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Recent Results on B decays

- Rare B Decay Highlights
+ Belleb — sgq Time-dependent CPV -
[Includes updates/corrections after ICHEPO4 talk]

Y.Sakai (Belle/KEK)
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Qutline

@ Introduction
KEKB and Belle Detector [PEP-11/BaBar: by Giorgi]

@ New Results on Rare decays (Belle/BaBar)
(Highlights)
@ Updated/New resultson b — s TCPV from Belle

[Results are preliminary unless references are given|

Apology; cannot cover al of the many interesting results

. _ from the parallel sessions
Contributed papers available

Belle: http://belle.kek.jp/conferences/| CHEP2004/

BaBar: http://www.slac.stanford.edu/BFROQOT/
www/Public/ichep2004/
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B Decays & the SM

Vi VJb (|)2(a

Quark level

O3(1) O1(8
Vea Ves
QCD/L attice

New Resonances

R B A O b W B e s

b-quark: Heavy — variety of decay modes
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B decays & New Physics

Deeper understanding |

Key point: Ayp ~ Ag, (Small/forbidden)
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972 New particlé, Phase

Penguin
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8 GeV e x3.5GeV et
+11mrad crossing

-
I'I'S L rea (Belle)

WIGGLER |

(TRISTAN Accumulation Ring)

Leak = 1.39 X 1034 seciem?

@ 1.2A x 1.6A

253fblon Y(4S) 275M BB
28 fb-1 below Y (4S)
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No need to stop run
Always at ~max. currents, luminosity

ms) ~30% more] L dt

normal injection (old)

N N e e L e e e Tt ot e el

Beam Current [4]

[CERN courier Jan/Feb 2004]

both KEKB & PEP-II

continuousinjection (new)
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Belle Detector
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 23°<6<139° — 17°<0<150°
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th SVD2
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Utilize
special Kinematics
at Y(49)

Energy difference:

AE =) E —Eg, /2
Beam-constrained mass:

15 00

o

.

23 A20a = 35p

R

B o rarrminsS Msas (A’ )

M g, :\/(ECM/Z)Z_(Z ﬁi)z

(ES)

135 515D
B o rarrminsS Msas (A’ )

=35
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Dominant Background for rare decays:

e'e"— qq “continuum”  Continuum
(~3x BB) Jet-like €

TO suppress:
use event shape variables

25
T(19)

continuum

15

10 |-

e e — hadrons] {nb)

0“
- —
s
N
o

L.<<] L_sgl <<l
3 5 oy
544 9.47 10.00 10.03 10.33 10.37 10.53 10.62
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d —< d
Tree Penguin

e Simplest charmless rare decay modes
e Tree - Penguin |nterference—> Dlrect CP Violation

T(B—f)-T(Bf)

Key prediction of _
cP = IB—f)+T(B—f)

K obayashi-Maskawa model |

EREm

Understanding of Penguin =) Anomaly (New Physics)

ICHEP 2004, Beijing 11



Entries/20MeV

Signal: : X
2139453 B oo ] B
0 0.5 0 0.5
AESSNL o ibmitted to PRL] C SR

Acp =-0.101 £ 0.025 £ 0.005 3.9c significance
[PID efficiency bias correction: 6A = -0.01 + 0.004]

2nd Evidencefor DCPV at Belle ! [A(ntn) 3.20]
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B° - nt'n- CPV Result

— Total
.|.

100 1 (a) q = +1

i 152M BB
= \\"
.-n&ﬂ"ﬁ‘\

—CL at (0,0) = 2.48x107

=L

=

Direct CPV
>3.20

5 |
’I--fLaI‘-. Tl — Teddrs T
-1.58-

—
T T T T T T T

(Q \-
Q
8
&
=
{

Raw asymmetry Events/(1.25ps) Eventsi(1.25ps)
! <

1 -IS ﬂ(pIS) 5| % e STZTE U-j 1 E'I:
A = +0.58 iOlS(Stat) iOO?(SySt) oL 68 021601
S =—1.00+0.21(stat) +0.07(syst) | - ta00a)
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90
80E
TOE
60 E
50 E
40
KZz0: 728 +53 20k
10E X

obBd= b L... 0 e S
-0.25 0 0.25 -0.25 0 0.25
AE (GeV) AE (GeV)

