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CP Violation in B Physics at Belle
(Belle Collabor ation)

Outline Y oshiki Teramoto

1. KEKB and Belledetector  Osaka City University, Japan
2. Unitary triangle: @,, ©,, @, :

® sin 2¢, from J/ ¢ KO

® sin 2o from T TC

® ¢ nN'Kg, DO DO

® (., pTI

® .. K, it DpK, D't
3. Summary
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sl KEKB Collider

OELLE

Asymmetric e'ecollider
® Two separaterings (=11 mr X-ing)

8.0 GeV e (HER), 3.5 GeV e'(LER)
® E., =1058GeV (@Y (49))

® Design Luminosity = 103%*cm—2s™
® Beam size: 0, =3 um, 0,=100um .
j g
D
S
o i
m
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OELLE

K EKB Performance

Peak luminosity: 7.3 10% cm—s
(world highest!)

Offline+Online Luminosity (pb'j) (/day)
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(capabilities)
® vertex 0 <40(100)um(SvD)
® K-1D (dE/dx,TOF,ACC)

® | D (dE/dx,ECL, TOF,ACC)
® y-1D (CDC,KLM)

® o /p~035% (CDC,SVD)
ey, 1 0/E~1.8% (ECL,EFC)
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CKM Matrix and Unitarity Triangle

CKM Matrix and CPV

SN[
e A°A(p-in)
Vud Vus @
Vg Vi Vao/ | = Unitarity Triangle
V v Time dependent _
ts tb _/ B — 7 7T Side - Decay Br
_ ' Angle - Interference
ASA(1-p—in) |
direct CPV Asymmetry

A(BO—f) # A(BO —f) Time dependent

char mless decays (mixing) CPV: sin2q,

(b—d penguin) B —J/4 KO
B — 17'KO, @Ko
B = DK 7 ¢
charm decays B—-=D®D®
B—=Kr/mtrx

(b—s penguin)
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@A) Time-dependent CPV M easur ement

OELLE

ere” - 2/(_4_82 - ?B?O o BO — Ija;vorlindependent decay
C eigen state(—1) BY . _~ JUKs
CP eigen state(—1)
®(B°BO) = & d(orbit) P(spin)
s l " e
CP side - BOBY osc _O/ "
B, I TU
e~(8GeV) e (35Gev) ¢ v, 1 Ks <
16 A |
e | Tt 11
4S B— ——
i
A= ler~le | Tagside —~ T
= Az/ < > +
(Byc) o A ST
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g 520 : Principle

OELLE

B0.B0 B0, B0 (CP-) JIYKg
(Sl eigen state) | | (WI eigen state) (CP eigen state) (CP=-1)

|BO> S - :

Vig* L |BO_>
e-2i<P‘He2i<P1 phaseshift:

y o* e
0“ ‘0 0" "0 0“
‘e o M . * S
0..‘0 ‘.. “’0
a
B0 _> - ,\\ N | (decay
R * —
|BO> td St
eum,

E E . ~’..

n - *

: : 1 e

\ ﬁnterference} ~>

Vid  _ 4 2ig1

—C —e4d0
p = {th ]
(Vi =2A(1-p-in)] (BO— BY)
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g Sin2¢: formula

OELLE
B - f, B - f timedependence f=J/(K. eic AT/ I0(0.01)
ACP(AL) = (B-f,A0- T(B-f,A) — &, sin(2@,) Sn(Am A
T TBof A+ FBof,A) R ’

& =+1: CPeigen value
£=1(coKy), +1(cck,) CPside BO

measure . l Tag Side

ACP . (At) = 1-2w) d.  ACP, (At :
obs( ) 1+B/S (/' ) res true( )
w: Wrong tag fraction \ h Tagging(B or I§) accuracy

d.: Dilution factor (o) h Vertex space resolution
S. Signal, B: Background
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sin2q@,: At : VTX resolution function

Derived from lifetime measurement
103k
|Pprofile Eff =85% |
< 1025—
Z.oy: 0 0140um  Z o 0 O75um :
10 |

