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Data set
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Belle : arXiv:0810.0335(2008)

B 9K (*)I +| B BABAR : arXiv:0807.4119(2008)

BABAR : arXiv:0804.4412(2008)

@ b—>s FCNC process(y/Z penguin and box diagrams)
7
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J f
wo!
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@ The amplitude is a function of s=g%/m?,
AT (b — sC*C")
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@ Sensitive to Cy, C,,and sign(C, ), (|C,|from b—>sy)

-~
-

o< [(1 +23) (ICS"P + |C5517) + 4 (1 - E) ICS"P + 12Re (cgffcgff)] + COT.

@ New physics may contribute at the same order as the SM.
@ - may change Wilson coefficients dramatically: C. = C;SM+CNP

@ Many observables: Br, A-p, A, Agg. .-

@ NP hint s / models can be examined from various perspectives

e
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657MBB

B 2K®I*I- (Branching fraction) g ssaves
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preliminary

1

Belle(x10) <= BABAR(x107)
Kl 4.80%05 ,,+0.3 3.9+0.7+0.2
K| 10.7+11, ,+0.9 11.1+1.9+0.7

Belle and BABAR results are consistent
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B 2K®™I*- (Isospin asymmetr
(7,. /T,0)xB(B* > K™y~ B(B* - K"l

A, =

(7, /T,0)xB(B® > Kl + B(B* - K"l

preliminary

10 125 15 175 20 225 25

5 7.
q°(GeV*/c?)
KIIl =-0.31727 +0.05 witho=1.75

K'll =-0.29"7: +0.03 with o =1.40
KON =-0.30012 +£0.04 witho =2.24
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KIIl =-1.437%+0.05 with2.7c

K'll =—0.56"°7 £0.03 with 3.2¢
KOl =-0.64"% +0.03 with 3.9c

Need more statistics.

@ Large negative A, in the low g2 region in BABAR,
which is not expected in SM.
@ No significant A, in Belle data, but consistent with BABAR.




B 2K ®I*|- (Lepton flavor ratio / CP asymmetr

ﬁLepton flavor ratio : R ., =B(K"u u7)/ B(K e"e")
@ In SM, R(K*) ~0.75 , R(K)~1.0 are expected
@ Ry Is sensitive to neutral SUSY Higgs if tanf is large

preliminary
-I> =
Mode Belle BABAR ?

Kl 1.0340.194+0.06 0.96%03; £ 0.05
K*Il 0.83+0.17£0.05 1.377052 £ 0.09

@ CP asymmetry : A =(Ng—Ng)/(Ng+Nj)

@ In SM, small A-; Is expected
preliminar ?
> Mode combined gq
</l>
Mode Acp Bﬂtf K+ete— —0187018 10,01
Kl +0.04+0.10+0.02 K*0te= 0.025035) +0.02
K*+e+re— 0017926 £0.02

K=l -0.10%=0.10%x0.01 016

: Sb K*ete—  0.017018 £0.01 )
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B 2K®I*I- (K* longitudinal polarization)

@ Longitudinal K* polarization F, by fitting to cos 6.
@ Important for model independent Ag
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B 2K ®)|*]- (lepton forward-backward asymmetry)

@ A; due to an interference Forward Backward

between y and Z contributions B p N ﬂ
@ C,,C,, can be accessed from Agg _&
e Via K [ 0 K

@ A by fitting to cos 6,
dI’

3 3 R
=—F, (1—-cos® @)+ s (1= F_)(1+c0s” Gy ) + A0S By,

d cos @y,
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Looks like wrong sign C, is found ?7?
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B 2VV

@ In B>VV, three polarization states contribute:

@ Longitudinal = 4) <«-(®)-- e --()->

@ Transverse t A+ +<-(® @-»
O

@ The amplitudes in SM are expected to be:

m, m
A A A =1—:1—
mg m
oK TIT0) HFAG
2 2 oK™
I | A, | my ¥Ul[ September 2008
L= - 2 2 2 2 1 = y
I IAIT+HAT+HA] mg e

KR

Q £L~1.O for tree dominant

@ f, ~0.5 for penguin dominant
@ Many theoretical attempts to explain within
SM(P annihilation or rescattering) and beyond SM o

@ Br and f, of ¢K* SU(3) related modes |—56w =t

are important for improved understandez |_os

Longitudinal Polarlzatlon raction (f.)

——  OK5(1430)F
I ——— dK5(1430)°
S——— 1\"";}"

ﬁ” ﬂ“
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B 2VV_(angular analysis)

(ex) B>oK*

Decay rate can be formulated:

1 @cos%’ 05286, += (1—®sm 0, sin’ 6?
chostcosH

Longitudinal Transverse

f, can be obtained by fitting to cos6, and coso,
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Preliminary

B0 3PK*0
@ p°K*0 js through P and C

Events / 2MeV/c?