Acp(K#7?) = 0.04 + 0.05+ 0.02
hint that Aqp(K*7z~) # Acp(K#2?) ? (2.40) [also seen by BaBar]

90

275M BB
New

Entries/15MeV

. d
Large EW penguin (Z°) ? ?f< _ 7l
New Physics? D W s
B v K-
U u
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Observation of B? — 1t%°

Key modefor ¢,(a) In B = nr
CPV Isospin anglysis
Evidence (LP03) —» Observation !
Signal: 82+ 16 (6.0o0)
B =(2.32 +0%3+24%) x 106
Large Br established

275M BB, New

Enlries/2Me

L L L

[Belle-conf-0406] o,

— 0.17 = 25F

ACP - 0.44 i 0.51 i 016 %2,:,;
uses same Flavor-tagging £ s
as TCPV analysis o
18 measurement ! %

020 05 os 02 062 o
AE (GeV) AE (GeV)

BaBar results & q)z(a) — Giorgi’stalk
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224M BB ;m_ Ban %m_ BaBar
O A 5155_ e) 3155— f)
8"t A
BO —» KOKO ;;

N —23+77 +2.0 (4.50)

:
|

.

(

-

i o

: - o
B = (119_8§gi0.13) J+ RN
X 10'6 T O Imilﬂcaawlmﬂ;.ﬁ v 01 005 o 0% con®
“pureb — d Penguin” |
BO —> KOK+ E 25 preliminary o preliminary
20F N{K K') =41+ 14 g 30
Ngg = 41+14+3 (350) & s s
w10} £
B =(1464050+007) § s | || :
(<2.35) x10°% ™ e 7 il
525 526 527 5.28 s '
mes (GeVic®) 010050 o)

First signalsfor B® - KK \
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wsB — VV : Polarization Puzzle

r,

Naive Factorization : Longitudinal f, =1 —0O(1/m?)

e pp, ptpl (P'K*): f, = 1O (BaBar/Belle)
Tree dominated X Penguin Anomaly ?

e f (IK*)~0.5 New physics effect ?
Penguin only ] 0K*(b—>sss) only ?

QCD penguin annihilation: O(1/mz?) — O(1)
I/1,=1+0(lUmy) ? £ (p*K") <1 (¢K*)?

[p*K*0 : pure b—> s Penguin]

V K V* \ [e.g. A.Kagan hep-ph/0405134]
° t €0 ¢ 5 K0
u &_ —
S K*+ d o+
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pt,K*Ymassregion
2D(M,,AE,) ML fit
peak: 6.3c signif.

M., AE signal region
simultaneousfit to
p,K* masses

ptK*0: 26.6 +8.7
(Stat. sig: 3.20)

.
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(]
¥

& —
P o i [ (]
—
E ==

Events /(2

Events / (40 MeVich

[Belle-conf-0404]

Events / 20MeV

“:'l_l a -I--‘I".lr | }"'\u I. T |

0.4 :il.l 0 .2
AE (GeV)

ih.4

ik 3

0.5
M

T T T ™TT I |
K*Ymass

i
Events /! (30 MeV/ E:I

120 .40

080 100 ,
M{K 7 ) (GeVicT)

0F 09 11 13 15 .60
+ 0

" ) (GeVie)
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._.
.
J

-4 kg (fixed)
1 4 p*Kn (fixed)

Events/ 0.2

.
J

th  th thn

| Transverse

2D(p,K* hdicity) ML-fit (M., AE, masssignal region)

f, =0.50+ 0.19 + 8:8573 (3.1c away from f,=1)

B=(6.6+22+08) x10°6
[Belle-conf-0404]
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[ BaBar-conf-04/34]

ML fit to all distributions
simultaneously ; I
1St Ob%rvati On 521 iZi! i1 314 515 ilm ;11'.' [é;:rmi}:lﬂ -E]:: - I-I].II I I-II]J:l:i 1] 0ns E&meﬁw