Az=7. -2, - Ot

resolution function o% 1 554+O 030+O 019 ps
o 1 b
R(A)=(1- 5 )-((c- Reet(1~-) Ree) o Rar é
Rse = Rrec U Rasc H Ry U Ry~ % 107
RREC' V -p detector resolution 102!
R sc' Viay detector resolution event
Ryp: decay track resolution > | by 10 |
R, . Kinematical effect event f
Rye: 2 gaussian (sideband) — L g

—20 15 -10 5 0 5 10 15 20
Ry, : outlier — 1 gaussian (global: f,, =0.06%, o, = 36 ps) At (ps)
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W] 5020 Flavor B°(B%) Tagging

OELLE

B9 (B°) signatures

* high p lepton charge: +(-)
* K chargeand / or /: +(-)

e slow 1T —(+)
e fast ¢ +(-)

=)

Jun 18,2002
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wamg i@, Flavor Tagging Method

2 stage flavor tagging algorithm

( Information of charged tracks )
Track-level A lik
\ 4 \ 4 \ 4 \ 4 \ 4 A 4 \ 4 \ A 4 IOOk_up tables q B +1. i I e
Slow pion Lambda Kaon Lepton = |§O - like
Select track Calculate Select track
with combined "g.r" with r :quality parameter
largest "r" largest "r"
(@ rIKIA =0 ., 1
.r r .r
ary } ) low < likelihood — high

Event-level look-up table

Efficiency > 99.5%
» Flavor information "g" and "r" € = 27.0+1.2%
eff — T

Jun 18,2002 Matter Anti-Matter Symmetry @Bl ois, France 12
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s Sin2¢;: J/P Kg reconstruction

AE=E;,+E_ ~Exn cwMs B - JIYKs

J/ Y
BO -> J/WYKS-=>HUTTITT

— 2 _p2 BObar -> K- ta
|\/IB - 'JEbeam I:)B 9

Event example

Exp 5 Run 272 Farm 5 Event 10889
300 T T T T T T T T 0.20 T T T T T T Eher 8.00 Eler 3.50 Tue Nov 16 23212208 1999
| .- BELLE TrglD  QDetVer 0 MaglD O BField 150 DspVer 5.Q
Ptot(g 10.1 Etot(gm) 0.2 SVD—M 0O CDC-M O0KLM-N O
. | AE -
200 |- 13
= 10
o 1=
2 .00
= 4 =
) o
=
: 1&
3]
>100 —
2100 >

0 HTLHM\«"T'JVI 020 L PP T TR Sl TR |

-0.20 0.00 0.20 5.20 5.250 5.300
A Energy (GeV) Beam Constrained Mass (Gev/cz)

200

636 candidates
~31 BG
purity = 95%

Events/(2 MeV/c?)
o
o

0
5.200 5.250 5.300 ,
Beam Constrained Mass (Gev/cz) L.
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v sin2¢: other cc P channelsw/o K|

OELLE
J/lIJ T
[ vield: 232.+ 25
. 100 |- Mean: 589.88 + 0.37 MéV/c? —
42 fb—l AE cut app“ed | Width: 3.15+ 0.36 Me\y/c®
300 I | | | | | | | | | | | | | | | | I [
- - - 80 ! -
- | All c€ modes: 1005 candidates .
B — Sum i 60 _
- KT 636 1 Al
N == I KS(T[OTEO) 102 i ] % I RRUA T _~ | _,
2001 106 R LA VTR 1177 1 | S
§ B '""_TXcle 34 o . ol o A RS B
% I 29 : ] 0.50 0.55 . ] 0.60  cevic) 0.65 0.70
N . X — —_—
S b -k 55 : : [ T Ve wors 2
= % leean 411.6+ 0.6 MeV/c® -
g = E 300 % Xe 1\\/(\/'5:: 9720 M(;\‘/llc (Fixed) —
] Xeo Yi +
- 100 Other modes - — } “ X 2Mean 457.3 MeV/c (Fixed) _
c : , B 2 Width: 7.0 MeV/c? (Fixed)
! 369 candidates ' l [ "
i ~59 BG i 20T
! Purity = 84% l 1
- I l"-l _I - 100 |
O 11 [t e R R AT Oy i d o =|—"|:|l A ] i
5.200 5.225 5.250 5.275 5.300 I
Beam Constrained Mass (Gev/c?) N I R B
0.20 0.30 0.40 0.50 0.60
I\/|I+Ify_ M (GeV/Cz)
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g 502 J/YP K, reconstruction

