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+0.43 +0.07Belle  (6 /fb) : 0.45 −0.44 −0.09
BABAR  (9 /fb) : 0.12+0.37 +0.09− −

sin2f1(=sin2b)
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B-Factories (BABAR/PEP-II, Belle/KEKB)  started  taking  data  from  1999
To  confirm  the  large  CP  violation  in  B  meson  system
                       as  predicted  in  Kabayashi-Maskawa  theory.

Back  to  2000
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B-Factories  have  confirmed  the  large  CP  violation
in  particular,  B  cc K   modes : sin2f    = 0.672E0.0230−

1 high  precision !

Now,  the  reference  for  the  new  physics  search 
f      = 21.15 +0.90

−0.881

f      = 89.0+4.4
−4.22

year

f      = 69+19
−213

h�p://ckmfi�er.in2p3.fr/

O.Long @ Moriond, 
                     EW, 2010

Now...
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Good  agreement  with  the  CP  observed  in  bccs  modes−

Need  more  statistics
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0
0

.

.
1
1

6
9

Average 0.60 +-
0
0

.

.
1
1

1
3

BaBar 0.48 ± 0.52 ± 0.06 ± 0.10
Average 0.48 ± 0.53
BaBar 0.20 ± 0.52 ± 0.07 ± 0.07
Average 0.20 ± 0.53
BaBar -0.72 ± 0.71 ± 0.08
Average -0.72 ± 0.71
BaBar 0.97 +-

0
0

.

.
0
5

3
2

Average 0.97 +-
0
0

.

.
0
5

3
2

BaBar 0.01 ± 0.31 ± 0.05 ± 0.09
Average 0.01 ± 0.33
BaBar 0.86 ± 0.08 ± 0.03
Belle 0.68 ± 0.15 ± 0.03 +-

0
0

.

.
2
1

1
3

Average 0.82 ± 0.07

SM  correction  tends  to  be  higher
    than  the  CP  observed  in  b  ccs  transition−

more  statistics
      is  needed !

No  convincing
   evidence  for
       new  physics...

QCDF:M.Beneke,
    PLB620, 143 (2005)

SCET/QCDF : A.R.Williamson, J.Zupan
    PRD74, 014003 (2006)

QCDF:H.Cheng, CK.Chua, A.Soni,
    PRD72, 014006 (2005),
    PRD72, 094003 (2005)

SU(3):M.Gronau, J.Rosner, Z.Zupan,
    PRD74, 093003 (2006)

sin2f    from  b  s penguin1
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B  B  mixing0 0− Tree  decay Penguin  decay

 = sin2 φ2pp 

 = 0  pp 

d

b V*tb

B0

d

b

t

t

V*
tb

Vtd

Vtd

B0

VtdV*tb

V*tdVtbp
q d

W

b

u

u
B0

u,c,t d

d

A V*
tbVtd

d

b

d

u

B0

u

d

Vud

V*
ub

A V*
ubVud

l=ei2f2

 = sin2 φ2pp 

 = 0  pp 

= 1− pp 
2 sin2 2

φeff

l=ei2f2 1−R  ePT
-if2

1−R  ePT
 if2

,RPT

PV*tbVtd

TV*ubVud
=

If  there  is  no  penguin  polution but  actually...

f    measurement2

To  extract  f    :  isospin  analysis  2
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f     = 89.0+4.4
−4.22

f      = 92.4+6.0
−6.52 (68%C.L.)

CKM  fit :

f      = 91.7E14.92Belle : 275M BB

using  upper  limit  on  Br(B  r  r  )  w/  657M  BB0 00

BaBar : 465M BB arXiv:0901.3522v4

BELLE

assuming  longitudinal  polarization  fraction :1

＋0 －0A  =A
~

00A
~

A＋－~
2
1

A＋－

2
1

00A2q
A  (A  )＋－ ＋－

00A  (A  )00

＋0 －0A  (A  ) B (B )r r (r r )－
－＋ ＋ 00

B (B )r r＋ －0 0

B (B )r r0 0 0 0

Amplitude
ij~

A  =e   Aij2f3iPRL 65,3381(1990)

pp = 1- pp 
2 sin(2   +2q) 2

φadmixture  of  CP-even  and CP-odd  states
a  separation  is  possible  (angular  analysis)

arXiv:0808.2576v3

f    measurement : isospin  analysis2
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Other  CKM  measurements
DIS 2010 @ Florence,  Italy  (2010, Apr., 19-23) 21