Nsig=141+%; (>50)
f, —079+008+004+002

B (17o+29+29+
xlO6
Acp =-0.14 + 0.17 £0.04

Events/ [ 0.0375 GeVic "
Events / [ 0.0125 GeVic® )

BaBar + Belle|  non-resonant.
contribution -
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Transversity basis:

Angular distribution
Pq)K*( ‘9tr’ ¢tr’ HK* ! AO’ A//’ AL) =

A, : longitudinal (CP= +1) 5 cets
A, : transverse CP= +1 —
A :transverse CP= -1 (B, B)

(12-1 parameters) &

a
Ay = H= (A PHIAPIR | 2, = (A~ 1A P2 Direct CPV
Sy = -ImA A A AT, | A =—ImA A-A A" | Triple-prod.

vt R (T-violation)
Ao = Re(AAG+AAY ), | Zyo = RE(A A -AA)) (i=0,1)
|
2+A2+A2:1 17 " .0. London, Sinha?,
( |AO| | //| | J_l ) ?’—'O —> NP [eP%DGOQrTl(;_ZOl\?QO@]
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E 152M BB [Belle-conf-0419]

PEo7+2 9K

60
50 ;—sgnals
40 F
30 E
20 f
10 f

f, =0.51 + 0.06 +0.04

Events / 2.5 MeV/c?

confirm low f,

o

30

L

10 |

30
25
20
15
10

o

"

Events /2.5 MeV/c?

ﬂ5.2 5.2255.25 5.275 5.3 -1 0 1-1 1 2 5 2.5
M. (GeV/c?) Ccos6,. cosB ¢tr
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=5) e o
Ay GE) |®|
A, E=T) o
"j"‘.:"e" 0 || o—1i E
Tripleproduct ~ ~u0 e« FS
(T-COI’]SGI‘VI ng) =1y | » |
y i
14 ) |—l-|:
20" > NP " |
i i 128
T, o
E,.","II] f—i 51
Tripleproduct 1 o
(T-violating)  Avx | -
-1 0.5 0 0.5 1

0.50% 0.0610.04
0.25+ 0.0610.02
0.25+ 0.0610.03
-0.39+ 0.13+0.06

0.49+ 0.12+0.07
-0.09+ 0.10+0.02

-0.09+ 0.06+0.02
0.10% 0.0610.02
0.01% 0.06+0.02
0.11+ 0.13+0.04

0.07+0.1110.04
0.02+ 0.1010.03

[Belle-conf-0419]
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B — g K* :

New Physics Summary

- g
= F .| i .
SRRERNY [N
L) i Ty ;E-'.'.
...-=' i
-
| _-'E: |
o o
o
L L
A -"1;':

I | I ’ I I I
i BaBar (227M) e 0.52+ 0.05+0.02
Ay (=£) ; bod 0.50-+ 0.06-0.04
BaBar/Belle ’ Bale (152M§) o 0.22+ 0.05+0.02
consistent Ay, (=£) o 0.25+ 0.06+0.03
- o 0.03+ 0.05+0.01*
#0" — NP 5, o] 009+ 0.06:0.02
o -0.02+ 0.05+0.01*
T, B 0.01+ 0.06+0.02
e 0.11+ 0.05+0.01
T Ay(=A0 e 0.07+ 0.11+0.04
No indication o o 0.02+0.04+0.01
of NP A, (=A) | H"* Ny 0.02+ 0.10+0.03
1 05 0 0.5 1

except f, puzzle

(* recalculated from fit values)
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S Olew
t u,d
b s ’ b — d*I- penguin
~1/100 3
u,d — _
’ (] o
b — sy penguin , , f‘)_ B
Vtd
Br, Acp ~SM Vis u.d
l b — dy penguin
K*y TCPV
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B _) K(*) |+|= [Belle-conf-0415]

LPO3: B — XJI, KOl : Belle/BaBar
Br, Acp ~SM

u pike i)

c_r:::» 275M BB update >10c signals (e) KI'I () K Il
82 +11

hhhh 30
B (KIl)=(5.50+ %75+ 0.27 + 0.02)
B (K*Il)= (165+ 23 +09+04)

