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~ Introduction ~

e b — sy (b— dvy)and b — sll : FCNC process P

e lowest diagram: one loop penguin (or box) diagram a

e sensitive to New Physics

— B — K*(892)y : rate difference between charged |
and neutral decay, charge asymmetry ( Acp > 1% y?<
may be a sign of New Physics) W |

— B — Ky : photon helicity ( M.Gronau et al. PRL
88, 051802 (2002) ) b  t s

— B —py, B—wy:b—dy, |V;jd/‘/;53‘2 |
-~ B — KWyl B — X0 : branching fractions, My, ;
spectrum, forward-backward asymmetry — |
Wi W
b t S
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B — K(892)y

Precision measurement of B — K™~ - () K'TTy L (b) KTty 130
e Reconstruct K* from K'Trn—, 80;_ Yield 351+ 21 5 Vield 119 £ 12+ 1 '
Kgnt, K*n°, Kgn’ OF e T s 120
(|M(K7)—Mg~| <75 MeV/c*)  wf 1
e Main background : ¢q 2 T 1%
LR from SFW (fisher discriminant 3 . 3
of modified FW moments) and ;12 (d)KSTEOV o 2;
COS QB' Yield61+9+1 _ Yield 11 +4 + 0.5 _ _:3
e Small BB background contami- o[ e T e ]
nation: T il 12
— rare B decay (B — K*7Y etc) 5 1 o I .
- B — K'my, Kpy 5 HMUMHH ....... , *MM\ 5
o Yield from beam constrained 05.2m”f5'3.|22'l|ﬂ 525 536 oo 5z 522 524 526 558
mass (M) Beam constrained mass (GeVic?)
B(B® — K*(892)%y) = (39.1+2.34+2.5) x 10°° « @oaﬂ
e

B(Bt — K*(892)"y) = (421 £35+£3.1) x 107° QN
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Jul 26, 2002 S. Nishida
ICHEPO2 @ Amsterdam Kyoto Univ.

Electroweak Penguins Decays of B Mesons (page 4)




B — K*(892)y

/‘

Charge asymmetry

Beam constrained mass (GeV/cz)

- -+ 1 + —_
(@) Kty 1 (b) K'mty
40 - VYield165+14+2 T VYield 186 +15%3
I — fit result T — fit result
----- total b.g. T -++++ total b.g.
v T T ,, Lo U i LT |'
< (c) Kgmty 1 (d) KST[ %
) [ Yield60+8+1 I VYield58+8=+1
> [ — fit result 1 —— fit result
s wf e total b.g. + e total b.g.
8 I
= 1
| T
; 1Ll g It pll . I L] ; o
- — T +
ol (e) K0y 1 (f) K’y
| Yield34+6+0.5 | VYield27+6+05
— fit result 1 — fit result
L e total b.g. L e total b.g.
5 i
Nl 1 Jil
0 O (LT, SRS NP I 1 O A O
5.2 5.22 5.24 5.26 5.28 5.2 5.22 5.24 5.26 5.28

-1 40

1 20

1 15

15

0

1 N(B)— N(B)

Ace = 775, N(B) + N(B)

e wrong tag fraction (w) is 0.9%
for the neutral mode, and negli-
gible for the charged mode.

e No asymmetry found in an inclu-
sive K* sample (< 1.5%).

Entries/(MeV/c?)

Acp(K*) = (=22 4+ 48+ 1.1)%
Acp(K*9) = (=6.1+5.9+ 1.8)%
Acp(K*Fry) = (+5.3 4+ 8.3 £ 1.6)%

(

—10. 6% < ACP K*’y)

(90% C.L.) «\\@N

&
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B — K3;(1430)y, B — Knmy

B — K3(1430)y, B — Ky with 29fb™".
Submitted to PRL (BELLE-CONF 223).