ρ
-1 -0.5 0 0.5 1

η

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

ρ
-1 -0.5 0 0.5 1

η

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

ρ
-1 -0.5 0 0.5 1

η

-0.2

0

0.2

0.4

0.6

0.8

1

1.2
0π0D

ρ
-1 -0.5 0 0.5 1

η

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

ρ
-1 -0.5 0 0.5 1

η

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

)ντ→BR(B

ρ
-1 -0.5 0 0.5 1

η

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

ρ
-1 -0.5 0 0.5 1

η

-1

-0.5

0

0.5

1

ρ
-1 -0.5 0 0.5 1

η

-1

-0.5

0

0.5

1

ρ
-1 -0.5 0 0.5 1

ρ
-1 -0.5 0 0.5 1

ρ
-1 -0.5 0 0.5 1

η

-1

-0.5

0

0.5

1

η

-1

-0.5

0

0.5

1

ρ
-1 -0.5 0 0.5 1

η

-1

-0.5

0

0.5

1

η

-1

-0.5

0

0.5

1

ρ
-1 -0.5 0 0.5 1

ρ
-1 -0.5 0 0.5 1

η

-1

-0.5

0

0.5

1

η

-1

-0.5

0

0.5

1

ρ
-1 -0.5 0 0.5 1

ρ
-1 -0.5 0 0.5 1

η

-0.5

0

0.5

1

η

-0.5

0

0.5

1

ρ
-1 -0.5 0 0.5 1

ρ
-1 -0.5 0 0.5 1

η

-0.5

0

0.5

1

βsin2

η

-0.5

0

0.5

1

ρ
-1 -0.5 0 0.5 1

ρ
-1 -0.5 0 0.5 1

VcdVcb*
VudVub*

VtdVtb*
VcdVcb*

1f

2f

3f

B J/y Ks

B rg / BK*g

B pp,rr,rp 

B DK (Dalitz,GLW)

2f +f1 3

B Dh 
 time-dep. Dalitz

b u l n 

tnB 

Dm d 

Data  reprocess  w/  new  tracking + q-dep.  g  threshold
signal  yield  B  h’KS 
        : 48E10%  increase

D * p(    )

eff : 20~40%  increase  
Full  statistics  (~770M BB)  

New  results  will  be  provided  soon BELLE

Other  CKM  measurements
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tracking/vertexing
e/g detection

p/K/p identification
m/K  identificationL

Silicon Strip  det.
small-cell Drift Chamber

pure-CsI calorimeter (end-cap)

Scintilator
ARich, TOP counter

Pixel detector

L = γ±
2ere

1+
σ y

*

σ x
*

 

 
 

 

 
 
I ±ξ±y

βy
*

RL

Ry

 

 
 

 

 
 

Ecm = 10.58 GeV
         = @Y(4S)

8 x 10   /cm  /s
35 2

aiming  for

Super  B  factories
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Super B-Factories  bring  
   the  NP  searches  to  
      a  new  level  of  sensitivity

2010 2012 2014 2016 2018 2020 2022
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x1035
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ed
  L

um
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ity

year

8 x 10   /cm  /s
35 2

2 x 10   /cm  /s
35 2

-150 ab   by  the  end  of  FY2020

Belle

2.1 x 10   /cm  /s34 2

-1~1 ab

-1SuperB : 80 ab     in  7th  year

in  2020

f1       4%        1.6%
f2       11           2
f3       19           3

Error  ~0.5 ab   50ab-1 -1
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B-Factories  have  achieved  the  primary  goal : 

B  cc K   modes : sin2f    = 0.672E0.0230−
1

the  reference  for  
              the  new  physics  search 

f      = 21.15 +0.90
−0.881

f      = 89.0+4.4
−4.22

f     = 69+19
−213

Confirmation  of  the  large  CP  violation  in  B  meson  system

Now  B-Factories  have  started  to  search  for  New  Physics  beyond  the  SM

4%  precision

penguin  modes  (esp.  b  s  penguin  e.g. h’K  )  are  senstive  to  New  Physics

more  statistics  is  needed

Next  generations  of  B-factory  are  being   proposed,
                                             and  these  bring  the  New  Physics   searchs
                                                                                          to  the  new  level  of  sensitivity 

Currently,  the  results  are  consistent  with  the  SM  expectation

Summary
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e−(HER) : 8.0GeV
e+(LER) : 3.5GeV

KEKB PEP-II

e−(HER) : 9.0GeV
e+(LER) : 3.1GeV

cmE     =10.58GeV 
    (=@  Y(4S))

SVT(5-layer)
DCH(40-layer)

EMC

IFR

SVT+DCH
DRC(imaging)

SVD(3/4-layer)
CDC(50-layer)

ECL

KLM

CDC
ACC(threshold)

TOF(time-of-flight)

tracking/vertexing

e/g detection

p/K/P identificationp/K/p identification

m/K  identificationL

Silicon Strip Detector
Drift Chamber

CsI calorimeter

Resistive Plate Chamber

dE/dx
Cherenkov detector

1.5T Solenoid

B  factories
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