X 107
'y | T | Lo 12:' 3 BRI Rk REETS 10 .,
f‘% 2 | ’% 10F Eb}h” | " .
ik 0 8 :
ey " ++ ;,“ 6l j %.2 022D 5205275 538 52255255275 53
2 1 iS5 <]—+++ 5
4f : M GeV

h%ﬂﬁ jiri of ’_}" bc
o o K
. n Fogaa Do i aliiialaiiglaiil ; |':}-. il T i lidgd

05 01 20 0 5 10 15 20

g? (GeV?/c?)
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Arg(K*Il) : very sensitive to NP
that may not be seen in B(b—sy)

(4

Ag = F(QBI

L <ml2)-T(0,. >nl2)
<zl2)+T(6,. >7xl2)

Bl

raw A-g
(:II)KH'A'ﬁ[z" qz

s
-
=== 3
‘e

b— sl penguin g-g W ﬂ$ h E =—J E
) S o O 2 S
-1 L ——— . ———

0 2 14 16 18 20

First Look ! qz GeVZc?
[Belle-conf-0415]
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Lid
=

Suppress K*y with PID
and M(‘K’ ) cut

B(B—(p,0)y) = (0.72 1033
+0.27 )x 106 (1.90)

ﬂ'..-‘
T
>
L
=
£y

o
"
o
]
=
=
i

b ]
Lk = (¥
™ ™

=

[<14x106@90%CL] [ 2PMBB {1 o O\
Simultaneous fit to 3 modes: - Mm-t;;ewcﬂ _ AE {éeu;
F(B—)(p,(D)Y) :F(B+—>p+y) “_*:I_ ...... N —t— ﬁ ‘m;i ——— Biﬂm
= 2I'(B°—>p%) = 2I (B*>wy) 2 S e
B(B—(p.0)y) =(0.6+0.3 3 .
+0.1) x 106 (2.16) $ s
[<1.2x 10° @90% CL]
§5 52 :':‘Jl"zﬁ'ﬁ'.":ﬁ'i‘{.ig' 930201001020
_ Mg (GeVic) AE’ (GeV)
m=) [Vid|/|Vtg [ A.Ali’stak] [hep-ex/0408034]
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Belle @ P03 (140 fb?) [PRL 91, 261602 (2003)]

11BO— gKs 03 | BO— J/l//KS etc J#
£ | o .
: | + Vail
> of ) b J( ------------------------------------ sy X
< I & ™
: NV o ul
Er:% 0.5 :- . ‘+‘_+_ "
1t sin2¢,=0.728 + 0.06

3.50 deviation from the SM |
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d: P

Ty,

A AL
o I

Time-dependent CP Violation

.0
‘e
A

mixing

Acp (At) = S sin(AmAt) + A cos (AmAt)
Mixing induced CPV  Direct CPV

¢

Ks

(ol

> ;é . (TCPV)

Ks

phase = J/

SM: b— s Penguin

: WKg(b— c)
S, . =Sin2¢,, A=0

+ New Physics
with New Phase

Sy # SIN2¢,, A can#0

| CHEP 2004, Beijing
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275M BB

"I OK s

60 |

| Nsig=139+14 |l
= purity 0.63 l

40F

30k

20

Entries/(0.0025GeV/c)

10

Y

8.2 522 b24 5.252 5.28
M, (GeV/c?)

Includes Ks — ntrt°
(Nsig=13 +5)

5.3

0.1 nz 03 n,4 05 0.6 0.7 0.8 091

Pg*
Similar to JwyK, recon.
+ sophisticated continuum
suppression

ICHEP 2004, Beijing 31



m -
th O
f G R fi b4 R i o
- ‘
_~. |
I

Entries / 2.5 ps

Raw Asymmetry

=
bl |

1T
T

;1 Good tags
LAV o-eT ORI |
At (ps)
K+ K, S (#K®) = +0.06 + 0.33 £ 0.09 275M BB
A (¢K% = +0.08 + 0.22 + 0.09
= ~2c away from SM
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Validation of new data sample (SVD2)

