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(1 Direct CP Violation in B Meson System

Mixing-inducedindirect” CP violation(ICPV) hasalreadybeenobserved.
| sin2 ;=082 0:12 0:05(Belle@4Zb 1)
' The Kobayashi-Maskwa (KM) schemas highly supported.

0 . _

B rg (B! T) (B! f)

| fer Ace(l) = —=3 577 T

go 1 (BO(t)! f)+ (BOt)! f)
Deca rate asymmetry\direct CP violation(DCPV)" hasnot beenobservediet
in B mesonsystem.

' More than two amplitudedor a singledecsy,

| Dierent weakphasef 6 0),

| Dierent strongphasef 6 0).

( f) (B! f)

( fY+ (B! f)
Seach for the DCPV s an important issuein B -factay experiments.

| 3 throughb! u tree.

| Newphysicsthrougha loop diagram.

. DCPV couldbe animportant hint for the presentbaryonic universe.
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(2 Seach for DCPV at Belle

In this talk, DCPVseach usingtime-integratednalysisvill be shavn
for the follovingdecgs.

Chamlesshadronicdecys

B! K, @29.1b 1% 78fb ' (Preliminay)
B*! X' @41.8b*

B! K @294b ‘!

B*! IK* @29.4b 1!

Chamedhadronicdecy
| B*! DK* @29.1b 1

Radiativedecy
| B! K @60b ! (Preliminay)
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qu p+,K+ Vu K"' KO
W q W u d
b > > > i b > - ﬁ> <a
+ =0 Vub 0 - + Vub 0 +
B.B PP B p p
u, d > u,d u u u
g=d,s
T = T FSI
BI K* ,K* O
Interferencebetween\T ree" and\P enguin”diagrams
3 througha b! u transition
| forf=K* :B(B°! K* )=jT+Pj%B®B°! K *)=jT +Pj?
N 2TjPjsin  sin
Acp(K* )= — ATIPIsin__sin ,
B*1 KO + Jhje+ JP)e+ 41)JFjcos  Cos 3
: S
Pure penguindiagram,but \Rescattering" may causepartial rate asymmetry
B*! (K* 94 ! < Rescattering>! K©° *
BI *+ 0
Puretree diagram,then probe a newphysics. y
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(Analysis

B KinematicReconstruction
Beamenergyconstrainedmass:mpy, Epeam

2

Energydierence E Ez E, .

e'e ! ogg(g= u;d;s;c) continuumbackgroundsuppession
Eventtopology

' modi ed Fox-Wolfram moments

' Fisherdiscriminant
Angula distribution <

. B ight direction
combinednto a singlelikelincod ratio

L spherical
S

et - like

RL= 7 \spherical"BB events \jet-like" qg events

Ls+ Log

High MomentumParticle Identi cation
24< p, < 285GeVic(h= ,K)
dE=dx (CDC), Ny.: (ACC) P, = Lk

combinednto a singlelikelihcod ratio L + L

\_
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Flave-specicB! K , decgs@24.1b *

& Ko BinnedlD E t
g w g | signal(and feed-across)
i r | g background
i~ i | 3-body/4-body chamlessdecgs (in lower E )
Rl e | m assumptiorfor chagedtracks
-0.25 O.O[I)DE (Ge\;)).ZE 0.50 . O.O[I)DE (Ge\;)).ZE 0.50
12 — 12— 0—T——F71——
L I 0 +
% 10 K.p() | % 105 n K+p0. K p 1
g s 3 3 5F 18 A6 evts. -
PR PR = = L -
g g .0 R I 1
2 27 \ E E
[l c c
0 === W] B A I ' L O?HT[ FIUPTTSTE S0 N B e A 1| ﬂ - G>) G>)
20.25 0.00 0.25 0.50 20.25 0.00 0.25 050 LW I
DE (GeV) DE (GeV)
> > “ pp° 1 %025 0.00 025 050
§ § i ] DE (GeV) DE (GeV)
E E Acp(K? ")= 046 015
; + 0O +
Largeasymmetryn B™ ! Kg ™ !

