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Excellent performances of B factories ~ 1.4 ab-1 !!!

+

Today’s results are based on

657MBB for Belle

465(or 384)MBB for BABAR



bs FCNC process(/Z penguin and box diagrams)

The amplitude is a function of s=q2/m2
b

Sensitive to C9, C10 and sign(C7 ), (|C7|from bs)

New physics may contribute at the same order as the SM.

 may change Wilson coefficients dramatically:  Ci = Ci
SM+Ci

NP

Many observables: Br, ACP, AI, AFB…

NP hint s / models can be examined  from various perspectives

BK(*)l+l-
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Belle     : arXiv:0810.0335(2008)

BABAR : arXiv:0807.4119(2008)

BABAR : arXiv:0804.4412(2008)



4 March, 2009 Y.Unno 5

BK(*)l+l- (Branching fraction)

Belle(x10-7) BABAR(x10-7)

Kll 4.80+0.5
-0.4±0.3 3.9±0.7±0.2

K*ll 10.7+1.1
-1.0±0.9 11.1±1.9±0.7

Belle and BABAR results are consistent

Kll K*ll Kll K*ll

red curves are min., max. allowed form factors in SM

Yellow hatch regions are J/(’)X veto

signals Partial branching fractions

BMB

BMB

384

657

preliminary



BK(*)l+l- (Isospin asymmetry)
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Large negative AI in the low q2 region in BABAR,

which is not expected in SM.

No significant AI in Belle data, but consistent with BABAR.

Need more statistics.



Lepton flavor ratio :

In SM, R(K*) ~0.75 , R(K)~1.0 are expected

RK(*) is sensitive to neutral SUSY Higgs if tan is large

CP asymmetry :
In SM, small ACP is expected

BK(*)l+l- (Lepton flavor ratio / CP asymmetry)
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Mode Acp

Kll +0.04±0.10±0.02

K*ll -0.10±0.10±0.01
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BK(*)l+l- (K* longitudinal polarization)
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Longitudinal K* polarization FL by fitting to cos K*

Important for model independent AFB

K*

preliminary
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BK(*)l+l- (lepton forward-backward asymmetry)
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AFB due to an interference 

between  and Z contributions

C9,C10 can be accessed from AFB

AFB by fitting to cos Bl

Looks like wrong sign C7 is found ???  

preliminary
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In BVV, three polarization states contribute:

The amplitudes in SM are expected to be:

fL~1.0 for tree dominant

fL~0.5 for penguin dominant
Many theoretical attempts to explain within

SM(P annihilation or rescattering) and beyond SM

Br and fL of  K* SU(3) related modes 

are important for improved understand

BVV
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BVV  (angular analysis)  
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LL ff

dd

d

(ex) BK*

Decay rate can be formulated:

fL can be obtained by fitting to cos1 and cos2

Longitudinal Transverse



B0
0K*0           
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0K*0 is through P and C

First observation by BABAR

(232MBB : PRL 97,201801(2006))

Br(0K*0 ) = (5.6±0.9±1.3 )x10-6(5.3)

fL(
0K*0 ) = 0.57±0.09±0.08

Br(f0K*0)   =(2.6±0.6±0.9)x10-6 (5.0)

BMB657

First observations

for three body decays

Excess but no evidence…
Difference between Belle and

BABAR is less than 2, so this 

would be statistical fluctuation

Preliminary



B+
K*0K*+
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bd gluonic & electroweak penguin

bd penguin K*0K*0 by BABAR
Br = (1.28+0.35±0.11)x10-6

fL = 0.80+0.10±0.06

Br(K*0K*+) is expected to be ~Br(K*0K*0)

BMB467

First evidence!
Br(K*0K*+) ~ Br(K*0K*0)

fL(K*0K*+) ~ fL(K*0K*0) ~ fL()

mES

m(K*+)

m(K*0)

E

cos(K*+)

cos(K*0)

)(
0*

0*
  SKKKB

-0.30

-0.12

arXiv:0901.1223(2009)
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B+
K*0K+ BMB657 Preliminary

bd gluonic & electroweak penguin

Upper limits:
CLEO :   Br < 5.3x10-6 (with  10MBB)

BABAR : Br < 1.1x10-6 (with 232MBB)

Theoretical predictions

~0.5x10-6 : flavor SU(3) symmetry

~0.3x10-6 : perturbative QCD factorization

Bkg subtracted m(K) distribution

First evidence of B+
K*(890)0K+

Mode Yield Br(x10-6) 

K*(890)0K+ 47.7±11.1 0.68±0.16±0.10 4.4

K*2(1430)0K+ 23.4±12.1 0.63±0.33±0.12

<1.10

1.5

m(K*(980)0) signal region



BK* 
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BMB467

K*(980)0 first evidence by Belle
(657MBB : PRL 101, 231801)

Br = (1.8±0.7±0.3)x10-6

fL = 0.56±0.29+0.18
-0.08

BABAR also found K*(980)0

Br, fL are consistent with Belle

K*(980)+ excess is also seen 

K* 0

K* +

mES m(K) 

cos(K*0) cos(K*+)

Mode Br(x10-6)   (U.L.) S() fL ACP

K*(980) 0 2.2±0.6±0.2 4.1 0.72±0.14±0.02 0.45±0.25±0.02

K*(980) + 2.4±1.0±0.2(<7.4) 2.5 0.41±0.18±0.05 0.29±0.35±0.02

arXiv:0901.3703(2009)
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BMB467

Mode Br(x10-6)   (U.L.) S() fL ACP

K0*(1430)0 18.4±1.8±1.7 9.8 --- -0.07±0.09±0.02

K0*(1430)+ 27.5±3.0±2.6 9.2 --- -0.10±0.09±0.02

K2*(1430)0 10.1±2.0±1.1 5.0 0.45±0.12±0.02 -0.37±0.17±0.02

K2*(1430)+ 21.5±3.6±2.4 6.1 0.56±0.10±0.04 +0.14±0.15±0.02

+ 15.9±1.6±1.4 9.8 0.90±0.05±0.03 -0.20±0.09±0.02

0 0.8±0.5±0.2(<1.6) 1.6 --- ---

f0 1.0±0.3±0.1(<1.5) 4.5 --- ---

SV, VT decays : K0*(1430)0/+, K2*(1430)0/+ are observed!

Mode fL

BK2*(1430)0 0.85+0.06
-0.07±0.04

BK2*(1430)+ 0.80+0.09
-0.10±0.03

(BABAR) BVT modes fL~1

fL(K2*)~0.5

fL(K*)~0.5 fL(K*)~0.5(?)=≠

=

≠

What is happening in SU(3)

related VV and VT  modes???

puzzle?

fL(K2*)~1.0

arXiv:0901.3703(2009)
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Summary

K(*)ll have been updated 

Intriguing results were found: 

Large negative AI in low q2

Wrong sign C7 appears to be favored(?!)

Many fresh results for BVV polarization puzzle

Many new observations

Additional polarization puzzle(!?) in VV, VT modes

Super B factory is needed for more precise measurement

More updates at summer 09 conferences!!!


