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The Belle II experiment @ SuperKEKB collider

New facility on the intensity frontier: production of virtual particles
to probe energies beyond the energy frontier
(prime examples: GIM, m., 3 gen.,my)
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CKM is the main source of CPV!

= But with current data ~30% NP amplitude
in B mixing cannot be excluded

Significantly more data is needed!

SuperKEKB / Belle II = 50 x KEK/Belle
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.89.033016
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KEKB — SuperKEKB

-L=8x103% cm™? s! (KEKB x 40)

- Achievable using nano-beam scheme:
— vertical beam size of only 50nm at the IP

while doubling the beam current!

Belle Il detector

Positron damping ring

Electron-Positron

# | linear accelerator

SuperKEKB

- Many upgrades to cope with higher
currents (RF system, beampipe, linac &
positron damping ring)

- All basic accelerator components
now in place

- New SC final focusing magnets to
be installed early next year

- Installation and tuning of new
damping ring is underway
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KEKB — SuperKEKB

-L=8x10% cm? s! (KEKB x 40) SuperKEKB

- Achievable using nano-beam scheme:
— vertical beam size of only 50nm at the IP

while doubling the beam current!

Belle Il detector
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First turns and successful storage of beams In the
electron and positron rings were achieved on Feb. 26™!
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Belle II detector

e II

- Installation completed by autumn (except VXD)

- First collisions in 2017
(2018 with full Belle 1I)

- Plan to collect 50 ab* by 2024
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- very clean e"e” environment

- High detection efficiency
for ~, ", ng,L
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KL and muon detector:
Resistive Plate Counter (barrel)

Wr + WLSF + MPPC (end-caps)
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EM Calorimeter:
Csl(Tl), waveform sampling (ba
Pure Csl + waveform sampling |

'pégation counter (barrel)

electron (7GeV) Aerogel RICH (fwd)

Beryllium beam pipe
2cm diameter

Vertex Detector
2 layers DEPFET + 4 |
positron (4GeV)

Central Drift Chamber
He(50%):C2Hs(50%), Small ce
lever arm, fast electronics

L MC, 7.5 ab! @ py
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Physics prospects: Examples
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Physics prospects

Very rich physics program to uncover NP:

- B physics:

* constraining unitarity triangle, new CP
violating phases, rare B decays

* Bs decays

- Charm physics

- Tau physics (e.g. LFV 7T — )
B(r LFV) <1077 - <107Y -

- Hadron spectroscopy

Phys.Rev,D89:033016.2014
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Projection to 2024:
Belle2 @ 50 ab!
+ LHCb @ 50 fb!

~10% NP contribution
to B mixing can be
clearly established

Observable future
sensitivity |

CKM matrix |

|Veo| [B — X V] 1%

V| [B — wlv] 2.5%

sin 2¢4 0.008

O 1.5°

¢3 [B— DK] 2°

CPV |

S(Bs — J/¢o) 0.01

S(Bs — ¢¢) 0.05

S(Byg — oK) 0.05

S(Bg — n'K) 0.02

S(Bg — K*v) 0.03

S(Bs — ¢y) 0.05

S(Bg — pv) 0.15

ALy 0.001

.ACP(Bd — 8’7) 0.005

rare decays |

B(B — Tv) 5%

B(B — pv) ™%

B(B — D1v) 3%

B(Bs — pp) 10%

AFB(B%K*uu)q(z) 0.05

B(B — K*vv) 10%

B(B — sv) 1%
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http://journals.aps.org/prd/abstract/10.1103/PhysRevD.89.033016

.. which has just started!
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Very exc1t1ng time ahead! with lots of (new) physics to follow from 2018 -
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