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KEKB and Belle

1999–2010

Physics targets:

CP Violation,
Spectroscopy,
τ Physics,
New Physics beyond Standard Model,
...

Belle data samples:

On resonances:
Υ(5S): 121 fb−1

Υ(4S): 711 fb−1

Υ(3S): 3 fb−1

Υ(2S): 25 fb−1

Υ(1S): 5.8 fb−1

Off reson./scan:
∼ 100 fb−1

Total: ∼ 1000 fb−1

X.L. Wang (Fudan) Belle&Belle II 1 / 22



X.L. Wang (Fudan) Belle&Belle II 2 / 22



The Belle China Group

Institutions: IHEP, PKU and USTC
Manpower: about 20
Mostly work on physics analysis

The Belle Workshop, Huairou, Beijing, 2010
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A lot list of charmonium-like states
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A lot list of charged charmonium-like states

Belle is not just a B factory, but also a charm factory.
High luminosity and high energy open the area of open-charm, which is quite different to
light hadrons.
There may be new hadrons out of quark model discovered: multi-quarks, molecule states,
hadro-charmonium, glueball, ...
China group contributes a lot: Y (4008), Y (4260), X(4350), Y (4360), Y (4660),
Zc(3900)+, ...
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Some exotics from Belle
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Advantage of new accelerator: SuperKEKB

L = γ±
2eγe

[1 +
σ∗y
σ∗x

]
I±ξy±
β∗y±

[ RL
Rξy

]

beam size:
100µm(H) × 2µm(V ) →
10µm(H) × 59nm(V )

KEKB→SuperKEKB

Nano-Beam scheme,
extremely small β∗y , low
emittance

Beam current (I±)×2

40 times higher luminorsity:

2.1× 1034 → 8× 1035 cm−2s−1

Redesign the lattice to reduce the
emittance (replace short dipoles with
longer ones, increase wiggler cycles)
(being tuned)

Replace beam pipes with TiN-coated
beam pipes with antechambers
(works well)

New e+ Damping Ring constructed

DR tunnel

New superconducting final focusing mag-
nets near the Interaction Point (IP)

e− 2.6Ae+ 3.6A

Reinforce RF systems for
higher beam currents

Improve monitors and control system
Injector Linac upgrade:

Upgrade positron capture section
Low emittance RF
electron gun
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The schedule of Belle II

First Belle II collisions on April 26, 2018 !!!

Commissioning:

SuperKEKB: Clean beam pipe, monitor, tuning
optics, collimators, ...

Belle II: Safe operation, bkg study, beam abort
system, calibration, ...



Profile of SuperKEKB luminosity and Belle II data sample

1 ab−1 (Belle data size)
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Belle II detector
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Real with Belle II
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The tracking system
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Barrel PID: image Time Of Propagation (iTOP)
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Slide from Dr. Chunhua Li.
Belle2Link: contribution from IHEP.
Several proposals of DAQ upgrade will be discussed in coming B2GM.



Expected performance of Belle II
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Belle II Collaboration

Belle II Collaboration: 25 counties/regions, 108 institutions, 810 colleagues (by Apr 11,
2018).
China Group: IHEP, PKU, USTC, Beihang U. and Fudan U.
Soochow U. and LLNU are applying and should join Belle II in the coming B2GM (June
11, 2018).
Fudan U. and France joint Belle II at the same IB meeting (June, 2017).
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1st workshop of Belle II China Group

A quite successful workshop!
Reviewed the achievements on Belle, and
discussed on researches with Belle II.
35 participants, 20 invited talks. One session
of China Group related affairs, and one
afternoon for free discussion.

Topics of the talks: Physics, generator,
hardware, software, DAQ, trigger, ...
Discussion: funding, research topics,
cooperation, group meetings, annual workshop,
Sharing labs and computing resources at China
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The China group at Belle II

Past & now at Belle II
China group made great
contribution to Belle II

Belle2link (IHEP)
PXD DAQ (IHEP)
B2TIP — physics potential
study (BUAA)

China group is contributing more

KLM detector (Fudan,
Soochow U.)
Computing (BUAA, Fudan)
PXD, SVD, Trigger/DAQ,
B-field mapping, ...
Generator, Data validation,
IP profile, luminorsity, ...
DAQ upgrade (Fudan,
USTC, IHEP)?

Future at Belle II
Hardware, electronics, computing

Fudan: hardware lab based on KLM, computing
IHEP: Belle II trigger, DAQ upgrade
BUAA: computing cluster joining Belle II GRID
CAS "Zhuoyue" computing cluster (2019) ?
DAQ upgrade: Fudan, USTC, IHEP ?

Physics
Where China group has advantage

DD̄-mixing and CPV
Exotics: XYZ & quarkonium, Tcs , Tcc ,
D∗(2380),...

New idea, new method
Lepton universality (RK , RD , RD∗ )
Semileptonic decays using the B decay vertex
Dark sector

What’s the hot topics of heavy flavor physics?
What China group can do?



Summary

Belle is an excellent experiment, and China group contribute a lot.

Belle II is going to start physics running in 2019.

We are preparing...

Thank you!
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Back-up
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