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Introduction
= The unitarity ViygVip+VeaVeb+ViaVib = 0
will be checked using B decays.

(Indirect CPV)
B=Tnmn/pm

wo| W 0 mixing

B—=1nrn/Km
(Direct CPV)




CP Violation with mixing
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Measurement method of asymmetry
of proper time difference

B°(BY) LK
E - =8GeV Identification of flavor
F + =3.5GeV (flavor tagging)
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Belle Detector

Reconstruction for charged particles  Electrons and photons
e Silicon Vertex Detector (SVD) ¢ Csl Electromagnetic
55um resolution for p=1GeV/c Calorimeter (ECL)
oOos_Hmw Drift Ormb@a (CDC) ) Particle Identification
(opt/py)"=(0.0019p,) "+(0.0034)"p Gevre) K/m separation

e CDC: dE/dx
e Aerogel Cherenkov
Counter (ACC)
¢ Time of Flight
Counter (TOF)

_ .M mwooﬁo_:ao:mmomao:
| K; muon identification

¢K; and muon detector
(KLM)




KEKB accelerator
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sin 2 ¢, measurement

Silicon <.Q.8x Detector




CP eigenstates for ¢, extraction

171 )Ks(= "1 ornOnY)
cp=_1 YOOI'I" or Jyntm)K;
0~A¢H\€<va
N.(=KK 10 or K K n¥K;

J/yK™Y ( Kgw?) (Mostly)

CP=+1 e




Reconstruction of JAyand K¢

invariant mass distributions
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Reconstruction of JAy K etc.

—— Sum

r — = JwK (')
re—e= Jy K (z°n")
r= =y Kg

Fe T X K
r——n.K,

r = =JyK

M (GeV/c2)
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Summary of CP side reconstruction

29.1/tb

mode 20< Zcm

Jhy (T Ko(n'n) 457 11.9
JAy (TT) Ks(mn%n9) 76 9.4
v (I'IT)K s (T') 39 1.2
v(28) yn*r™ IK (') 46 2.1
X 1y <v~mm§ﬁ v 24 2.4
n.(k* K ov chdﬁ ) 41 13.6
NAKs KT ) K(m'n™) 23 11.3
Jy (I"T7) K*9(Ksn0) 41 6.7
747 58.6

Iy (FT)K, 346 223
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Reconstruction of JAYK;
~340MeV/c

N
Q
o

Only the direction of K, -

1S measurable.
We determine the K7,

directionby finding a cluster
in ECL and KLM.

l Jhy KO(K %) ]
Bl ¢=-18BG -

. mm+._ BG -
other BO—J/yX I

Il other B¥—J/yX _
JAhy combinatorial

From the K j direction,
J/y 4—momentum

and 2-body decay
mmmEﬁwﬁoc
Py, magnitude of B momentum

inY(4s) restframe,is calculated

Number of events / 0.05 (GeV/c)

0.0 1.0 2.

By fitting the p g distribution, P, *(GeV/c)

J/y K 1 yield is obtained.




Flavor tagging

Multi dimensional Likelihood

b—= X1 v ( a high momentum
lepton)

b—= ¢ = s (Kaon tag )

b—= D*(—=—D"y)
( slow pion)
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Peformance of the Flavor tagging

B= D*[v events
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evaluate the flavor tagging
by reconstructing flavor
specific decays on one side,

and tagging the b—tlavor

for the other side

Flavor specific decays

B = D*[v
= NU@A:H




Wrong tag fraction B0 By
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CP fitting 1
Unbinned maximum likelihood method

L=1IL; i for each event
l

L i = a\ﬁ\mm%mwmwﬁbwukwhﬁﬂxv +A~|\n&%vmuvmﬁbuuv wmmﬁbm.|>mv AA P

exp(— |At] /1g0)
Ndwo

Py, (A= frexp (= [At] [Ty | 2Tp+ (1= ) 8 (AD)

Psio (At h:ﬁmxv = {1—- m.q&:l 2w) sin2 & 1sin(AmAt)}

[ sig the probability that the event is signal
f+ fraction of the background component with effecitive lifetime T

0 (At) the Dirac delta function

g

For J/WK | events, @m (A t) need special treatment.

