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«<7> Intoduction
/O we

BELLE

= Rare B decays are useful
to determine the unitary
triangle.

» Test of current underst-
anding of B physics.

= Search for CP violation V.V

) ud © ub

and probe new physics.

B-B mixing

B - DK B_D(*) v
B - oK1t

CBK >

Other charmless B decays
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7> B*_ wh* Introduction

C D 7.3
BELLE a B*_, wh* can test B decay models.
@ Useful to search for direct CP violation.
@ Brief History:
-+ CLEO first reported the B*- wK* decay branc-

a hing fractions in 1998. [PRL 81, 272(1998)]
W‘SZ ds K =~ B*_ wrt is found to be larger than wK* with
b—> — new data set. [PRL 85, 2881(2000)]
B - - ;g v = BaBar confirms B* - we>wK* .
_ [PRL 87, 221802(2001)]
b W S <
B uct SQQ( E BB - wmx10°® B(B - wK)x10®°
U - T CLEO(1998) <2.3 157 +2

CLEO(2000) 11.3755+15 <8[3.2724+0.8]
BaBar(2001) 6.6213+0.7 <4[1.4%13+0.3]
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7> B*- wh* Results

=
o

/DO G

BELLE

EEEEE

Entries/ 20 MeV
o
T

Entries/ 20 MeV

@ Results from
31.9M BB pairs.

® Yields are extracted
by a 2-dimensional
unbinned likelihood 0
method.

Entrieﬁ/ZO MeV
o
T

Bt e

Background from |
B decays I R (1 Al

k- TS S L] ecdanbe ] T T T S T (Y S
. 0 0102 o3 %2 522 5.24 5.26 5.28 5.3
AE (GeV) Mb (GeV)

Yield 2 3 B(x10°) U.L
Bowrn 10.673:70s 3.30 7.7% 4.3720+05 <8.2
BowK 19775330 640 6.3% 9913:+10 .
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«7> Consistency Checks

( D .5

BELLE
= T (@) 1.0\ () | (@) A clear wpeak shown in
o ? 1 j T T spectrum with B
£ 1o ﬂ candidate.
f | il | (b) The w helicity angle
l m HMM L w distribution matches
wm;SéB(GeV) s g5 s P VP decay.
. . — e (€),(d)
% @ By removing the KID
E A requirement, the AE
o “ distribution is consistent
oo with wK and wrtyields.
e ogoads orrpl B oo
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7> Direct CPV In BEswK®

BELLE a Search for Acp in B*- wK* mode.

- +
s Acp(= ©% —®R Y= .022+0.27+0.04
wk +wk (-0.70<Acp<0.26 @ 90% C.L.)
2 | ’ h \ B - wK-
ZW\ ' 7.4+3.5 events
00610 01 02 03 Oj; } ‘52 524 526 528 &3
g AE (GeV) oK . Mb (GeV) oK
R Ww
’ ; G B o wK*

11.6+3.7 events

gJ

52 524 5% 58 23
Mb (GeV) @
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7> Summary of B¥=wh*

/O D7

BELLE ® \We have observed B* - wK#*, and evidence

for B* - rTF.
BwKE) = (9.9 52 +1.0) x 10 (6.40) 5 e
4 Belle
Blore) = (43720 £0.5) x 100 (3.30) <8.2 X 106 |
@ Compare results with other experiments: e BaBar
@(B N (L)T[)Xlo-6 @(B N wK)Xlo-(S ..............................
Belle(2002) <8.2[4.3729+0.5] 9.9'27+1.0 B —> wK”
BaBar(2001) 6.672:+0.7 <4 [1.4'73+0.3] el e
CLEO(2000) 11.3"33+15 <8 [3.2%%3+0.8|
s Acp(wK?) = -0.22+0.27+0.04 e{ BoBor
(-0.70<Acp<0.26 @ 90% C.L.) L L L
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7> CPVinB-nK

@ a \Within the SM, B - n'K consists of penguin process and

D&

e contribution from tree diagrams.

Ps § b S
’] =i¢..". - :
b > W //S q( Vub ..'."“. u } 3

By X . %% S‘\_\ }

K K’

., &lC. d * 4

Vl‘bV X A l/uh VH.\' O ﬂ‘

@ The time-dependent CP asymmetry can be expressed as:
no . _ O\ p
Apat= LB =0 K- T(B° (020" Ky) o
r (B (t)»n'Kg)+I'(B (t)=n'Kg)

coSAmMAt+4 S snAmAt

'K n'Kg

~S, SNAMAt=SnN2(¢; +pyplsinAmAat (IfA,«, =0)
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7> Time-dependent Measuremeﬂi—/)
( D .Y

BELLE

cp-side
B°(B”)—n'Kg
. N' daughters

: |
>

Az = At -Byc

tag-side/MDLH method
| B> X1"v,XD(D-YK™),...
B> X1 v,XD(D-YK),...