=il syD1 st SVD1: 152M BB

e B N = S =0.696 + 0.061 (stat)
| o Good tags 7| A =0.011 £+ 0.043 (stat)
==l L SVD2: 123M BR

bl B o = T 4 S =0.629 £+ 0.069 (stat)
==t + | Goodtags | A =0.035+ 0.044 (sat)
At (ps) S S O SIS T PSS DD NP RS o
0
¢ K SvD1: ~2.30 SVD2: .
S=-068+046 ,  S=+0.78+0.45 many systematic
A=-0.02+0.28 A =+0.17 + 0.33 checks, all ok
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250

T Ke

|

— high statistics modes

~ KHKKg (¢ exc;ludebl)

Sl Neig=s12+27 [| W P §7INSg=399£28
§1m purity 0.61 1 II (na 'y'y, S ool purity O. 5:6 A
Bl sty . 1 ) £ EWWH%M”
g g 't CP=+1: 1.03+0.15 0.
= s Wl BPEETR
? o OF
< < M
é P ~ Goodtegs é 3
75 5 25 0 25 5 15 75 5 25 0 25 5 ]-5
“sSin2¢,” Atps)  (~056 @SM) (~1.0c @sm) P®)
S=+0.65+0.18+0.04 -S=+0.49+0.18 +0.04 (+ 3%
A =-0.19 £0.11 +0.05 A =-0.08 +£0.12 +0.07
2/5M BB ICHEP 2004, Beijing 34



NS additional modes  f(980)K | 275M BB

Nsig=31 +7 .T
1y
A

= sof
[ - I
= a0
— |
':m_
@ |
‘:z-ué—{
— I
= I
e i

=5.22 =5.24 5_232 =28
M, (GeVic)

'* 1 L

Nsig=94 +14 *
purity 0.53 1

=3 E_E

3
=
4
.
4

purity 0.56

Eo2 524 528 5.28 5.3
M. (GeVic)

o

Q)

@)

Q

o
&

7))
RaWIAsymmetry
SR

tk

....... $=0.73
= fit

2 =25 0 25 b5

At(ps) (~0c @SM)

S=+4+0.75+0.64 +

A = +0.26 +0.48 +0.15

7.5 75 5 25 0 25 § 75

At (PS) (~2.90 @SM)

013 -S=-0.47+0.41 +0.08

A =-0.39 +0.27 +0.08
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Ksa®

Kstrack T : Nsig=168 +18
by Ksonly \/' 3 | purity 0.55
B vertex_..»” S :m + 1 t
— %Pproﬂle £ = JrH Hi P ’r ',’
y ! 1: +low purity: Nsig:83(0..ii))
Validated by Jy Ks (use Ksonly) =E P Mlcevien o T8
1F
= [
B 05¢
b~y 7 (~O'7G @SM) & {:]:
SN20:" §=+0.304059+011 & E_L
A=-01220202007 § 1 coodiags
>75M BB 75 5 -E'S&.t ?ps} 25 5 15
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“sin2¢,” ok’
K'K'Ks

Ksn"

N’ Ks
mKs
f,(980)Ks

Average
h—s penguin

sin2¢,(WA)

-1.5

%> Summary of b —»

M | 0.06:£0.330.09
+0.17
ot 0.49+0.187,
} . 1 0.30+0.59+0.11
|.._' 0.65+0.18+0.04
+0.13
3 g 0.75+0.64" ¢
-0.4740.41+0.08
+0.13
|+| 0.43 513
H 0.736+0.049
| | i | I

-0.9

0.3 0.9 1.5

275M BB

I 2.4c

(A: consistent with 0)
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N 3
SM: vy ~ polarized CBf/_tfﬁ )§:
BO & BO opposite N
S=2(mJmy)sin 2¢, = 4%
A~ 1% ( A
New Physics <> LargeS,A B —> %
[e.g. Atwood,Gronau,Soni]

. Helicity Flip
X Suppressed by
,:‘f N ~ my/my

mixing

Kstrack A~ nt
BO —» K*[Ksa9 vl \

B Va‘t z .,“"‘

a
e,
Yy
"
Y
Yy

....

