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Introduction

[1 Flavor-Changing Neutral Current

(FCNC)

[1 Forbidden at tree level in the SM, but occurs via loop or box diagrams
[] Sensitive to heavy particles in new physics models

[1 Presented are studies on

(b—>sY)
<< Penguin diagram >>
Y
ot
b $ : S

Vi TV

® Rare decays

Results on

e The most stringent limit on Myt

B> K{{892)y, Ky, Kruty

(b—=>sl™1")

<< Penguin >>

v/Z
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th t Vts

e Rarer decays

Resultson B—=K"I'T. XI'I"

<< Box >>
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Analysis in General

[1 Signal-yield extraction

1.
2.

Reconstruction of (K5, pp) inthe CM frame

Two kinematic variables to identify B decays:

def R :
— My, = \/ Eeram — pg?  (beam-constrained mass)

def
_AE = Ep — Epegm (energy difference)

Fit of N},

[0 Continuum: eTe~ — gg suppression using

[1 Event shape variables: (modified) Fox-Wolfram moments, etc.

[1 B flight direction
[l AFE cut
[] etc.
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B — K*(892)y Analysis

[ Reconstructed modes: : PRELIMINARY
e (a) KTy = (b KTty
O x O | = HErEE=S -
D B _> K (89%_) /_y O 40 + VYield 180.5 +15.5-14.8 +2.7-3.1 —E Yield 64.2 +9.4-8.7 +1.2-1.1
C% K T Y KSﬂ- r — fit result ':— —— fit result _
0 BT — K*(892)" v D

— K™% Kgrm™ 20 1

[0 Dataset: 29.4fb 1

Entries/(MeV/cZ)
o

[0 BB background
[1 A small contribution from B — K™ 7~y

[EEY
o

Yield 7.3 +3.4-2.8 £ 0.2

— fit result -: — fit result
....... total b.g. I «eeeee total b.g.

Preliminary
B(B° - K*~) = (4.08 7035 +0.26) x 1075
B(BT—K*"y) = (492753, o) x 107°

52 522 524 526 528 52 522 524 526 5.28

Beam constrained mass (GeV/cZ)

Mbc
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B — K*(892)y

Asymmetry

N(B) - N(5)

1 —2w N(B)+ N(B)

(w: wrong tag fraction = 0.9 %)

O Acp ~ 0.5% inthe SM

~ 20 % in some new physics models

PRELIMINARY

B — K*v

= (b) KTy

20 - Yield 93.6 +11.2-10.5 +1.6-2.0 1

— fit result
------- total b.g.