Because some BG states have CP eigenstates.

e.X. J/y K (K m0) is taken to be a 81/19 mixture Omm.gq =— land +1,
respectively.




CP fitting 2

(__
mov Combined

Resolution function R(A¢t)
calculated event by event

from track error matrices
sum of two Gaussian component

main : @ SVD vertex resolution
o charmed meson lifetime
O motion of B mesons
in the CM system

entries / 0.6ps

tail : poorly reconstructed track

Wmain = —024 ps relative fraction

Wil = 018 ps ofthemainGaussian 1.0 -154+0.03+0.07 ps
Gmain = 149 ps 097 a_.ﬁ, =1.67+0.04+ 310 ps
Onil = 3.85 PS8 PDG value

The reliability is confirmed by Tgo = 1.548% 0.032 ps

the B meson life time measurment. T+ = 1.653% 0.028 ps




CP fit result 1

sin 20 ,=0.99  0.14(stat.) + 0,06 (syst.)

4 at

T
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CP fit results 2

apply the CP fit to events in At separately

Combined
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CP fit results 3

systematic uncertainties

on sin 2¢

#of events sin2 ¢, vertex resolution T 0.040
All events 1137 0.99 £ 0.14 wrong tag fraction * wwww
. : 4+ 0.023
= — +
CP=—1 578 0.84 + 0.17 resolution function T 0.020
_ physics parameters 0.007
JyKg(nt ) 387  0.81 020 BG fraction + 0.003
vEst except K 1 * 0004
(cc)K g except N . N
JWK s (R 191 1.00 + 0.40 BG fraction for K;  * 0.020
J/YKy, 523  1.31 £ 0.23 BG shape + 0.001
JWK& ) 36 085 + 145
g=+1 560 111 + 913 Total * 0.060
qg=-1 577 0.84 + 2]

0.22




CP fit results 4

Null asymmetry sample

B> p®-n* D* o, yyK* UK *T) D* ItV

sin2¢, = 0.05 * 0.04

No fitting bias

- . B°Non-CP sample
o 1 — . ~17K events
g m
= » |
7)) _ :
< .t "

1 ”
: _ “ _
-8 —4 0 4 8

At (ps)




“Summary for sin 20; measurement
Comparison of sin2 ¢, measurements

Belle _ il 0.99 + 0.14 =+ 0.06
S P 0.41
CDE | 0.79% 42
>me”mvm “ 9 ! O.WN_. + MV.WM 4 O.H@
OPAL | “ ; 320+ 18 + 05
r B
%&Mﬁ@%@ & 0.79 + 0.10
IOHW_ _O_ i Om | _.H_ i Hm | _N_ i Mm | _.w_ ) mm | _L

sin 2 ¢,




Belle

_ T 1 ] I i .—MO [ 1 T 1
1 sl b)JyKs
40 I

d) y(2s)Ks
b [

!

f) w(2s)Ks
b Jy

i) iy

5,200 5.250 5.300 5.200 5.250

Beam Constrained Mass (GeV/c %

4 Two body decays including Charmonium

Decay mode BF (10°%)
B = J/wK |10.1+03+0.8
B°= ;wK? | 7.7+£04+0.7
B =vy(2S)K | 6.7+0.6+0.7
Y(2S)—= |~
B =vy(2S)K | 57+05+0.8
Y(2S)—= JAynn
1 BO—=y(2S)KO0 | 6.0+1.1+0.7
Y2S)—=+]— |
BO—=y(2S)K0 | 72+1.1+1.1
W(2S)—= JAynr
B—=%X.K | 61+£06+0.6
BO—= %, KO | 3.1+£0.9+0.4
B—=J/yn |052+007
' + (.07
s300 BO—= JAy w0 | 0.24 £0.06
+0.02




B— 0K

B™= 0Ky
B— ¢K m was observed. ma

3.0 wa events  4.2¢ significance -
) 5 \ 2k |

B(B-> 0K3) % /

_ +0.34 v 04T -

r — AO.W@ION\NHT O.HOVXHO ) 0.5 | | |
- sin 2¢; next summer W3 e

Sensitive to new physics in Penguin loop.