Number of events / (0.05 GeV/c)

o Tra,
o fea
..... q
....
.0 '... Exp 5 Run 404 Farm 1 Event 61383
4 ...A Eher 8.00 Eler 3.50 SaotDec 1123225251 1989
. L D 0D MaglD 1 In} Q4
T T T T T T T T T T T T T T T T

Trql Ver O Mag 0 BField 0 DspVer
Ptot(cg, 7.9 Etot(gm) 1,4 SVD—M 0O CDC—M OKLM-M_O

300 I I I ( e’ (p))
7§7 events
# oty = 0% 767 candidates
200 | | Signal (462 events) 462 S gnal S

BG with K,

BG without K pur Ity — 60%

combinatorial

0.2< p*;20.45 GeV/c
‘ d

.ﬁﬂq§§

i

BOO0OO

i

XTI

/]

100

1.42 <P* ,,< 2.0GeV
L.

p * p.chs (GeVic) .
B
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wamg 20, Fitting

OELLE

Unbinned Maximum Likelihood Analysis

Calculate event-by-event

_ convolution R;sponsefunction
Pi(AL) = T4, Pgo(sin2; At') O Ry (At —At) + (1-fg,) P (Al) O Ry (At —At')
N -
probabilityé(ensity signal / background
7
Py ( Sin2¢;;At) = V(215,) exp(-|At)Tgg) [ 1 + q & (1-2w)sin2@,sin(AmyAt) |
signal function
/ —
Pec(Al) =1 - Y(2155)exp(-|At[tgg)+(1-F,) - O(At) q=+:2" -B% (tagging)
BG function & : final state CP
L(sin2@) =1 p, == MaxLog(L) - sin2g, Tgo, AMy < PDG2000,
events Tz < Sideband

Jun 18,2002 Matter Anti-Matter Symmetry @Bl ois, France 16
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g o020 : Fit Result

OELLE

sin2@, = +0.82+0.12 (stat) ==0.05 (syst)

Preliminary

O
N
|

1/NedN/d(At)

Jun 18,2002

o
=
|

42 fb-1 (1550 events)

+ qg;=+1
O qu =-1

6 4 -2 0 2 4 6

At (ps)

Matter Anti-Matter Symmetry @Bl ois, France
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+0.15
0.69 —0.16

£ :
-8 6 4 -2 0 2 4 6 8
At (ps)
L 0.4r CP = %1 combined
pd i .
+? 0.2 —
Zcr e
Y P ———— >
Z 0.2
PR . 0.82+0.12
g -0.4F
8 6 4 -2 0 2 4 6 8
At (ps)
Jun 18,2002

statistical errorsonly

+0.22
114 —0.24

At (ps)
DO-1t, D™p*, JWK* (K1)

4 041 control sample
= 0.2t
8 -6 4 2 0 2 4 6 8
At (ps)

Matter Anti-Matter Symmetry @Bl ois, France
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S S2@ - Summary

BELLE
systematicerrors

comparison with others

I I I I
sour ce +0 —0 OPAL n 3.20"3° 405
_ (1998) |
vertexing 0.03 0.03 CDF I . I 07904
flavor tagging 0.024 |0.026 (2000)
: . 0.84"3%+0.16
resolution function | 0.022 | 0.019 '
- Belle (2002) 0.82+ 0.12+0.05
BG fraction (K|) 0.014 |0.015 (44.1M BE) H
BG (non K)) 0.007 |[0.006 |BaBar (2002) H 0.75+ 0.09+0.04
(62M BB)
Amg and 1g, errors | 0.007 | 0.006
Total 0.05 0.05 Average H 0.78+ 0.08
(4 expt.) L L.

