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“Other Physics”

● Key physics priorities of Super B Factory are 
well established (eg. Bigi, yesterday)

1) B physics

2) τ physics

3) D physics
● When considering the physics case, we should 

consider as full as picture as possible: 4), 5) ...

● We do not know who wins the medals until we 
run the race!



  

BABAR 100+ CITATIONS BELLE



  

OBSERVATION OF A NARROW MESON 
DECAYING TO D+(S) PI0

Quickly confirmed by Belle (& CLEO):

PRL 90 (2003) 242001 PRL 91 (2003) 262002



  

OBSERVATION OF A NARROW 
CHARMONIUM–LIKE STATE

PRL 91 (2003) 262001

Quickly confirmed by Babar (& CDF &D0):

PRD 73 (2006) 011101



  

Spectroscopy – possible medallists

● glueballs
– possible production in B, D, J/ψ, ... decay

● exotic states: 
– 4-quarks, 5-quarks, molecules, hybrids, ...

● low energy spectroscopy
– eg. ππ S-wave studies via Dalitz plot analyses

● undiscovered states
– eg. η

b
 – the lowest energy bb bound state (!)



  

Tools for spectroscopy @ SuperB

● Production
– ISR
– γγ

● Decay
– B, D, charmonia decays
– hadronic, semileptonic, radiative decays
– τ decays

● (Different processes related by Watson's theorem)



  

Hadronic B decay 
spectroscopy

– Example from charmed B decays
● B+ → D(*)-π+π+

– Belle, PRD 69 (2004) 112002



  

Operation in the Υ region

● Primary operation at the Υ(4S)

● Operation also at Υ(5S) (B
s
 physics) and 

ψ(3770) also discussed
● Other CM energies

– Υ(1S) [small energy spread very beneficial]
● production of η

b
 via Υ(1S) → η

b
γ (?)

– Υ(2S), Υ(3S) ...
– above Υ(5S)

● B
c
 production and decay



  

Bs  Ds
+ π-

9 events in Bs* Bs*

Bs  Ds*+ π-

4 events in Bs* Bs*

Bs  Ds
(*)+ ρ- Bs  J/ψ φ/η 

7 events in Bs* Bs* 3 events in Bs* Bs*

 Bs signals are identified  with Mbc and ∆E

Bs* Bs*

- 0.08<∆E<- 0.02 MeV

Clear Bs signals seen in Bs
*Bs

* region

BsBs ,  Bs*Bs , Bs*Bs*

Mbc vs ∆E 
BsBs, Bs

*Bs, Bs
*Bs

* signals can 
be separated well

KEK-B Υ(5S) Engineering Run

PRELIMINARY



  

KEK-B Υ(5S) Engineering Run

2 candidates
Exp. BG: 0.14

1 candidates
Exp. BG: 0.15

0 candidates
Exp. BG: 0.5

B(Bsγγ )<0.56x10-4(90% CL)
                   PDG :<1.48x10-4

                     SM: 0.5-1.0x10-

B(BsK+K-)<3.4x10-4(90% CL) 
                PDG :<0.59x10-4

B(Bsφγ )<4.1x10-4(90% CL) 
PDG :<1.2x10-4

 Bs → γ γ  Bs →K+ K-  Bs → φ γ 

PRELIMINARY



  

B
c
 physics

● Interest in B
c
 mesons for various reasons

– QCD : both quarks quite heavy
– CP violation : several interesting channels

● B
c
+ → DD

s
+ is equivalent of B

u
+ → DK+ (γ)

● sensitivity depends on r
B
 ~10% (B

u
) ⇒ ~100% (B

c
)

● B
c
 production quite suppressed at LHC

– what about (near) threshold e+e- → B
c
+B

c
- ?

– clean environment → many more available channels



  

Electroweak physics

● Possibility to measure sin2θ
W
 in e+e- → μ+μ- 

discussed (by W.Bartel) in SuperKEKB LoI 
– hep-ex/0406071

● For higher luminosity SuperB, e+e- → M+M- 
(M=π,K,D) also possible

● “Simple” measurement of forward-backward 
asymmetry, but sensitivity of O(10-3) required



  

ILC



  



  

Summary

● The core of the physics program is well 
established and well motivated
– addresses “big questions” of particle physics

● However, it is important that SuperB has 
potential in numerous other areas

● The most interesting results are often surprises!



  

Super B Factory ⇒ Super Flavour Factory