B(B*=0K") = (1121022 + 0.14)X10"

—-5
B(B = oK %)= (130708 + 0.21)X10




*k X
B— DD vaoom%m
Cabibbo suppressed decay

A(t) ~ sin(2f ; +d)

Partial reconstruction
D™= p’x

Signatures
Angle o between D and m peaks at 180 degrees.
+0.68 )X 10 -3

+ ok
B8(B"=D D7) =(1.84% 0467523

i Noleptontag| = Lepton tag
"1 244%87events|] | 36+ 11 events

150 H.
, |

100 | A_m.ir_h F_ -=== F_ *
- E: ...— =. _1-_I..F..._=“: __l:h-_”:

RIRRkEA

0
-1 -0.8 -0.6 -04 -0.2 -1 -1
xtitle




(4]
T

B—=Dp® p

with Full Reconstruction

Entries/(10 MeV)
N
1 1 T T T

B (B%— D*tD"~)
(121+ 041+ 0.26)X 107>

B (BY— D* D't)

-0.10

0.00

.10

0.20
AE (GeV)

(1.04+ 038+ 0.22)X 107

Entries{10 MaV)

- 4+ ~H0+hou
wo|u.v©ob%~m o<oamx,

may reduce "charm oocbcbmr problem”
G.Buchalla et.al Pys. Lett. B364, 188 (1995)

0 - 0 gt 1
B ( B DYD" K) :ﬁ

m

- p'D

@u:mﬂ ot

mo?mco&

(32 +08 + 07 )X10° &

-0.10

0.10

.20
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B— JAyK,(1270) Decay

K mﬁwqov — K90 decay dominant

» useful for CP violation study

24 I —— 25

mm_u _._\._.\ _A_s:.aau | ”AWVL\‘&_A“#&_W o I m w + @

B(B = J/ YK {(1270)) .. {events
= (1.80 +0.34 +0.39) X 1073 === o e

| (¢) J/y K'n'n° () J/y K'nn® -H_.o + m

o O W 8- - m 8 - T

B(B"-= J/ yK{(1270)) P 15 > { ovents
= (1.30+034+031)X 1073 B\, | P 9ar
[ (e) J/¥ Knn 1 [ (f) 9/ Ken*n™ ]

First observation 15 16+3

EL] \E : levents

M, (GeV) MO M \? AE (GeV)




B meson rare-decays1—

The observations of B rare dacays provide us an opportunity to study
CKM matrix elements |Vcp| |Vup| |Vid| and | Vis|

and their phases.
Decays with loop diagrams have sensitivity to new physics.

Cabibbo suppressed decays EW penguin decays
B= D®»K® B=K®]]

Charmless hadronic decays B= KOy
B=rnn,Kn,KK B= Xsv,Xsll
B=1nh(h=K,m) B—=pPY
B= ph ,*85 Rare dacays for Vyp
B= 0K" B=mnlv,plv
B= Knn,KKn, KKK B= D7

Decay rate asymmetry with K7 ,K® vy




B meson rare decays 2

B meson reconstruction

B mesons are reconstructed using o

two variables; M p. and AE. u..,.
My =) Bl — (5 IE =
| MMM | ~ small mof
1
G~ 3MeV P
AE = M mﬁmaz@&] E NQQS a :

Eeasur ed calculated with pion mass
assumption
~ 44 MeV shift for K

C ~ 16 ~40 MeV depending on # of tracks # of t0 #of y




Particle Identification

A clear separation of charged

K and 7 is essential to find rare decay

signals.
B = DK/Dm

B=Kn/ntn/ KK

Belle use dE/dx +

TOF + ACC

dE/dx : from CDC

TOF : Time of FI

1ght

ACC : Aerogel CI

herenkov Counter

covering wide momentum range
combined into likelihood

PID(K) =

1(K)

~1 for K
LK) + L(nr) ~Oform
Calibration p*t— px" p%> k™t

Efficiency / fake

B meson rare decays 3

dEfdx (COC)

TOF (only Barrel) e A dEIX %
AT~100ps (r=125cm}
Barrel ACC B n-1010-1028
Endcap ACC g n-1.03%0
( only flavor tagging )
“ _ “ “ —>
0 1 2 3 4
p (GeVic)
PID(K) > 0.6
I
- ._.+__.__.._. ‘ i + +
0.8 ¢ Fapatiat apatte T
g A AL ++++ +
0.6k K track (efficiency)
0.4 L
02k 7t track (fake)
.| :+++:+++::1++:+++++++++I1
Q ISP YL VA NSNIR AT IFEErArS INUrATAS AN ATA R A A
0 1 2 3 4

