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B-Factories in the World

Accelerator

Detector




Integrated Luminosities

. Total recorded luminosity by Belle = 1052.79 fb™

- Belle finalized data taking on Jun

.30%",2010.
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. Total recorded luminosity by BaBar = 558 fb—1
- BaBar finalized data taking in Apr.,2008.

- We have recorded > 1.5 ab—! data.

Sep.1,2010

T.Higuchi (KEK)




Belle Detector

K, Detector

e Sandwich of 14 RPCs and 15 iron plates.
* p-ID with iron-punch-through power.
e Return path of magneticflux. -~

g

Time-of-Flight Counter
e Plastic scintillation counter.
K/m-1D of high range p.

I “Time resolution ~100 ps.

_ AeroEeI Cerenkov Counter
e Refractive index n=1.01-1.03.
e K/m-ID of middle range p.




History of Belle

D

GELLE

electron collides with positron yielding B meson.
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History of Belle

. Dec.,1998
. Jan., 1999

. Feb.,1999
- May.,1999

. Jun.4th,1999

. 9:00am Jun.30%",2010

Detector construction
had completed.

Cosmic-ray event
taking had started.

The first e*-e~ collision of KEKB.
The detector had been rolled in to the IR.

The first physics event.

Data taking finished.




CKM Matrix and Unitarity Triangle

Vua Vs M 1—\° /2 A AN (p _ ’37?)
Vi—s = ‘cd  Ves b = —A 1— A\ / 2 AN?
wa Vis Vi ANMA —p—ing) —AN 1

Wolfenstein Parameterization

KM ansatz: Irreducible complex phases (in V,, and V,,in
Wolfenstein parameterization) cause the CP violation.

One of the unitarity conditions: V.4V, + VgV + ViaVy, = 0

in
Unitarity condition forms a untarity I
triangle in the complex plane. VidVub

(¢1r cbzr ¢3) =(B, o, v)




B°-B° Mixing and Mixing-Induced CPV

b V*tb Vtd J
B° W W BY X th xe
d - i - b
Vtd V*tb

B° and B° mix with each other through a box diagram shown above.

Even if B® and B° decay to the same final state, the phase of the decay
amplitude may differ depending on the B flavor at the decay time.

interference
(Via)? . )
phase difference = 2¢,

CPV due to the interference is called
“mixing-induced CP violation”.




CP Violation in Proper-Time Distribution

eee — Y(4S) — BB

The e*-e~ collision produces a pair of B mesons through Y(45).

The mixing-induced CP violation manifests itself in the signed time

*t;cp ... time when one B decays to the CP eigenstate.
*lpe - time when the other B decays to the flavor-specific state.

€—|At|/TBO

P(At:S, A) =

[1£(Ssin AmyAt
4’7_30
+Acos AmyAt)]




B° > J/YK°: Golden Modes for ¢,
. The B° > J/PK? is mediated by b > ccs tree transition.

b - cCs tree -

b
B° W

d

The decay diagram includes
I .
neither V, nor V,,.
> The ¢, is accessible.

(@] o]

J\

n|

- SM prediction: $=-n,sin2¢,, A=0
- Test of Kobayashi-Maskawa theory. = Nobel prize in 2008
- Check for a NP phase with very precise unitarity tests.

Sep.1,2010 T.Higuchi (KEK)
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B° > J/PK® Reconstruction (535M BB)

Events / 1 MeV/c?

JIPKS®
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from 535 x 10° BB pairs

1200 - 35005—& + data
1000 - O g O MC:signal
Ny, = 7482 = MC: J/ KX
C , o w g
goo [ Purity 97 % S 25000 MC: J/ X
r CP=-1 Q2000 B MC: comb.
600 [ g
i 9 15000 Ngie = 6512
400 F c g i 0
[ S 000 Purity 59 %
200 F - - . CP=+1
i 500:— s
0 L . | Ou_ .
592 5.25 5.3 02 04 06 08 1 12 14 16 18 2
Beam constrained mass (GeV/c?) B momentum in Y(4S) CMS (GeV/c)
Sep.1,2010 T.Higuchi (KEK)
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B° > J/YKC Event Recorded by Belle
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Two muons from J/ decay
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At Reconstruction