® Fully reconstruct B - n'Ks as cp-side.(n'K* as control sample)

@ The b-flavor is determined by the accompanying B meson(Btag) by
a multi-dimensional likelihood method(MDLH).

@ Determine the CP parameters from the At distribution
by an unbinned likelihood fit.
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7> B - n'KReconstruction

QBQ ® Data set for this analysis is 42fb™.
® Two sub decay modes of n' are reconstructed:
n'-nrmtand n'-py.
@ A unbinned 2-dimensional likelihood fit is performed.

D10

%ig : n'K+ 100 N’ - NIt

60 | 80 | O Combined

ol 60 — expected BB background

30 40

10 20 4 N K+ = 78596

38 [ 48 (NTotK?) 2 9.1

25 40 N(pyK*)= 150 +14

- e N(TmKg)= 27.47 02
| o | _ +8.6

o 15 | N(pyKs) = 45.7"2¢

5

1

(] ‘ L1 1 | L | =T~ ) L " E | T 1 T Il e
-0.2 -0.1 O 0.1 0.2 o5.2 5.225 5.25 5.275 52.3

GeV GeV/C
AE Mb
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«7> Consistency Checks

7.7
QB% @ Checks by B-lifetime fit with 229 n'K* and 73 n'Ks events:

100 r 45 F . +Ol4
w0 | el 1(B%) = 1.54 513 PS
b o (PDG: 1.653+0.028 ps)
BB + qq contigul 20 ¢ _ +0.31
: 12 T(BO) = 1.58 :0.26 PS
BB only -~ | . | (PDG: 1.548+0.032 ps)
-15 -10 ASZ(reC)(;(By)WSC 10 péS -15 -10 ASZ(rec)(}(By)wSC 10§- p%S E
= CP-fit with non-asymmetric E |
sample: n'K* =y
. +0.29 |
“sin2(ep,+ ”=0.11 g 1 .
(@2*Ghve) -0.50 070 + 1 error
“ S(N'K#)” = 0.11+0.29 B s RS
“ A(N'K2)” = -0.27+0.17 ol

At(ps)
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7> Time-dependent-Aep
@ @ CP-fit is performed with

BELLE 73 n'Ks signal candidates.

0.54
S('KS) = 0.27 g oe

A(n'Ks) = 0.12+0.32

If A(N'KS) is set to be zero:

| +0.53
SIN2(@+@yp) = 0.29 54

= First measurement of time-

dependent CPV in B - n'Ks decay.,
15
-~ Probe phases from New é !
Physics. <05 | T4 e
///'/j-%”\ | ;/Wv
tloerror -8 6 -4 -2 0 2 4 6 8
S

D72

N
o

Entries/ps

[HEN
o

o
o Ul RO

At(ps)
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«<7> Systematic Uncertainties

O

BELLE

data with £1o to each parameters.

@ Systematic uncertainties include

= Vertexing/track selection
= Physics parameters

= Wtag fractions

= Resolution function

= PDF functions

= Event fractions

-~ BB background

Sum

S(n'Ks)

+0.02/-0.03
+0.03/-0.03
+0.03/-0.03
+0.04/-0.03
+0.03/-0.03
+0.02/-0.02
+0.02/-0.02

+0.07/-0.07 +0.07/-0.07 +0.07/-0.07.

A(N'Ks)

+0.03/-0.03
+0.01/-0.00
+0.01/-0.01
+0.01/-0.01
+0.06/-0.05
+0.01/-0.01
+0.00/-0.01

@ Systematic uncertainties are determined by repeating fit on

XL

sSin2(Ql+@p)

+0.02/-0.02
+0.02/-0.03
+0.03/-0.02
+0.04/-0.03
+0.04/-0.04
+0.02/-0.02
+0.02/-0.01
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BELLE

Summary of CPV-inn'K

® First measurement of time-dependent CPV parameters in
B - n'Ks decay
@ Probe for phases from New Physics.

+0.54
S(N'Ks) = 0.27 55 (stat.) £ 0.07(syst.)
A(N'Ks) = 0.12 £ 0.32(stat.) £ 0.07(syst.)

If A(N'Ks) set to be zero:

| ) +0.53 . £\
Sin2(@,+@p) = 0.29 5 54 (Stat.) * 0'07(Sy8t2)“§~“0
g

Belle
(sinZ(cpl) =0.82 £ 0.12(stat.) £ 0.05(syst.)
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BELLE

Conclusion

Bf_ wht

® \We have observed B - wK=
® Evidence for B - wrt.

® First look at direct CPV in B - wK*

CPINnB-n'K
® First measurement of time-
dependent CPV in B-n'Ks 067

+0.3 for 90fb1

.15

|| statistical
error

+0.15 for 300fb1

decay. 0.5
Perspectives 0.4-
= More data are coming soon %’
-~ 8 fb'! per month. 0.2
-~ 90fb! for summer. 0.1
0 '
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