] P
: (@) K'mty
Yield 86.9 +10.9-10.3+ 1.4

— fit result
~~~~~~~ total b.g.

(d) ety

E (c) Ksn y

“‘E 8 [ Yield 29.2 +6.5-5.8 + 0.6 1 Yield 34.9 +7.0-6.3 £ 0.6
> L — fit result — fit result
[J From the self-tagged modes: 2 - S AR T S T b
Ktn= Kgrnt, KT g0 ‘ _
Wiahflelfybhilh
Preliminary =Y (f) K Py § (e) Ky
6:— Yield229+5750+04 1 Y|e|d142+5043+05
Acp(K*y) = (+3.2182 £2.0) % = -
S IR M '3
_ * a1 R O IR
8.5 % < ACP (K ,7) < +14.9 % (90 % CL) 05.2 5.22 5.24 5.26 5.28 5.2 5.22 5.24 5.26 5.28
Beam constrained mass (GeV/cz)
My,
Tetsuo Ab
o BEAUTY2002 Jun. 17, 2002
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B — Kmy Analysis with Mg, > M (sg2)

20
[] Some resonant structure is expected: g || Mpc>527Gev |10
>
K™*(1410), K5(1430), K*(1680), etc. é 15 E_ 56(1410)\/
[0 Dataset: 29.4fb ! g 10 + - AF sideband
w [
[] A clear excess around Mg = 1.4 GeV 5 FE | ﬂ_ﬂ-r
O Fitting Mp,. in 1.25 < Mg, < 1.6 GeV, ok N I M =
. _ 1841 o 12 14 16 18 2 22 24
— Signal yield: 27 _-_gevts (5.00 signif.) M(KT)(GeV/c?)
e [ Tldaa [1.25 < My < 1.6Gev
= B --qq
z I
o8 T
- 2 10
?ssumlng O g L Hﬁﬂ (
* *
K*(1410)% + K (1430)% 0 UH
+ non-resonant K "y (N.R.) -
O B | | | | | | | | | | | | | | | | | |
— Extract the resonant components. >2 522 524 526 528 5.3
M, (GeV/c?)
Tetsuo Ab
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Multi-dimensional Unbinned Maximum Likelihood Fit

to cos Hhel, MKT{'! Mbc

Spin state | Helicity-angle distribution

¥(1430) | |2, £1> | cos? Ol — cos? Ol

K*(1410) | |1,£1> 1 — cos? Opel
N.R. - ~ flat

—— total
*

Signal yield Signif.

K;(1430)y | 24+£9+1 ] 31

K*@a10yy | 54783 —
N.R. 0.075:2 —

Events

0 0.2 0.4 0.6 0.8 1
cos 6,

B(B° —K3(1430)%) = (1.510% £0.1) x 107°

hep-ex/0205025; submitted to Phys. Rev. Lett.
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BT — K n n"y Analysis

“T; >0 : I 1 data
S C — total
] ] % 40 — _——— qa -
[l Photon-polarization measurement o f CgE
using K1(1400) —» Knm 2 30 _|_||_I_H %b*ﬂsy
— could be a tool to search for new physics > 20 JU B ”LLI =
(M. Gronau et al., PRL 88 (2002) 051802) 10 =
Dataset: 294fb_1 0 - f e A A AR Lo e s T v s s O
52 522 524 526 528 53
. . M V
Fitting Mp. in Mg.. < 2.4GeV, oe(GEVICY)
— Signal yield: 57 11275 evts (5.90 signif) G 25F ldwa  CIes
2 C qq
> 20
v 8 :
:L -
g F
. o -
; ,_A\FssumlngjL ; S 10F
K* Ty + K -
8 P 5
+ non-resonant K "~ 77y (N.R.) N
1 1.5 2
— Extract these 3 components. 7 M, (GeVic?)
Mbc > 5.27GeV
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Multi-dimensional Unbinned Maximum Likelihood Fit

to MKT&" M7r7r’ Mbc

g - —~ 40
o F 1 dat o L 1 dat
S a0 o M S f ——ow M,
> - [ Kpy S 30F [ K*ny
B8 [ S [ qq _
@ 20 2 r =7 b - sy +BB
5 I 2 20 -
: / N
10 [ Y
L 10 &)
0 W/%V 0 F e A A A o o =
0.8 1 1.2 1.4 1.6 075 1 125 15
M, (GeVic?) M. _(GeVic?)
Signal yield | Significance | B (x107°)
K Onty | 33752 3.7 2.0 7 +0.2
+ 0 +4 +0.2
KTpy | 24127 2.2 1.0x0.9 "3
N.R. 0.0 T4 — —
hep-ex/0205025; submitted to Phys. Rev. Lett.
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Summary of b — sy Measurements