Analysis Technique: similar to B — Ksz°
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-
[, |

n3 NsigE106:314 _L

§

2 14 g 225t . 275M BB
3 12f @ < =t NsIig=57 19 |
- : ...I:-.: I E— . r‘b
< 10f [
=
= C
£ of
:1* -
Z af

26

U}TnnlnTunnnn||||||||||||||||||||||||

5.2 5.22 5.24 5.26 5.28

my (GeV/e?)

a T_ """"""""""""""""" B
I (¢):
05 F —— —t =
§ 0 ____,a-lzq._n—ib—_—'
h
4

At Ds ST At (ps)
S=+0.25+0.63+0.14 S= -0.79£88 +0.09
A=+0.57+0.32+0.09=-C A= —-0.00 +O 38

First step for new eraof b — sy! ICHEP 2004, Beijing 39




Summar

¥ B decays. many new results from BaBar/Belle

- Evidence for Direct CPV, A-p(K*™) # Ap(K* V) ?
- B > 1%’ decay established, 1% measurement of A-p(nt’r’)
- f, (¢K*) Polarization Puzzle: f, (p*K™0) < 1
No hint of T-violating NPin B — ¢K*
- A first look at B — K* |l FB-asymmetry
- 13 BY —» K*[Ks#] y TCPV measurements

wBelleb — sqg TCPV updates

- S (¢KO®) = +0.06 + 0.33 + 0.09 (~2c away from SM)
- averageof b » siq: +0.43 £ 313 (~2.4c from SM) |
(Giorgi’sreview for BaBar results)

‘ More data needed to conclusively establish New Physics\

ICHEP 2004, Beijing 40
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Complete |

= PDG2002
— New Avg.

—CLEO
—it— Bealle
- BABAR

HFAG
AUGUST 2004

e K="
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y
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@ 0 00 Vv A O
@ O AV Vv Vv
A A J A VO O
O v NN AN A
A O 00606 -
Kf ® observed (>50) 2V ﬁ. - -
po A evidence (>30) ® J ® j v :
o ~/ upper limit ZI N 3 J
o Both, BaBar, Belle, CLEO vV 0O @
K*  DCPV: evidencein n*n/K*rn~ only v/ ://

K*0 |extend to decaxs INto scalar, axial—vector|
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Entries/(2MeV/c?)

S0

40 F

30F

20F

10

M ass

0
0.98

1

1_DE‘ lE“I.[Jd-‘ | “I_UE
My (GeV/cT)

25F

¢ Helicity

20}

lcosBy|

D -......l......l.‘...I..‘.l...‘l......1......I.....I...al.....
0 010203230405060.70.809 1

| CHEP 2004, Beijing

44




SVD1 only SVD2 only
1F n
e | > | |
2 05f S osf
E i —_— E [
> 0} —=+r > 0f +
< | —_| < | -
= 0.5F = o5t
d o L
T | ‘ T |
-1 [ 1 1 1 L 1 -1 g
75 5 25 0 25 75 75 5 25 0 25 5 75
At (ps) At (ps)
SvD1: ~2.30 SVvD2: :
S =-0.68+ 0.46 S =+0.78+0.45 many Systematic
A=-0.02+0.28 A =+0.17 + 0.33 checks, all ok
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£ 1F E i}
2075 F 2075 F
E o5} ‘ c 05F ‘ il
>0.25 | | >0.25 |
e | Sosf
E_%Eg . 805
075 F 075 F ‘
1- [| ' I T T | | | _1-.I.. | 1 | | I
. B B - N e IR T T T RHA
At (ps) At (ps)
S=+0.00+ 0.33 -S=+2.3 £ 2.0
A =+0.06 £ 0.22 A=+0.6 +1.2
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B? —»

K*: Validations

Control sample

Lifetime fit w/ B —> gK* /KS Asymmetry fit w/ gK*
225 B >gK.| £ |
200 50 S| Bors
175 £ 05
150 40 50,25
125 30 < 0
100 %-{3.25

5 = o

50 0

25 10 ik
0 0 i

S(¢K*) = —0.03 £0.20
A(gK) = +0.22 +0.15
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Systematic errorson S