05 0 0.5 1 1.5 2
sin2¢,

sin2@, = +0.82%0.12 (stat) ==0.05 (syst) | | Preliminary

42 fb1 (44.1 M BB, 1550 events)
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Vawd B — 1T Principle (1)

" .- same weak phase . _ T
B— J/wK V. * ,,/"(u): different phase (£1%) \\*\\\€§< C Jy
— CO. - _ - \ \
b e & Ny b \x'\t c (u\)"‘P S
B — >> Bo Y KO
d q K d
d

C  color suppressed P gluon penguin

final state: single isospin \

BO = J/WO

BO
While....

B — 17U <« Treeand Penguin + Strong interaction

— (Re-scattering: T # P)

Jun 18,2002 Matter Anti-Matter Symmetry @Bl ois, France 20



{t_’vtd* (@)
c— Vg (0
B = 1T ’<§ = T / o
—_ — l/t,C,U \ _
- u b d =1
BO V" (@) =1 — BO ‘_é%<f
U
d d d d =T

T iree ReESCAltering (3, 3) Re-scattering (8,)

P gluon penguin
Tree and Penguin + Strong interaction

(T, P, 0) interference # BO— e % g)—)-rl'l'-r[—

Direct CPV
(Mixing, T) interference BO > TOTC
(w/o penguin) 20\ _2%/' —_—t
(w/ penguin) ! BO assuming U triangle
|sospin analysis: it |md isolate P effect m (@r+0;= TE0)

Jun 18,2002 Matter Anti-Matter Symmetry @Bl ois, France 21
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] B — 1 formula

OELLE

Time Dependent CPV Asymmetry
[(B—=T1rTT; At) - (B—T1rT; At)

AcelAt) = [(B—TrTr; At) +[(B—Tr7TT; At)
’ ’ _ Direct CPV term
= St SN(AMAL) @OS(A@ Penguin
_ 2ImA 28Nn(2p,+20)
S > = > "
Al+1 AL (f\=18& @>0)
I i S L o
TR AP AP
A(B—Ttn) v
~—— decay CPV: Amn Vo _ a2i¢B
q : A AT[ \/ub7'<
miing: 5=, ~ €% LT A -gerene g
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OELLE

Event Selection

® Hadronic events

® 2 (+/-) charged tracks

® PID: i+ © K*

® (0] suppression /

03F
0.25 —
02 —
015 f
01 »
005 |

05.:2 R Ty TR

m(bc)
M B
Jun 18,2002

53

0.225 ¢

0.2 *
0.175 *
0.15 *

0.125 *

oors |
005 |

0.025 -

0

01k,

<

1.

B — 11T Selection

(AE, M)

2. Event shape: Super Fox-Wolfram

L ‘:.E www\;?“‘ L | |
03 -02 -00 0 01 02 03 04 05

AE

. 3. cosB;: B flight direction (P-wave)

0.0100
0.0075
0.0050

0.0025

0.0000
0.00

L e
0.50 0.75

SFW
SFW

) L
0.25 1.00

Matter Anti-Matter Symmetry @Bl ois, France

0.0050
0.0040
0.0030F
0.0020 ,
0.0010 —

0.0000.
0.

; PN
“““““““““““ foRe)
00 0.25 0.50 0.75 1.00
cost_B

cosB;
23



I

sl B — 7 Signal

60

50F

50 287 GeV/c? [
© o 0]
2 40 ©

2 B

= p i
o) 30
o 30 N -
S~
o 2
g) 20 g 20 -
L L I

10 10

| Ao [ > |AE|<0 067 GeV
5020 5 2|25 5 I25 5.275 \ 5.30 0 ] J///A%N Ly
-0. 25 —o 125 0.00 0. 125 0,25

m, . (GeV/c®) AE [GeV]