(using isospin symmetry)

Mode B(x107?)
 K*y 4.2+ 0.4 | < Belle, BaBar, CLEO
K3(1430)y | 1.0£0.4 | excluding K5 — Knm
Exclusive< K*ry 3.1+1.0
Kpy 3.0+ 1.6
_ Sum 11.3 £ 2.1
Inclusive — < Belle, CLEO, ALEPH
Exclusive(K*vy, KJv, Knry)

= 39 = 8%

Next step: >3-body kaonic system
for a better understanding on b — sy measurements
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b — sl Measurements

0 Exclusive Analysis
1 B — Kl+l_, K*(892> [T~ (T =ete, )

[1 Experimentally easy, but more theoretical uncertainty

0 Inclusive Analysis
0 B— X 1T~

[1 Experimentally difficult, but less theoretical uncertainty

Tetsuo Ab
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B — KW[*~ Analysis

[ Reconstructed modes:

(\lg . :_ I |'< -I'- _' T f T I T I
L] BO—>K5l+l_, BT — KTt~ P (@) Kee T
=4F 1 -
0 BY — K*(892)° 1+~ b : _
— Ktn—, Kgn" *22— 1 :
0 BT — K*(892)T 171~ % ]
‘%K—Fﬂ'o, K57T+ 1_T """" I -
[0 Dataset: 29.1fb~! P g
_ TF (€ Kpp 5
[0 BB backgrounds 6 E3 I
5 F + -
L1 Jhp(y") X eliminated by J/p(1)") veto 4 i :
O I"vX, 1" vY suppressed using Fmiss ol: E3 “H E
2 ¢ + r E
0 K™ hTh™ estimated with 1 Hw Uil Al -
- the reconstructed K/ "4~ data 05:2 '52|25 5.25 5275 5:2 '52|25' 525 5275 5
_ th(te measured momentum-dependent fake M, (GeVi/c?)
rate
Tetsuo Abe
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B — K™t~ Results

Mode Signal yield B(x1079) Significance
Ketem | 41157109 <1.3 25
K*ete | 63137110 < 5.6 25
Kpfp= [ 95757700 | 099%05, 00s | 47
K*ptp~ | 2155795 <3.1 -

First Observation

B(B— KItl™) = (0.75153° £0.09) x 1076

(significance: 5.3 0)

Phys. Rev. Lett. 88 (2002) 021801

Tetsuo Ab
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B — K™t~ Results

(B— Kptp™)
—— Data — SM

NU L D
o _F =— JA veto
> 3| 5 Wy
22.55— E
o 2 .
LO " ]
~15 F | =
i - 3 ]
c 1t 3 3 =
Sosf L % -f
CR | ]

O_Il-l ||||||||||| Ll B L1 ]

O 05 1 15 2 25 3 5

M (GeVic?)
m

— Consistent with the SM prediction.
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B — X, I7l” Analysis

[1 Pseudo-reconstruction

G 40 ©
: 2%
S 35 =
0 X, = (KTor Kg) + (0~4)m :zz £
(up to one 1Y) 20 £ °
15 E 10
[0 Dataset; 43fb—1 - 5
5
B I N B N P Y T T B
5.2 5.225 5.25 5.275 5.3 5.2 5.225 5.25 5.275 5.3
[l BB backgrounds M, (GeVic?) Myo(GeVic?)
/ o / S T S
U Ja(y") Xs eliminated by JAp()") veto fob o X o X 't + e
— . NI < 25
O ITvX, 1" vY suppressed using Fmiss g T
E s

0 X.hTh™ (misidentified as X, ptp™)
estimated with
— the reconstructed X h™h™~ data - g
_ the measured momentum-dependent fake sz sz s 2 ss sz sas 53 sem s

M,(GeVic?) M,(GeVic?)
rate

w
o
=
(&3]

10 F

N
o

=
o
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B — X, Il Results 3wz

PRELIMINARY
Mode Signal yield B(x107%) | significance
Xsetew | 166155133 | 51739119 2.1
_ 7.9 +5.4 2.3+1.6
Xoptp~ | 307757755 | 8975777 4.4

First Evidence

B(B— X, 1T17) = (7.1 +1.6 T13) x 1076

(significance: 4.8 o)

Consistent with the SM prediction: (3.5 ~ 7.9) x 107° (Ali et al., hep-ph/0112300)