Plab (GeV/c)




B meson rare decays 4

continuum background suppression 1

B signal = spherial

Event shape qq events = jet-like

Op : pol le of flight
Using shape variable cos Up : polar angle of 1lig

B
"Super Fox Wolfram" HHESONS
R =2 |p;||p | B(cos 8;5) /3| p;| | p B signal = 1 - cos”0p
5L,§ LS
signal — other qq events —= flat

RPO= || 1y  Rcos 0y) /Zlpl ]

0907092 cos Oy, : thrust angle

s: B cand. track, i,j : non—B B signal = flat

SO 00
> (ORPY+ m:a ) gqevents — 1 + cos” 0

Forw = 1=1.4 . hh
Fisher discriminants




B meson rare decays 3

continuum background suppression 2

— signal MC — qq background

Likelihood ratio (LR) 1000 | 300 b)
: 250 F

a)

— 800 | -
L(BB) = LW 500 | 200 }
5B ” 150 |
% [ 9B 400 | 100
BB o 200 | 50
COS C :
hh | SR IR APRTUT EPUOT A
x Lo 0002040608 1 "0 02040608 I
SFW cos Og
— 450 ¢ :
L(BB) 400 £ o) | 700 £
- v o Qv
LR = = 350 ¢ 600 £
L(BB) + L(qq) 300 F 500 F
; 400 £
200 3
Systematic check with 150 o0 b
100 g
B = Dm data for signals ' STITTTTIS: N o e ol e

QQNQAQQ@%N ccmckcqc.%N

Side—band data for background cos 01, IR




Tracking

decay modes.

B meson rare decays 6
systematics

MC efficiency has been cross checked with independent decays.
Total systematic error for Br. varies 10 ~20 % depending on

~2%/track

NMm=nrn ©)/Nm=77)

Detection of K g and °

~5%/track

Inclusive D decays

Inclusive K * decays

P

D

p*+=Dp'n?"
D= Kk nt

~2%/track

Continuum suppression cuts

Consistency check with

~5%

B = Dm signals

# of BB pairs

f I f ratio of branching
+— 00 fraction of charged

~1%
6%

to neutral Bs from Y(4S) decays

Rare decay MC to check

feeddown background




Cabibbo Suppressed Decays

Extraction of ¢ using interference between
b—= ¢ and b = u transitions.

B—= DK (Cabibbo suppressed decays)
For example, B*—= DOk " and B™ DOK"
B—= Dmr (Doubly Cabibbo suppressed decays)

For example, B™—= D'n® ( B™ DO is an allowed decay)
w

The first step is to establish the Cabibbo suppressed decays.

Expectation:
B(B=D®K) 2
R.= ~tan®.(fx/ ) ~ 0.074
C QWAWIVNVA*:HIV an \a

, B(B =D°K"™
NNO“ A _ T v ~ O.H@
B(B =Dt~ )




B —= DM}~ reconstruction

D*=D’n* D'’ ,D’=D'n’

D= K nmn,K¢n, Ksn'm'n ,K K1
D'=K K nmrn’, K mnm

AE fort ~0MeV AEFE forK ~49 MeV

K efficiency = 76.5% = fake =2.0%




B = D™}~ reconstruction

PID(K)<0.8 PID(K)>0.8 Br(DK)/Br(Dr)
N(Dm ) N(DK) N(Dr )

Uo h— | 24028 + 97.8 | 1357+ 15.6]49.0 £ 11.3|0.0770+ 0.0094+ 0.0058

DYn= | 6819 + 32.1| 329+ 73|10.1 £+ 49| 0066+ 0.015+ 0.007
D0~ | 5848 + 324 323+ 77| 65 + 49| 0.076+ 0.019+ 0.009