\_
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= (1578 4+ 1) x 107°

events/(50MeV/c?)

events/(2.5MeV/c?)
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= = N N
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B(BT — K n nty)
= (24+£51) x107°

— mdata BB
c 24q b-sy
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= —
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- M data
C — }(()Jal
— [
C qqny _
0.5 1 15
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K*m~ and K pvy are dominant.
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(-B—>IO”7,B—>W’Y ~

Analysis of B — pvy, B — w~v
o |M(nm)— M,| <150 MeV /c?
o |[M(rtr 7% — M,| <15 MeV/c?
e g background = LR cut

300 |

| Before MC|

o K™ veto for B — py “l
( to suppress B — K*v background ) e
— Tight kaon ID e
— Reject if |[M(K7) — M| < 50 MeV/c? with a K w| 20" U
mass hypothesis. o — g
—> 0.9 + 0.2 K*v contribution for p’y "os o4 B 62 w1 ool

AE

negligible K*~ contribution for p™~
e Unbinned maximum likelihood fit for M. and AE
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AE (GeV)

yield efficiency
PPy 21+£40 (6.3+£0.5%
pTy 1.9+27 (3.3+0.3)%
wy 1.5+16 (45+05%

B(B” — py) < 2.6 x 107°
B(BT — pty) <49 x107°
B(B” — wy) <3.1x107°

(90%C.L.)
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s K)

Analysis of B — K"l (£ = e, )
e hadronic system: Kt, Kg, K* (from K*n—, Kgnt, Kt7V)
e background suppression

— LR from Virtual Calorimeter and cos 6/ to suppress qq background.

— LR from missing energy (FEiss) and cosfp to suppress BB background
(semi-leptonic decay)

e B — K™hh background (cf. X ¢ analysis )
expectation of 0.32 + 0.03 (0.21 £ 0.02) events in Kpup (K*up)

o J/1y, Y veto
e signal extraction from M, fit (signal shape is modeled by B — J/yK ™)

\_ J
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~N

> T (a) Ketem  (b) Kfete
6 .
= yield  6.1752107 54135713
g . eff. (125+1.0)% (4.6+0.5)%
2, 1 B(1077) 3.8%*140.6 < 24
s | signif. 2.7 —
o
o | ] (c) Kprp (d) Krppm
N ER: 1 yield  13.0753705  3.0550 Y
ol 1 4 ] eff. (124+1.1)% (6.5+0.7)%
| 1 2 1 B(10™7) 8.0284+0.8 <12
: ot 1l signif. 4.9 —
i ] op @K (e) K(ti—  (f) K*(+e-
| - yield  19.073359 8319410
s | 1 os| M eff. (125+1.1)% (5.3+£0.5)%
| \Ek Lo W1 B0 58+ 406 <14
%52 5225 525 5275 53 52 5225 525 5275 53 SIgNIf. 5.4 —
M,. (GeV/c?) Preliminary
J
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/B — K™y
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s B — X 0
Analysis of inclusive B — X 00 (£ =e, u)

e Pseudo-reconstruction

e Hadronic system X, : K (Kt or Kg) + 0to 4 7 (up to 1 7°)
e backgrounds : qq, BB, J/¢ ("X, X,hh (K + nm)

e Main background : ¢q, BB (semi-leptonic)

- SFW

— Fisher discriminant of total visible energy and missing mass
— Likelihood ratio from AFE and cosfp

e Tight J/u, ¢ veto

e Best candidate selection using LR(AFE, cosfpg)
o My, <2.1GeV/c?

e Signal yield from My, fit.

\_ J
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(B — X 00

B — X hh (K + nm) background

e If we doubly mis-identify 7 as 1, decays like B — K +nm + 77w~
contaminate X, uu mode.

e To estimate this contribution:
— Reconstruct B — X "7~ without lepton ID requirement.
— Multiply (momentum-dependent) muon fake rate (1.4% in average).

’a 3 LN L L L DL DL LR DL B
S
B Q r
: g 25 :
5000 ) L
: 1 g
L Lo 2 [ —
4000 | o — 1
c ]
Sis5} —_ -
3000 |- E —_— | 2.6 0.2 of B— X.hh
r - 4 b
2000 ::'_'_l_lr_'_l_'—l_.—l_,—J ! ] baCkground
. 05 [ .
1000 C i
N R T R R —|—\ 008 1 1214 1.6 1.8 2 22 2.4 2.6
5.2 5.22 5.24 5.26 5.28 5.3 momentum (GeV/C)
_|_ —
data B — X, m'm 1 fake rate y
ij(Lilll-Ié?D’OgngAmsterdam Electroweak Penguins Decays of B Mesons (page 13) S. Nishida

Kyoto Univ.



