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KL and muon detector
Resistive Plate Counter (barrel outer layers)
Scintillator + WLSF + MPPC

(end-caps , inner 2 barrel layers)

EM Calorimeter
Csl(T), waveform sampling electronics

electrons (7 GeV) Mﬁwﬁmwﬁt‘n}:ro(';mml)
Prox. focusing Aerogel RICH (forward)
Vertex Detector -
2 layers Si Pixels (DEPFET) +
4 layers Si double sided strip DSSD

positrons (4 GeV)

Central Drift Chamber
Smaller cell size, long lever arm

Vs~9—11 GeV = bb energy region



Belle-ll is a Super Flavor Factory 7>

— a Super B Factory (~ 1.1 x 10° BB pairs per ab™1) Q.D
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— a Super Charm Factory (~ 1.3 x 10° cC pairs perab™!) | > —

hadrons

— a Super T Factory (~ 0.9 X 10° tHt” pairs per ab™1)

— exploit the clean e™e™ environment to search for exotic
hadrons, dark photons/Higgs, light Dark Matter particles, ALPs, LLPs ...



Belle-ll : the Big Questions in SM and beyond

Are there new CP-violating phases in the quark sector ? SM CPV
cannot explain baryon-antibaryon asymmetry.

— CPVin B loop decays and charm
Does nature have multiple Higgs bosons ?
— Flavor transitions involving the tau lepton (B—>1v & B— D 1v)

Does nature have a left-right symmetry, and are there flavor changing
neutral currents beyond the SM ?

— CPVin B — K" (Kn’)y, B— K™vv, angular variables in b — s,d I"l~
Are there sources of lepton flavor violation ?

— LFV tdecays
Is there a dark sector of particle physics at the same mass scale as
ordinary matter ?

— Search for MeV — GeV dark matter particles

What is the nature of the strong force in binding hadrons?

— In-depth study of recently discovered new states and search for new ones



Hadron Spectroscopy a Pandora Box
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From KEKB to Super KEKB

super-KEKB

E (GeV) B*, (mm) B*. (cm) @ I (A) L (cm3s?)
LER/HER | LER/MER | LER/HER | (mrad) | LER/MER
KEKB 3.5/8.0 5.9/59 | 120/120 11 16/1.2 | 2.1x10%
e T .
SuperKEKB 4070 € 0270300 3225 | 415 K 3.6/2.6 )| 80x10*
factor 20 factor 2-3

4 steps: Intermediate luminosity (1 X 103 /cm?/sec, 5 ab!)

High Luminosity (6 X 103%/cm?/sec, 50 ab-!) with a detector upgrade
Polarization Upgrade, Advanced R&D

Ultra high luminosity (4 x 1036/cm?/sec, 250 ab-!), R&D Project




Peak luminosity [1034 cm2s]
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SuperKEKB/Belle |l status and plans

Evolution of peak luminosity
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World-record:
4, 7x1034 cm2s-

' Pixel exchange,
. 8| TOP PMT replace,
onlinear collimator,
etc..
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2028 or later

(under discussion)

Run 2
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* Run 2 is long —end 2028 or later

» Steady accumulation at ~2 x 103°cm~s~1 for several ab1—

2" generation

 After Run 2 — upgrade proposal for reach design luminosity and tens of ab !
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