24 525 526 527

Events | BMeV
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.10 -0.05 0.00

5.28 529

d\\‘\ 4 o dk”\d K M, (GeVic?) AE (GeV)
@ First observation by BABAR 3 3
(232MBB : PRL 97,201801(2006)) g 3
@ Br(p°K*®) = (5.6+0.9+1.3 )x106(5.3c) £ 2
® fi(p°K*®) =057£0.09+0.08 W _ & g
@ Br(foK*0) =(2.6+0.6+0.9)x10 (5.00)" S
So oo [N
Mode v .S B Bor T | Excess but no evidence... |
(events) (%) (o) (10~9) (10-%) 1 Difference between Belle and :
pOK*O 77 b—|—%§ 8 573 9.7 2. 1+8 g—l—g g < 3.4 ‘I BABIIS\IE IS IeS§ t.ha?ﬂZG, SO .thIS I
0(980)K*)  51.2+204 556 95 14+06+06 o[ | WoUld be statistical fluctuation - 1
p KT~ 207.8 555 11.15 5.0 2.84+0.5+0.5 -
fo(980)K 7~ 10697355 11.43 3.5 14404503 - First observations
Pt K 2007097 674 45 a5tiived for three body decays
rtr Ktn™ —547510 684 0.0 —0.1712HL <91

N
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B+ QK*OK*+

467MBB

arXiv:0901.1223(20009)

@ b—>d gluonic & electroweak penguin

"4 W
b d b d —p
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s K ol s K
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(g=1uct) " (g=uct) !
C
P Pew

@ b—>d penguin K*K*0 by BABAR
@ Br = (1.28*938+0.11)x10¢
@ f =0.80"319+0.06
Q Br(K*OK*+) is expected to be ~Br(K*0K*0)

Final State K- nt 1{2 t K at Kt «°

fr 0. 7>+3 23 +0.03 0.7912-22 + 0.03
B (x107¢) 0.85+061 +0.11 1.80+32% +0.16

B Significance S (o) 2.28 2.18

Combined Results:

fL 0.75%0:2¢ + 0.03
B (x107°) 1.2+ 0.5+0.1
B Significance S (o) 3

Bur, (X 10_0) 2.0

4l 0 Br(K*K**) ~ Br(K*K*?)
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|F|rst evidence!

l “ f (K*OK*+) ~ f (K*OK*O) ~f (pp)
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B+ =>K*0K+ E‘. 657MBB ‘Preliminary
~ELM(K*(980)°) signal region |=

@ b—>d gluonic & electroweak penguin

(g=uct)

P
@ Upper limits:

@ CLEO: Br<5.3x10°
@ BABAR : Br < 1.1x106 (with 232MBB)
@ Theoretical predictions
@ ~0.5x10°% : flavor SU(3) symmetry
@ ~0.3x10° : perturbative QCD factorization

(g=u,c 1)

(with 10MBB)
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Q.I D08 Q.08 004 .02 CI! _0.02 004 OJZ‘E (Ogevoj'l
First evidence of B* 2K*(890)°K*
Mode Yield Br(x10°) c

K*(890)°K* 47.7%+11.1 0.68+0.16%0.10 4.4

R"2(1430)0K+ 23.4*x12.1 0.63%x0.33%*0.12 1.5
<1.10

B M(K )1.(6(_::';a )_
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B 20K* 467MBB arXiv:0901.3703(2009)

o
— =« K*(980)

________ K*,(1430) @ oK*(980)° first evidence by Belle
i @ (657MBB : PRL 101, 231801)

| Mes @ Br = (1.840.7%0.3)x10
0 e @fL =0.56+0.29+018
W, 1@ BABAR also found oK*(980)°
2" A 1= ’ @ Br, f,_ are consistent with Belle
= 200} SN 2 @ wK*(980)* excess is also seen
ol o -"'""‘ ““ "LQ 2600
Z 6oof 3 . % %
E I ', s 9 400
[1]) 400 ‘.\ - e8]
WK* * Lok ’,'.“\‘\ ] 200/
opmers _575'?";:.:':5'.5.;&:’5.29 ot
mgg (GeV)
Mode Br(x10%) (U.L.)) S(o) f, A
®wK*(980)° 2.2+0.6%0.2 4.1 0.72%0.14%0.02 0.45=%*0.25%0.02

oK*(980)* 2.4*1.0*0.2(<7.4) 25 0.41%x0.18*+0.05 0.29%0.35*0.02
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B Sok* i

467MBB

arXiv:0901.3703(20009)

SV, VT decays : oK,*(1430)%*, ®K,*(1430)%* are observed!

Mode Br(x10%) (U.L.) S(o) f, Acp
®K,*(1430)°  18.4%1.8%1.7 9.8 -0.07£0.09+0.02
oK,*(1430)* 27.5%£3.0x2.6 9.2 -0.10%£0.094£0.02
®K,*(1430)° 10.1+2.0x1.1 5.0 0.45%£0.12+0.02 -0.37%*0.17%£0.02
oK,*(1430)* 21.5%£3.6x24 6.1 0.56%x0.10%+£0.04 +0.14%£0.15=%0.02

op”* 159+16*+14 9.8 0.90%+0.05*0.03 -0.20%*=0.09=%0.02
wp” 0.8£0.5£0.2(<1.6) 1.6 --- ---
of, 1.0+0.3+0.1(<1.5) 4.5

(BABAR) B-VT modes f,~1

Mode
B-2>¢K,*(1430)°
B-2>¢K,*(1430)*

4 March, 2009

fL
0.85+0'06_0_07 i 004

0.80%009 . +0.03 W\

What is happening in SU(3)

related VV and VT modes???

f (0K*)~0.5| | f (@K*)~0.5¢?)

‘I* puzzle?

| fL(9K,*)~1.0 |7 | f (0K ,*)~0.5

Y.unno
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Summary

KKWII have been updated

@ Intriguing results were found:
@ Large negative A, in low g7
@ Wrong sign C, appears to be favored(?!)

@ Many fresh results for B>VV 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!!!
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