G T ,
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(" Systemtics )
Detecta-basedbiashascon rmedto be g g
negligibleby test samples. o o
24<p, < 285GeVic(h= ,K)is 8 8
requiredfor inclusiveh sampleandD decys.
Sample Asymmetry[%o] e TR e Tiee tes (e ras recTes
h 0:36  0:03 MK G m(KgpD G
h w/ K-id 0:32 0:05 300 — ‘ ; 300 —
h w -id 0:37 0:03 * | ’ ﬁ
D! K ,K* O 02 03 £ B5Dp | S B'5 Dp”
My Sideband 0:007 0:017 S D5 K'p | < D5 K'p" |
M sidebandw/ g cuts 1 5 L%“’O || 546A25 evts. L%“’O 579A25 evts.
B! D 45 25
B! D w/ ggcuts 55 27 R T TR T v-aaay+
DE (GeV) DE (GeV)
Decay Mode  N(B) N (B) Acp 90%C.L.
BUI K* 103 12 115 14 0:06 0.08 0:01 [-0.20,0.09]
B*! K* 0 28 8 30 8 0:04 0:19 0:03 [-0.39,0.30]
B*1 KO+ 49 8 18 6 046 015 002 [0.18,0.73]
Bor + 0 24 8 13 7 031 031 005 [-0.25,0.89]
Try to con rm the asymmetryin B* ! K2 * with muchmore statistics. . .
g J
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B*! K2 * @78b ! (Preliminay)
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N(KS )=96 12
Acp(KQ *)= 002 009 0:01
0:14< Acp(KQ *) < 0:18 @I0%C:L:

N(KS *)=92 12

Largeassymmetryn B* ! K¢ * has
disapeaed.
| 3 liscapicious uctuation.
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B! K* @78b ! (Preliminay) A

% 100 % 100 o
= % = % 45
% 60 % 60 405
w 40 | 40 § 30
20 20 :25 ,
i i 8320:
-%.25 -%.25 - 15
10
5 """"""""""""""""
N (K +) - 235 19 N (K " ) - 270 19 00 1002003004005506007]008009001000
Acp(K* )= 007 006 001 JLdt o]
018< Ao (K * 0:04 @90%C:L - Sensitiviy for 3 signi cance.
:18< Acp( )< 0:04@ St | fAcp(KT ) 7%,
Dilution of doublemis-PIDis carectedas the asymmetrycould be seen
. . at 500fb * with 3 level.
AcP(K™ )=(@1 2wAcp(K™ )
f fk
w = P = (0:70 0:02)%
\_ ¢ ¢ J
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(Compeisonwith OtherMeasuremen@&ndTheaies

: ”6.; I | CLEO (9 fb")
lcel || — BABAR (56 {0)
i —e-Belle (78 i)
Ll
<4 |l
Il e |
[ — I
| <o I
: | «—e—as |l
| o> I

-0.80.60.40.2.0 0.20.40.60.8

Acp

Consistentresultswith improvedprecision.

CLEO(9:7 MBB): Phys. Rev. Lett. 85(2000)

- 20

v (deg)

M. Benele et al., Nucl. Phys. B606 (2001)
QCD factarization, pQCD,...

Needmuch mare statistics
to constraint s.

BABAR (60 MBB): Moriond and FPCP Conf. (2002)
Belle(32=85 MBB): Moriond and FPCP Conf. (2002)
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2.2 Other Charmless Hadronic Decays
B! K*@41.8b % K @29.4b‘? T 1
Unexpectedlylarge B could be caused o ' e |
by newphysicscontribution. " lpm AL i s By |
b! s penguindominance smallAcp. o PR ESANTHNE= o F ===
newphysicscontribution!  large Acp. B T A
0 ¥ 0/ £ 0 4%& EQE 1 .
KO K */K*™!I KoK~ 5 o HE= N
Unbinned2D-ML t 5l jK1'1 1z °
+ + 1 O P o) i A
BT! 'K @29.4b g e BE= =
BelleresultshavsB(! K *) > B(! 7). Clhene T ] e J{ I
sizableAcp canbe expected. o 1 N
Unbinned2D-ML t e = —
M, (GeV/c?) DE (GeV)
Decay Mode N (B) N (B) Acp 90%C.L.
B*! K* 139773 144072 0015 0:.070 0:009 [-0.13,0.10]
B! K ©° 116%5% 14693 0:17 *%22  0:01 [-0.24,0.70]
B*! K * 125*%31  131%*%1 0:05*%%> 0.01  [-0.72,0.38]
B¥! 1K™ 73 35 112 37 0:21 0:28 0.03 [-0.70, 0.28] Y
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4 N
23 B*! D K* @29.1fb !
u
b
P
s % DO
W
B~ c
b | L - C
S
B~ DO K-
u - u u - u
Interferencdbetweenb! uandb! ctrees.
Theaeticallycleanmode for 3 constraint.
2r sin %sin
Aqo=
1,2 R1;2
. AB ! D% ) 01 0 = ( for CP = +1)
~ A(B ! D% ) o = + (forCP= 1)
Ri, = 1+ 7r?+ 2rcos %cos 3 | _B(B ! DK )
e _ ,  R(Di) =
= R(D1.2)=R(Ds) BB ! D )
\ J
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D° decy categaies =
avor-specic: Dy ! K ° 400}
CP=+1:D;! K KT, * 2ooi
CP= 1:D,! K2O%K2,KQOKY, K