DY hT| 6409 + 308| 354+ 7.1[20.6 + 5.7/ 0.072+ 0.015+ 0.006

first error : statistical
second error : systematic

Results agree with the expected ratio
R . ~0.074

CLEO with3.3M BBbar 8 (D°K~)/ 8 (D) =0.055+ 0.015 + 0.005




0, from B— D cp K~ decays

B~ = DpK™ Dep= K'K m'm

h S g D
W S B W /n
b
— C S
B 4 TR uk
e B(B = DK )— B(B = DK") 2rsin & sin 03
1 = — — =
B(B = DK ) +B(B = DK") 1+ 2 + 2tcos& cos 9,
R = mMMH \m@”@un 1+ r2 +2rcosd’ cos ¢,
~ o e —n 4 , © (CP= +1)
(B = D% )+ 8(B = D%") &=
Rxm =—— - T — 8+ (CP=-1)
(B =D°n" ) + (B = Dn")
. A(B = DYk™)
~ A(B~ = Dk™) w@“-% =0.077 % 0.009 % 0.006 g
(Belle : PRL)




B — DK, DT measurements

"

A =004+ m.w_m HO.G|o.§AEAo.E@©§Or

‘R1=139%* 0.53 £ 0.26

B—=Dx" B—=D"K"~
> - - o rrr Tt e _I "] L T — T ]
2 400f (@)D= K=" 1 3 20 (8) DO— K 7'
i ] o i I
o i
I 200} = 2 10F |
O o+ ! } S F e g o —+—+——H—— } —
2 40- b)DP—= KKy T 4f b)D0— KK*
8 ® | 2 ®) 12.3 + 3.9

ﬁm.ﬁmm n.&mo?mmo&

T
(c)D'—=n7" |

JEJ_L: § ]
1 N | P 1
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Color—Suppressed B Decays
B~ DX ('n, o)

Test of factorization b

Final state interaction BO

_ d
B(BO%= DY)

=29+ 04+06)x10" 790

B(BY= D% )

—(1 0.
I:QHO.

B8(BY= D" ®)

_ I
=(34+ 1

D¥0r0 3206
DN 38¢
DN 3.60

0.3 —4
Hohv X10 4.70

Events / 20 MeV

Pt (2D I~ N

—4
+0.8)X10 430




Extraction of ¢,
B—=1nmn

B—=opm \lv

Search for direct CP violation
( Tree and Penguin interference)

~ Sin (5 sin (6p— 0,)

Constraint on ¢ yusing ratios of
B(Km) and B(7mm)

Probe new physics

Fleischer et al. (hep—ph/0003323)
Neubert et al. (hep—ph/0008072)

Charmless Two body decays

B(KT)—B(K'®)

>OHV“

B(KT )+ B (K T )

B (K 9 — 8 (K nY)

A =

.

P 3(K 10+ 8 (K0

-

B Gd+ﬁ|v
B (K*n™)

B (KEn¥)

2 8 (K1)

28 (K*1%) 148 (K* %)

B (KO0n*) 1,08 (KO0n™)




T TA =17.7+ mh: wa
K n background 9.6 + 6 ms
B (B—=n"n") N
= (056 + 0.23) X107| 2
=0 590 g
Q
K'n~ Tf 60.3 + 18§ g Z
n T background 12 X 7 »
+ —
B (B= Knrn) s
= (193+ 935)X 1070
6
0.+ _ 4.3 '
Kyn* [N=103:47 .|
B (B> K'1t+) i
_ 0.60 -5 | °
r = (1372 g8 x 10~

B— n'n~ K'm Kgn*
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n ! N=84x4%8 cvents

N_..O ~ 10
B (B— n ) | 8
= (078 £937)X 107 | 2
2.9 osignif. <1.34 X107 @90C.L.
+_0 3
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B (B— K*1") ° :
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Ratios of B(m ) and B(K )

The ratios give constraint on em

B(B— K1) =029 mm mmw
¥ WMMQV = 0.60 + 33 % (i
e e P L £
RS - P




B— Kn A Results

Require PID on both tracks to minimize double mis—identification.

