalies
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Belle |l at SuperKEKB
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Low emittance gun

Mass (GeV/c?)

Low emittance electrons
to inject

900 BB pairs/second at design intensity

96% of Y(4S) mesons decay to BB pairs

- low background production of billions BB pairs
* precisely known collision energy
 coherent B-B evolution



Belle Il performance in 2018

 QOperated with only one slice of silicon vertex detector
e First collisions and pilot run April 26 - July 17 2018

e Maximum luminosity &~ 5x1033 cm-2s-1 (~ 1% of design luminosity)
* Integrated luminosity & ~ 0.5 fb-

ot SRR R R | Rediscovery strategy - back to the basics:
i charged tracks and photons
] |
o 5 strange and ciharm particles
1Y

B mesons (cut-based analysis)

B mesons (full event interpretation)

S hes 1/1/2021 11203 17172025 17202
1/1/2019
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Event shape
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Event topology tell us we see B'’s: g
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Bellell 2018

Preliminary
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Spherical R, Jet-like
At Y(4S) resonance we record R2 — H2 / HO

BB pairs with 99% efficiency
and 2% retention rate.
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Charm rediscoveries - D" tags

Cabibbo favored D decays are observed
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Singly Cabibbo suppressed D decays (CP eigenstates) are observed
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Belle II

* A requirement on D* candidate, pcms > 2.5 GeV/c, allows to extract prominent D signal;
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Without D" tagging too
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Fully reconstructed b—c S

Belle II
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e > 200 B candidates in hadronic modes

Reconstruction of these signals aIIows for validation of tracking, vertexing and particle
|dent|f|Cat|On performances ARGUS Results on B Decays via b -» C Transitions

Henning Schroder
DESY, Hamburg, Germany

[L dt = 227 pb-

ABSTRACT

Using the ARGUS detector at the e’'e~ storage ring DORIS II at DESY new results on beauty physics have .‘

10 §.,been obtained. About 280 B mesons have been reconstructed in 26 hadronic decay modes.
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Belle II

Partially reconstructed B decays =
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Radiative b—s

Penguin decay b—sy: BF ~ 10-5
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lllustrates capabilities of Belle Il to study rare decays
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Full event reconstruction o

Belle II

[ Tracks J [Displaced Verticesj [Neutral Clustersj

e Recursive reconstruction algorithm (full event
interpretation): > 5000 B decay modes.

e Boosted decision tree classifier.

It recovers missing kinematic information partially and K NS\ /[ ><|
infers strong constraints on the signal candidates by D%t D, J |
automatically reconstructing the rest of the event in \| / (@b *b:)
thousands of exclusive decay channels. B® B*
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Allows to increase performance in B reconstruction. That’s essential for further studying
of B decays with missing energy.
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Summary D

Belle II

e Belle Il came online in 2018 - “rediscovered” heavy
flavour: charm, beauty.

e Essential validation information to check and optimize the
Belle |l performance in view of the 2019 physics run.

e Ready to start physics in Super Factory mode.
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