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Outline

• Introduction – where we are
• Approaches to BSM in B decays

– Effects on rare B decays
– Effects on τ decays

• Accelerator design
• Detector design
• Schedule
• Summary
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KEKB luminosity

Lpeak=5.4x1033/cm2/s
(World record)

Max Lday = 280pb-1

Total integ. L = 32.8fb-1

(before summer 01)
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CP violation in B0B0 system

Result from global fit (sin2φ1=0.99)
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Three phases of KEKB

L=5x1033 1034 > 1035
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KEKB in near future
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The triangle in 2006

Element

|Vcb|

|Vub|

|Vtd|

φ1

φ2

φ3

φ1+φ2+φ3

Method

BgD(*)lν

BgXulν

∆m, Bgργ

J/ψKs etc.

Bgππ, ρπ

BgΚπ,ππ

BgDCPΚ

Meas. err. w/300fb-1

10%

15%

5%, if fB is determined

1.5deg.

δACP=20%

δACP=3%

δACP=10%

13deg.
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SUSY in EW penguin (1)
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B g Xsγ and H+/−

Borzumati and Greub
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SUSY in EW penguin (2)

- Precise Br

- Mµµ, Mνν distributions

- F/B charge asymmetry

b s

µ+

µ−

θ

Need a few x 1000 fb-1
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B g K*µµ

A.Ali

m(µµ)2 distribution F/B asymmetry

SM
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BSM in tree decay

- Large Br of O(1)%

- Uncertainty in form factor cancels.

- τ polarization: exp. challenge

Need >1000fb-1
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BSM in τ decay

τ g µγ

Need > 1000fb-1

T.Ohshima
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Competition with hadron B factories
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Hadron and e+e− B Factories

4Hadronic B factories have much higher B production rate.

4The e+e− machines are advantageous in the mesurements of:

- B decays including γ / π0 or (multiple) ν’s or φ, and

- inclusive BF’s, e.g. bgsγ and bgsl+l−.

4A possible scenario of e+e− B factories:

- Before the discovery of SUSY at LHC/ LC:  Search for the   

hints in B and τ decays and give constraints to the models.

- After SUSY is discovered: Measure SUSY couplings including 

complex phases.          SUSY CP
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Looking at SUSY CP
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•Two separate rings
e+ (LER) : 3.5 GeV
e− (HER) : 8.0 GeV

•ECM : 10.58 GeV at Υ(4S)
•Luminosity 

•target:     1034 cm-2s-1 

•achieved:5.4x1033cm-2s-1

•±11 mrad crossing angle 
•Small beam sizes:
�σy ≈3 µm;  σx ≈ 100 µm

KEKB collider at present
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Accelerator design – parameters
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Accelerator upgrade

Y.Onishi
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Injection linac – requirements
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Injection linac – possible solutions

- C-band option  21 40MV/m

- Recirculation option

- e- injection @15mA/s has no problem.

- e+ injection @ 6mA/s: need two bunch accel. and larger e+

acceptance
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Vacuum system – photon stop

Y.Suetsugu



IPNS-RPC, Feb. 2002 M.Yamauchi

Detector  – present Belle
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Detector upgrade

Component

Vertex meas.

Tracking

Calorimetry

π/Κ separation

µ ID

Electronics

DAQ

Computing

Upgrade requirements

σ=100µmg30µm,  smaller radius pixel?

Probably OK

Fake photons g shorter shaping time?

Various new ideas

RPC g wire chamber?

Fully pipelined digitizer

x20 throughput

x100 computing power
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Schedule – an example
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Summary

• KEKB/Belle has been running successfully, and 
discovered CP violation in B meson system.

• A possible extension of KEKB/Belle is considered to 
search for BSM in B and τ decays.
- Precise test of the KM unitarity triangle.
- Test of SUSY effects in the penguin loop.
- Search for H+/− in B decays.
- LFV τ decays.
These are competitive with the hadron B factories.

• Machine/detector design is going on. The target date 
will be ~2006.