for K* n+ (double mis~ID probability = 0.46% )
N(B—= K~n*) =27.7+ 2% -
7.0 T
o=y : ot
N(B—>K'm) =254t §3 5 ]
N(B— Kk 1) =165+ 33 me? i
o dhpmr
N(B— Kk*7%) =18.6+ 27 Nt N
- — m.o \ -0.25-0.125 0 0.1256 0.25
Ap(B— K" (n*+1°)) 5 [
0. HAN 0.017 " K n
=+0.003%0 126 £ 0.014 3 |
3 4l
—-022 < A < +0.25 2
@90%C. L. s 2 \
r ’ 0 NS 14444A_____” |
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B—1nN'K nK*
bmamo branching fraction was reported by CLEO.
B( Bt—= 1K) = (80%12) X10~°
Theoretically difficult to explain. (21~53) X 10~

o BET B0 K
D e ] >
. 5
-0.3 -=0.2 DIM.NQM/\VO 1 0.2 H:@OH%
w #— (2.0-8.0)
B(B > K 0)=(212+ 34+ + 2.0)X107° X106
B(B=nK")=( 719+ 14 * 9)X107°

Confirm large branching ratios




B(B "= K’ )
=(538.5 * q~+mva5

After removing Um JAy and ¥ (2S)

100

80

Ncounts/(8 MeV)

w+ . N+

] 1 T T — T T T T — 1 T T T _ T T I

- 177 + 20 events

BT T e TR A (T d
Yo A e e o P oA A e e en o Ty By ey 2 [P

AE (GeV)

~ three body decays

Intermediate resonance states

25

-t N
3] o

Ncounts/(0.075 Ge%e
(]

i
o

lllllllllllillilllllllll

Ncounts/(0.060 GV/c
P &

O _E«&arwnmmy_m_m_ of}
: ¥ T
| K@) ,m
W 2 Kx(1400)

M(K *r7) (GeV/ic ?)

"~ T7 7 1nvariaht mass of]

woems nm
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M(z*r) (GeV/c?)




B— K'K'K~, K'nn”

after removing B™=D QVN
B(B*™=K"'K'K™) Dp~ KK~

ma | 4 1 i I — T 1 T T _ 1 1 L) 1 _ 3

- (37.0 + 39 + 44)X10°0 = A

a0 -

162 + 16 eventsi”|

C

MeV)
|
—— *
|

First observation | f

-0.2 =01 0 0.i 0.2
AE (GeV)

B(B'= K q?_“ov =(356+ 81 + 5.2)X10"°

105 * 24 events with 4.80 significance




Radiative B meson decay

Radiative B meson decays are sensitive to non—Standard Model

contributions.

B —= X v branching fraction is calculated using SM with

an accuracy of 10%.

Experimental measurments of the fraction will limit
or identify non—SM theories.

b—= dvy process will provide us a precise measurment of

| Via/ Vis| and direct CP violation.

b—= sll will provide more stringent test of SM,
since this mode is theoretically clean.

theoretical prediction B — K®Il ~ (1-2.5)X 10

-6




Semi—inclusive reconstruction

Exclusive B : easy to measure, difficult to predict
Inclusive B : difficult to measure, easy to predict

B(B= Xsy ) =(3.29+ 0.33)X 107" (prediction)

Semi Eo_sm?o reconstruction:
A Wmoiﬁ or No Q.e. n )) + 1~4 pions (at most 1 ﬁoV to form X ¢
Reconstruct rm&omﬂ Y+ X 6.1M BB ~

@

)

2
o]
=
=3

I

Choose only one B—candidate per event
using best fit or Oyx

Ve,

side band +

Go
o=
T TTrT

_+_

3
TT[FFT

Reduce continuum events using SFW

N AOUmv = 222 A M bc Vm.NQQO/\v 4
N(sideband) = 106.4+ 7.5 ot

40 E

N(BB)=91+1.38 30

20 F

Events/(5Me

b
- >

0E

N(Xsy) =1065+ 168 + 5.0 of
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5.2 5.22 5.24 5.26 5.28 >3

Amﬂmﬂ.v Amu\mﬂ. H..H.OB UW Omﬁgmﬁ%o_uv Beam constrained mass (GeV/c )




My Efficiency and Branching Fraction

bg subtracted

N
u. -

~40 ¢

Clear K*(892) peak+ Continuum X $30° $
% =00 E =
Model the recoil mass as K (892) mwm S0
+ Kagan—Neuber g1 g’
[Eur. Phys. J. C7, 5 (1999)] mm mm
ﬁxwﬂﬁ 3@@ ﬂ&.ﬂmmu C w@ Q@M\\O - ] hmwe& Sam,%am“mﬁ\a w ) waewe& Saaﬂmmﬂ\n w
e =2.58 + 0.29 (syst.)+ wmm (model)
B (X sY) =(33.6 + 5.3 (stat.)+4.2 Am%mC - Photon energy spectrum
S 50
+ 54 ABoaochHo $ 3 : m, (GoVIe?
M k@ - L e 4.65
> - — 4.75
W 30 _. 11111 -~ 485
Lo H_L
No significant model dependence gl —
in photon energy spectrum 10 “