N(rt) = 73.5 = 13.8 events
N(Km) =284 £ 125 events
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wamd B — 1 Fitting

gd BG decay probability

event-by-event & 6 r-regions qu(At’q) =1/2 [ 1Et (MZTBG)eXp(_lAt VTBG) + (1_fr)6(At)]
probability density

gg BG
pI(At) = [fT[T[PT[TKAT[T! ST[TEAt’ ’q) i fKT[ ] D u qu qu(At’) D
mrsignal ™ e
assuming:

decay probability
= (Vatg )exp(—At|/tg)[1+q(1-2w) (A cos(Am At))]

Tirtsignal decay probability

P_(A__S_:At,q) = (Udt,,)exp(At |/rBO)[1+q(1-2wos(AmdAt)@ n(Am Ab))]

L(Amm S =11 P, ‘ MaxLog (L) — Anm S

events
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sl B — e Time Distributions

70

Flavor
Blind

162 events | vertexing
flavor tagging
|AE| < 0.067 GeV

60 [

~— total

s0 b

40 F

gq + KTt

92 BO events 70 BO events

39.9 BO—TIT events = 23.4 BO—TrT events

f - 7At (pS) At (ps) IZ)@

m %)
1?)' 40 BO tagged — Total L?)- 40 — Total
:Ii 30 b W (: 30 T
= - qq + Km = - qq + Km
220 £20
>10f > 10
w10 i

0 : = = - O ” 7 7 ’ ’ ’ 4 ’ 7 =

-5 0 5 -5 0 5
At (ps) At (ps)
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B — 11T FIt Result

TUTC : time dependence

(BG subtracted) Preliminary
2 +0.25
2 o B, tagged A = +.94 +0.09
';20 : ;" By tagged o —0.31 (2.9 o)
=t " (Direct CPV)
10 |
A S | 3 +0.38 +0.16
a(i_, e S"T’T__:L'Z:]'—Oi? —0.13 (290)
‘GET : (stat.) (syst.)
£0.5 |
5 : gt qq (sideband)
O o5 | —1
-0.5 Zof
_I5 (I) é 05_...
At (ps) -5 0 5 A (05)
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] B — 1 B — K T case

3  Kmsample I (Control Sample)
L ]
8100
g T 0SS KU Asymmetry
Li 507 08 *
7 z\ 0'6; —<C
R g
/ e A;).O:;‘\[JG i = \ % . Q%FAF:E
E [GeV —
B tagged * BP taggec . +
KT KT ﬂAt (ps) :
“a . qq Null Asymmetry
e\ PR & A= 0.07 £0.17

" At(ps) 0 At(ps) ¢ S=0.15+£0.24
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600

500
400 }
300 F
200 }

100

; L

600 [
BO - RO
500 |-
400 |
300
signal .
100
S T = L ~;"/
-8 -6 -4 -2 0 2 4 6 8 e T
At lﬁt(ps)
21 I ;
2 | . B-DTT
0.5 F
o |
< 0¢ ‘-
05 F
¥ I

-5 O 5
At (ps)

2 4 6 8
At (ps)

A, =0.03+0.04
S_=0.08+0.06

== Null asymmetry
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] B — 1 Ensemble Test

OELLE

Ensemble test (162 eventstoy M C) (A}T"z 0.7, Syen= _O',7) ,

- (Ars= Spri= 0) 15 | (-1.21, 0.94) :
, - 10000 toy MC events 10 L ‘ -
1.5 (—121, 094) : . : I:0'5 . |
E o <E 0 | -
< | 05 | |
0r
o F -1.0 .
L f _ 15 } physical boundary |
. (E||Ipse) ] 1 1 1 1 1 1
aspect ratio -1.5-1.0-05 0 0510 15
05T T —>A,m,S,-TJT Snn
S, &ror ratio data toy MC | prob (err)
S | -1.21 103 12070 7027 | 5.4%(+)
6% — ' ' 0.25 0.35
1.6% — outside of dllipse A | 094702 [ 070 0% [ 236% ()
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Lo