Entries / (2.5 MeV/cZ)
3 o

I
o

N
o
T

(d) X.e'W +c.c.

\_

0
5.2 522 524 526 528 52 522 524 526 5.28

~N

(a) XeTe™
yield 26+ 11712
eff. (3.9+04+05%
B(1077) 50 4 23 12
signif. 3.4
(b) Xspp™
yield 37 +10717
eff. (3.6+0.4+04)%
B(1077) 79 4+ 21 +20
signif. 4.7
(c) X 0t
yield 60 4+ 14 2

eff. (3.7+£0.4+0.5)%

M, (GeVic?) B(1077) 61 & 147173
First measurement of B — X /(| signif. 5.4
Preliminary
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/-B — X 0

Model
e Separate models for K*)¢¢ and X ¢ (Mx, > 1.1 GeV/c?)
e fFor K(*)ff,
— Ali et al. PRD61, 074024 (2000) for My, spectrum (NNLO)

e For X, 0/,

— My, and M, spectra are taken from a series of work by Ali et al. based on
NNLO and Fermi motion model (hep-ph/0112300, PRD61, 074024 and
PRD55, 4105)

o My > 0.2 GeV/c* to remove virtual photon contribution and 7° — eer,
photon conversion backgrounds

Model uncertainties

e Fraction of K*)¢¢ components
— taken from SM predictions

e pr (Fermi momentum) and mq_(spectator quark mass)
— to match the CLEO’s A\; and A

\_

Jul 26, 2002
ICHEP02 @ Amsterdam

J

S. Nishida
Kyoto Univ.

Electroweak Penguins Decays of B Mesons (page 15)



(B — X 00

Di-lepton mass (M) and recoil mass (Mx,) spectrum

-""|""|""|""|"'--'""'"""":
300 — (@) —:— [ ] (b) 7]
1 :
G b I E o Agreement with the SM expec-
I [ |_L : tation.
e e Consistent with the exclusive
E s _ ©) __ g(d) _ analysis.
E - ¥ ] e B — K/l is clearly seen.
3 + I 1 e B — K*{lis not significant.
5 = - B e Signal for My, > My« is seen!
0 N I I ]
:IIIIIIIIIIIIIIIIIIIIIII:: 1 I-?-I I 1 Iél :
0 1 2 3 4 0 1 2 3
M, (GeVic?) M, (GeVic?)
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Summar
/ Y

Radiative B decays

\_

B(B" — K*(892)"y) =
B(BT — K*(892)*y

Acp (K™

B(B" — p'v) <

B(BT — py

B(B° — wy

(39.1 £2.3£2.5) x 107°
= (42.14+£35+£3.1) x 107°
(-2.24+4.8+1.7%

2.6 x 107° (90%C.L.)
<4.9%x107% (90%C.L.)
<3.1x107% (90%C.L.)

\_/\_/\/\_/\/\_/

New precision measurements on B — K™~y

No significant difference between charged and neutral decay rates.

No charge asymmetry in B — K*v.
B® — K3(1430)%y, Bt — KTn~ 7"~ are measured.
Upper limit on B — py, w7y decays.

J
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Summary

b — sl decays

—e— Belle Xl (M,>0.2 GeV, new, prelim.)
. CLEO X up

. CLEO X.ee

Belle K'll (new, prelim.)
., BaBar K Il (FPCP, prelim.)

. CLEO Kl

. CDF K'up

—e— Belle Kll (new, prelim.)

—e— Belle KIl (PRL88 021801(2002))

o BaBar Kl (FPCP, prelim.)
BaBar Kll (PRL88 0241801)

B (x1077)  signif.

Xee 50+£23712 34
Xopp 79421720 47
X0 61+1418 54
K*ee < 24 —
K* g <12 —
K*0¢ < 14 —
Kee 38%714+06 2.7
Kup 80735408 4.9
Ko 5871406 54

e First measurement of B — X ¢/

e Agree with SM expectation
To be used to constrain New

CLEOKII
‘ | | \\HH‘ | | \\HH‘ | | \\HH‘ | | \\HH‘ J PhySiCS.
-7 -6 -5 -4 -3 . .
10 10 10 10 10 e Experiments finally reached to
Branching Fraction .
the level of SM expectation.
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