22 23 24 mm ma 2.7 2.8
Photon energy (GeV)




B = K'(892)y

K* is reconstructed with K= ¥ Wm ao Nm nt KT ﬁo
signal yield: K*Yy 70.1+£ 9.0 £ %W

Kty 238+ 52409

0.6
BCK™O7) o S—
na.omwo.%&o.@xs-ﬂmw : Ky
B(K™7) i
- (3.89+093+04)x107°2 55 KTy
mw_r_ﬂ |_..”.._Jn_LHr_|_1 L, N

Beam constrained mass (GeV/c?)

M p




Search for B —= Py

0 + +
Py 35X 20 05 events No significant

PYY 03+ 09+ 02 events (X
3(P%y) < 106 %107

Yield

o @90%C.L.
B(Pty) < 99x10”
, L
BPY)/ BEE9Y) - b
<0.19 @o%cL. —fft
b Py

Beam constrained mass (GeV/c?)




BO— K,*(1430)0y Ky*0—=K'm

Helicity angle analysis

events/(2.5MeV/c ?)

Identify spin state of the resonance °

29.1 + 6.7 events
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fit results

B(BO—= K,*(1430)07) = (1.26 + 0.66 +0.10) % 107>




Bt*=K on+<

BY=K"pOy

B™=K'n n"y Decays
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b — sy decays

Inclusive B—=X v decays
B(B—= Xgy) =(33.6%53+42+54)X107
Exclusive B — K()X Yy decays
B(BO—= k¥892y) = (4.96% 0.67% 0.45) X107
B(Bt= K (892)"y) = (3.89% 0.93% 0.41) X107
B(BO—= k% 1430)0y) = (1.26% 0.66 £ 0.10) X107
B(BT=K"892P nty) = (5.6 £ 1.1% 0.9) X107
( Mg+ < 2.0 GeVic?)
B(B+> KTpOy) = (65 1.7+ 1.2) X107
( Mgp <2.0GeV/c?)

Total exclusive rate account for about 50% of inclusive rate.




B—=Xé'e”

Semi—inclusive reconstruction

B— X '\
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§ B— X"~

B(B— K ete” ) <12 X100

B(B—= K ete™ ) <51%X107°
B(B—= K u I )

_ 0.39, 0.13
(0.99+ §35% '3

B(B— K'ptu ) <3.0x107°

)X 1076

Exclusive reconstruction

First observation
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Ve measurement

Semi—leptonic decay inclusive
B (Xev) = 10.86 + 0.14(stat.) + 0.47(syst.)% @5.1/fb

B—= D*[v @10.4/tb
| Vel is determined from form factor at zero recoil limit using HQET.
B(D* ~v)=4.77+ 038 + 0.40 %

| Vil F(1) = (3.62+ 0.15(stat.) + 0.18(syst.))x 10~
BDL"Vv)=209+ 0.11% 031 %
| Vil F(1) = (3.98+ 0.45(stat.) + 0.45(syst.))x 10~




V. measurment

Exclusive semi leptonic decay B—=(m or p or ®) I v

B(nlv) = (128 + 020+ 026) %107 @21.3/tb

Exclusive hadronic B decay B —= Dym or p

@21

3/1tb

B(DIn~) < 1.1X 107" @90% C.L.

B(D7K*) < 07X 107

Number of events
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Summary

Using 29.1/fb data, we obtained

sin2¢; = 0.99 + 0.14 (stat.) £ 0.06 (syst.)

CP is violated in B decays!!!
B= DD *was established.
with B= ¢ K —> sin2¢,
B= DrpK first step to ¢ ; measurements
B = Ku*tu decay was observed




Future Prospect

precise measurment of sin 2¢, with an accuracy
of O(1)%.

measurment of ¢, ——= next summer

beyond 2001 summer
DAQ system was upgraded  @2001 autumn
4 layer SVD will be installed @2002 summer

500/fb until 2005