P ST[T[ < P TUTT <
Item 85(-) |8S(+) [BA() |BA()
Resolution function | -0.012 |+0.012 |-0.008 | +0.008
Physics -0.039 | +0.040 |-0.007 |+0.004
Background shape | -0.015 |+0.015 |-0.003 |+0.004
Wrong tag -0.068 +0.047 | -0.050 +0.058
Background fraction | -0.088 +0.077 | -0.042 +0.057
Vertexing -0.038 | +0.059 |-0.030 |+0.017
Fitting bias -0.024 | +0.110 |-0.051 |+0.030
Total -0.128 | +0.160 |-0.089 |+0.089

Jun 18,2002 Matter Anti-Matter Symmetry @Blois, France

B — 1T . Systematic Errors

< W, uncertainties

— AE: qq BG dopes

< SVD align., phys
boundary
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Lo

OELLE

Bellevs BaBar

B— 1T

Inter pretation

Belle (42 fb1) BaBar [1] (55.6 fb™1)
Ann | +0.94702° (stat) +0.09 (3y9) | -0.02+0.29+0.07
Ser | —121705° (stat) "1y | -0.01=£0.370.07
="[ Bdle 180°
< 1 physical boundary 8 tb) ‘
E — \g/leo E_ +6 +9
05 S @=+121 10 3
F S wp — +21 +23
0 f_ é‘ 100 [~ 6 - _110 24 -21
o5 - ) . [ [P/7]=0276
: ((pz 5) o | 68.27% C.L.
1 ! 20 [
: Alsz'FlSZTmSll | | Qo 0E...|...|...|...|...|...|...|...|...
5l bven i b b in b by -180 -160 -140 -120 -100 -80 60 -40 20 O
15 -1 05 0 05 115 Q° 3 (deg) 5(de:€|4_)800
[1] (BaBar Collaboration) hep-ex/0205082 Very Preliminary
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wasd Other CPV Physics

OELLE

® B — n'Kg (or ¢Ky) : Time-dependent — sin2(@,+0) o:correction
® B — D)D) : Time-dependent — sin2¢,
® B — prt: Time-dependent w/ Dalitz plot — sin(2@,+d) &:strong phase
® B — Km, it direct CPV (P-T) — @,
m==) P.Yeh, "CPV in charmlesshadron decaysin B-mesons.”
® B — D K : direct CPV (C-T) — @,
m=) T.Matsumoto, "CPV in DK decaysin B-mesons.”
® B — D' *1r: Time-dependent + angular analysis — sin(2@,+@,)

=) S. Schrenk, ~"Study on sin(2@,+@,) measurement.”

Jun 18,2002 Matter Anti-Matter Symmetry @Bl ois, France 34



I

ol ¢ B — N'Ks

OELLE

B—n'Kg (or gKo) : Time-dependent Asymmetries

B(B°—n’'KO - S
B, (measure) > B, (theory) ( ?19 ) N b 2 g }
- -+ Y T
&4 (55 4 £8) X 10° - S,

S
~ d

"
pre

N S(3), large SU(3) singlet P P
D S\ N(B (At)— n'K<)—N(5 (At)= n'K
0 %<S}n1(p Acp(At) = (_( ) n, s) N B)= Ks )
B 9 = } <0 N(B (At)— n'Ks) + N(& (At)— n’'Ky)
d P d = An,Kscos(AmdAt) + Sn,KSsi n(Am, At)
B ‘/"\‘ S } <o = SIN2(@,+0) sin(Am,At) Preliminary
- g%< d sin2(@+8) = 0.30 ooy (stat) =0.07(syst)
d dinmee g =027 0% (sat) £0.07(syst)
P A, = 0.12 +0.32(stat) £0.07(syst)

-1
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LD @,: B — DO*D)-

Time-dependent Asymmetries — sin2q,
==> gmilar to JJYKs (# of events ~ 1/50)

| — & DC- —_— ; D)+
—_ b : C b 2 =
0 _ DM+ 0 C D)~
5 d d D 5 d d

mixing nodirect CPV  npp=+1 =mmp IMAy;=—SN2@
e—2i(p1
N(B°—D**D*) = 11.0 *3; @21.3fb-
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Lo B — pmt

OELLE
Time-dependent w/ Dalitz plot — d: strong phase
—_ g TP —_ g p* T
I I N p——
B 7 Vip™ @ ap*n+ B g Vip 2 =@, qTC P
BO iy
X > T -
RO p- T
mixing  direct CPV  strong phase snift Preliminary  29.4 fb-1
e2ipl  a2ig3 gd Mode Yield Br
BO—p*nF | 47577 21503 x10°
BO—pom® |-4.1%£85 <53 %105
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OELLE

@,: B = K, I

== P.Yeh, CPV in charmlesshadron decaysin B-mesons.”