Ksn0 | K*y o Ks n' Ks fo Ks ¢ KO K*K-Ks

VTX 0.02 000 |oor |oo2 |oor o001

flavor tag 0.01 0.02 0.04 0.01 0.01 0.01 <0.01

resolution 0.05 0.05 4&07) 1¥’O. 03) (0.03) |0.04 +Q03

fit bias 0.03 0.03 +0,01 0.01 0.03 0.01 0.01
—0.10

. i /a

signal 007) |002 |010 |002 |005 (+008) [002

fraction q —0.0

physics 0.02 0.01 0.01 <0.01 0.01 <0.01 <0.01

parameters

background | 0.04 0.03 0.02 <0.01 0.04 0.01 <0.01

At shape

tag side <0.01 |<0.01 0.01 <0.01 <0.01 <0.01 <0.01

interference

TOTAL 0.11 0.10 +0.13 0.04 0.08 0.09 0.04
—-0.16

KKKS: effective sin2¢, - 0.17 for CP-even fraction
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lﬂ’r TBO /.-'JII.I II"... . Only
m]r .r".-.l-l .."I.... ....I."-.‘.‘-‘-\l-""-"'-\.
i peir i P R T P FRATT PRI €A R
1ﬁl|' T ,.r""-l.' I'-II i
mir B+ -’r_."'.-.l ..._- .'.... "-..\_H-‘L
,__J’H’. \-“'T-T_
N TR W T W WP S A
=20 B =10 =B i i 15 0
- T
t'qa;;__,ﬂ"i: '
2| AMy
L= > = =] 1= ]

Do*, Yy K*, Dr*, D*~t*/p*, D*Iv
Belle preliminary

SVD1 SVD2
(152M BB) (123M BB)

Tgo |1.534+0.008+0.010 |1.518+ 0.012
g (stat)

g+ [1.635+0.011+0.011 |1.652+ 0.014
[ps] (stat)

Amd 0.511+0.005+0.006 [{0.516 £ 0.007
[ps] _ _ (tat)
[ Belle-conf-0436]

New detector resolution iswel under stood

ICHEP 2004, Beijing 49



CPV

0.73+ 0.6410.22

0.09
096+ 0.51"

0.06+ 0.3310.09

+0.35
0.49+0.43" 7,

+0.19
0.51+£0.26" )%
+0.17
0.49+0.18" )1

0.28+0.55" )07
0.71+0.37° %
0.43+ 0.27+0.05
0.65+ 0.15+0.04
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Non-f, components
are determined from
the M(=*n)
distribution

v f(f,Ks) = 91%

O f(ntnKg) = 2.3%
o f(pKg) = 4.8%

o f(f. Kg) = 1.6%
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combine — Fisher

.

Event-shape variables oo

Belle: cut on
Likelihood Ratio

LS/(LS+ LB)

BaBar: |oose cut
Fisher (or NN)
pdf in fit

Flavor tagging info.
also useful

Q.02+~

000 11 I
0.00 025 050 075 1.00

Fisher

¢z

c.o81 |

Moo
0.04- =

LR

Fvents /2.5 MeV

sontir

Q.00
(.00 0.25 0.50 0.75 1.00
cosB 5

0_

| _
5.20 5 225 5 25 B275 B 3[}
. (GeV)
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5

%>  CKM Matrix & UT

(d" /Vudvu@\/d\ CKM matrix

Complex phase

S Vch Vcb S <> CPviolation

cs
o) G ko) e
Wolfenstein representation \VARAVR b,
(1-R2 A;E(p@

—A -Z£/12 A2

(A -p @ ad L) 09 VgV — ©OD
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use helicity basis angles:

Angular distribution

Pok+( 01,05, @ Ag, Ay AL)

2 sets (B, B)

227M BB

BY — gK™
201 signals
A-p=-0.01+0.09 + 0.02

[ hep-ex/0408017]

2 MeV

events

events / 0,0625

| 1

5 MeV

evenits

events / 0.0625

1 -
i SR, I g‘
| ] | | | | i i

—0.1 {) 0.1

AE (GeV)

- 1|JI

*MWU*V

CoSsd,
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