Other suldecy modes 60}

! [ Ol * ]

I O/ 1 K*K

Vetoesfor B decy backgrounds

mp ( mMpo;my- )cutfor B ! D% ,J= K bg. g
inB ! Dy * )h
Helicity anglecut for nonD¢p bg. inD ! VP ol
Mg (ke cutforD®1 K " bg.inD! Kg!
High momentumPID for DK/ D®  sepaation.

Events / 10MeV
B
o

N
o
T T

o

> B N | I . “ . :::;:",.»'v,;,,,;:::"'
02 01 o0 01 02%2 - 01 02

DE(GeV) DE(GeV)
Decay Mode N (B) N (B) Acp 90%C.L.
B! Df{K*™ 8L1 104 806 101 0:003 0:.089 0:037 [-0.15,0.16]
B! DK* 147 46 81 39 0:29 0:26 0:05 [-0.14,0.73]
B! D,K* 106 42 164 55 0:22 024 004 [-0.62,0.18]
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24 B I K @GOfb ! (Pre“mina W)4O- Yieldle(:llejfzg - Yield18(6bz\1|:ApSg 1 40 \
SM predictsAcp (K ) < 1%. f
Large asymmetrywould be an indication T kslp'g. . 0
of newphysics. Ng T Vield 60ABAL Yield 58 A8 A1 15~§
KOo1 K+ | K *1 Kg K 0 % 10 Tl b, T tom b, . -mé
Dilution of doublemis-PIDis carectedin £ .} |, £
K% K* mode (w = 0:90%). : g 0
Possible detecotr/reconstruction bias iIs 1w} (e) K'p’g (f) K'p% 10
studiedwith aninclusivek sample. Rharire Y2 e
AK Ol K* )=( 046 059% st @ 1 7 Is
AK *1 K2 *)=( 093 0:63)% - | j [ﬂd&
AK * 1 K" 9= ( 021 1:23)% o e A e
Beam constrained mass (GeV/c?)

Decay Mode N (B) N (B) Acp 90%C.L.

K91 K* 165 14 2 186 15 3 0:061 0:061 0:022

K *1 Kg * 61 8 1 58 8 1 0:018 0:101 0:017

K*! K*9% 34 6 05 27 6 05 0121 01146 0:001

combinedK * 0:053 0:083 0:016

combinedK 0:022 0:048 0:017 [-0.106,0.062]

J
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3 Summary
| Belle DCPV Results (29-781p
Belle DCPV resultsshav null consistent K+p' né,> T
asymmetriesn decy rates. K* po - i . | i
| Usingtime-integratedanalysis. K0p+ i ||<_§,_> I
| Basedon29 78fb 1. p+p0_ I e
| Previouslyobservedarge asymmetryin $ hK*+ i ”«-> ! |
B* ! K2 * hasdisapgaed. S hK™® I s
o o ShK [ | i |l |
Statisticalprecisioniavereachedoelon WK Il el .
10%levelin severaddecys. DK ) | .
| Much moare interestinginformationscan be D1K+ - I I -
expectedin a few yeas. 2« F ”@” -
3, strongphase hewphysics. . . Kg S s
P
\_ J/
. f di C iolati July 26 2002
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