Tetsuo Abe
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Consistency with the Exclusive Analysis

+o— +
XgeTe XobT p—
(\g 2 F M c\g 3 + -
> F - > -
Sk He+e s | Kuu
O 20 .
e i N < K mass region
Sos5 [ 5 1
0 C 1 | 1 | 1 | 1 O 1 | 1 | 1 | I
5.2 5.225 5.25 5.275 5.3 5.2 5.225 5.25 5.275 5.3
M,.(GeV/c?) M,.(GeV/c?)
s ' F Ke'e s F Kl
= =
N 2 M N 2 " ]
Er B £ r < K™ mass region
0 0 Y 1 0 [ Y 1 P
5.2 5.225 5.25 5.275 5.3 5.2 5.225 5.25 5.275 5.3
M, (GeV/c?) M, .(GeV/c?)
g % g 20 The inclusive analysis is consistent
1°F - with the exclusive analysis
2 F + - £10 F + - .
Buf Xe'e (M, >1.0GeV) 7 F X UH (Myg eV)
oL | L. 0 IR R
5.2 5.225 5.25 5.275 5.3 5.2 5.225 5.25 5.275 5.3
M, (GeV/c?) M, (GeVic?)
Tetsuo Abe
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B — X1~ Results 3%

PRELIMINARY
~3 [
% 14 —
= - -
S [ + Data X
Lﬁ L
8

Tt

. ——

_2 -IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

0O 05 1 15 2

2.5
M N (GeV/c®)
|1

— Consistent with the SM prediction.

3 35 4 45 5

/P veto
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B — X1t~ Results %%

K
PRELIMINARY
@14
S — +-
% \'J XsII —— Data
812_
5
8 - —0—
6 - /9
4 |
2
0: |
2k i
-IIIIIIIIIIIIIIIIIIIIIIIIIIII
0 0.5 1 2 2.5 3
(GeV/®)

15
My

— Consistent with the SM prediction.
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Systematic Uncertainties

for B(B— X IT17)

B — X e" B — Xoputp
Tracking 8.1% 8.0 %
Kaon ID 1.9% 2.0%
Pion ID 0.8% 0.8%
Lepton ID 3.6 % 4.4%
K s detection 2.1% 1.5%
7V detection 2.0% 1.6 %
MC statistics 3.9% 4.1%
Decay modeling +14 % +16 o %0
Total “8 S % “9 2 %
i BEAUTY2002 Jun. 17, 2002

(Tohoku University)
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Summary of b — slTl- Measurements

e+ Belle Xl limi - i
elle Xl (preliminary) 7 tne experimental results are consistent

|CLEO Xl _ o
with the SM predictions.
i Belle Kiee
‘IBaBi?IL*e”KW [1 Just started testing the SM
'CLEO Kl inb— slTl™.
|CDF K pu

—e- Belle KlI
- BaBar Kll (preliminary)

'CLEO KiII SM predictions from
| CDF Kup Ali et al., hep-ph/0112300;
L Greub et al., Phys. Lett. B 346 (1995) 149;
10" 10 ° 107 10 ™ Melikhov et al., Phys. Lett. B 410 (1997) 290

Branching Fraction

Tetsuo Ab
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Conclusions

We have studied FCNCin b — sy and b — slt]".

0 b — sy

[1 Measurements of the K7y, Knny final states
[0 Exclusive(K*~, K3v, Krmy) / Inclusive = 35 + 8 %
[1 Extensive studies of exclusive B — K xy

0 b— sltl~
[0 First observation: B(B— K It~ ) = (0.757922 £ 0.09) x 10~% (5.3 & signif.)
0 Firstevidence: B(B—X,IT17)=(71+£16113) x107% (4.80 signif.)
[1 Both consistent with the SM predictions

Tetsuo Ab
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e More data is coming: ~ 90fb ! by this summer.
e KEKB is getting close to its design luminosity.

e SuperKEKB is being proposed.

b— syand b— sltil™

Promising probe for

BEYOND SM PHYSICS

In next several years

Tetsuo Abe
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