Jun 18,2002

Matter Anti-Matter Symmetry @Bl ois, France

SN = P
BO g%< _ () b o _
d 3 T BO Vip® = (3 y e
P . d
_NB—=f) - NE-—=1) T
Acel 1) = NB—=f) + NE—1) P — T inteference with re-scatterings
Mode N(B) N( ) Acp
K*mE 103 = 12| 115 %£14 | -0.06 =0.08 =0.01
KFmP 28 8| 30x 8 |[—-0.04 =0.19 =0.03
Ks 18 49+ 8| 18*x 6 0.46 =0.15 *=0.02
KsTP 49+ 8| 18x 6 0.46 =0.15 *=0.02
T U 15+ 5 8x 4 0.41 £0.40 =
it 1R 24+ 8| 13X 7 0.31 =0.31 =0.05| 29.1fb1
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] (- B-— D K-

OELLE

== T.Matsumoto, CPV in DK decaysin B-mesons.”
Flavor

I D,: (CP=+1) = KK*, r1r }
K— DO : non
2 < —<{ D, (CP=-1) = Kg1?, (Ksw, Ks@, KN, Kan ) specific

K‘ D0

St D; = Kt Flavor specific
S b \{ub_) ?; u —
y = K- N < DO
// B— \< S
B—E c DO — o K
U u .
B(B-—D.K") — B( —DK*)
Mode N(B-— DK- Acp= — —
S " B(B-—DK) * B(C —DK")
DO—K-Tr |80.3 £10.1 —— A
CP
B 115+ 4.0 B+—D,K* |0.003 = 0.089 £0.037
DO—>mm | 60+ 51 B*—D,K* |0.29+ 0.26 £0.05
DO—Ksm® | 67+ 7.6 |o1fp1  [B*—D,K* |—022+024 004 | 291 fp-t
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sy D¢+ @ B— D' EnTF

OELLE

== S. Schrenk, Study on sin(2@,+@,) measurement.”
BO— D'*1t* : Time-dependent & angular analysis

— : 3 TU ,/3 D*_
— b 4 C —_ b i u
0 _ _D** 0 _ V, ,.— _

|mixing —_— — g D*t mixing ,/_g s

b £ T 5 L :

0 V b_) (p3 T[_ 0 D*_
B” - d B” d

}\ :
mixing

e2ipl d@Bptid wp I SIN(2Q+@;1E0) r ~0.02
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W] S mmary

OELLE

KEKB/Bélleluminosities L= 7.3x10* cm~s™, L;,~82 fb™

sin2q, : (cc)K® sin2@, =+0.820.12 (stat) =0.05 (syst) @ 42fb—

1550 events Preliminary
' BO(t)=Tr T A= S_sin(Am,At) + A_cos(Am,At) g et

@I 10.0 events

Sm_(z ): . 1_214‘0.38 +0.16 _ - -
—0.17-0.13 =+121 ", (stat) "5 (sys)
AnF +0.94 7020 £ 009 290) = 5=-110 “2i(stat) "2 (sy9

- 42 fb-
(expected # of events by summer 2002 (90 fb1)) Very Preli m' nary
Time dependent asymmetry Non time dependent asymmetry

o1 | J/¢KO(3000), n’KS(500), @Ks(30), DE*DI-(90)

Tt (150), p*-T1r/+(150)

©3 | D"+ KT(300), tL50), DpK~(30)

== W/ KEKB L} @, 0, — comingsoon! ()
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