AN
e =G e Brec."..
— i At =~ Az / C

Y ( 45) T. ............. > 1 /B/y

asc : T : Az~ 200 um; Byc~ 0.425
L distance (Az) —
- e s s 2 _ a.T T

vertex . ' Decay Minimizes ... Xtracks = 6112 V;éhz —+ 6h] Vjéh] -+ ...
?..'.'.'.'-‘.-.'.- ___________ ‘ | products h, = i-th track’s helix parameters

V; = Inverse matrix of the i-th track’s error matrix

RMS of vertex residual ~ 120 um

residual distribution == resolution
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At Resolution Model

- Convolution of following 4 items:
- Detector resolution.
- Effect on B, vertex by secondary tracks.

primary trac

charmed secondary tracks
meson
reconstructed vertex

- Smearing due to kinematical approximation:

Az
A

- Qutlier tail.

true vertex

Sep.1,2010 T.Higuchi (KEK)
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Flavor Tagging (Determine B,

Ao -
el =]

@ @ Measurements are
@ @ @ . Particle spices
@ . Charge
@ . Momentum, etc...

U

Assign flavor/ambiguity to each particle using measured info.
Combine flavors/ambiguities of all particles.
Determine flavor (q: £ 1) of the B.._ and ambiguity (w:0...1).

VVYYVYY

B, decay

tag

Btag - BO ‘ﬂ\ Btag - Bo

unambiguous no flavor info. unambiguous




Wrong Taggin
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Wrong tag probability,
w, is calibrated using
the B%-B° mixing of the

16

real data.
Ane = for = Bor _ cos AmyAt
BPor + Psp

meas

= (1 — 2Wave ) cos AmyAt
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Unbinned-Maximum Likelihood Fit

50 At resolution 3s0F B, = B
F : - 300 B. =B°
250F Wrong tagging probability 250F- tag
200 2005
15n§- | > 15u§-
mn;_ mn;_
50 Background contamination s0-
-I: -6 -4-|21.1!2|4 & B 8 -ﬁu:i-litlviljiﬁ B
At (ps) At (ps)
P(At,q;S,A) =
1

fig X[1+q-(1=2w)-(Acos AmyAt + §sin AmyAt)| @ R(AL)
47-BU Wrong tagging probability At resolution

+(1— f%-g)Pbkg(At) & Background

CP-violating parameter determination from the UML fit

Nev 82[,
L(S,A) = P(At.,q;;5,4) = =0
(5,4) g (At;, 455, 4) Y




S and A from B > J/YK® (535M BB)

Phys. Rev. Lett. 98, 031802 (2007).
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Ber — JW(KS + K7)
- , S = +0.642 4 0.031 4 0.017
w
Q
0 A =+0.018 4- 0.021 + 0.014
E (stat)  (syst)
E
Dominant systematic error sources
Category S A
= Vertex reconstruction 0.012 0.009
E At resolution function | 0.006 0.001
E‘ Signal fraction 0.006 0.002
<. Wrong tag fraction 0.004 0.003
Possible fit bias 0.007 0.004
Tag-side interference 0.001 0.009
Others < 0.001 | < 0.001

Sep.1,2010




S and A Update (772M BB)
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from 772 x 10° BB pairs = final Belle data sample

“'_;_,_ 3000 [ cck 0 ; % 5000 [ JJUK,
= T = ao00
X | — B: — Jly K’ . S
% 2000 _—E :;J(Z?SK E 5660 F-
o c
S — 2 2000
1000 L
: 1000 |- .
o : E o oo _ ol &% Tt
5.2 5.22 5.24 5.26 5.28 5.3 0 020406038 1 12141518 2
Belle preliminary M, (GeV/c?) P5 (GeVic)
J/PKSL J/PK,° P(2S)K° X1 KS° Ng; (x 10°)
Signal yield (’10) | 127274115 | 10087+154 1981+46 943133 772
Purity (’10) [%] 97 63 93 89
Signal yield ('06) 748487 6512+123 - - c3c
Purity ('06) [%] 97 59 — —

We have more yields than the Ny, increase, for we have improved the track finding algorithm.




Latest Status of S and A Measurements

- We are finalizing the S and A in b>ccs modes using the
full data set.

- Preliminarily expected statistical sensitivity

05 ~0.024, oA ~0.016

- Predicted by a signal-yield scale applied to the ICHEP2006 results.

- The statistical uncertainties are getting close to the systematic
ones.

Sep.1,2010 T.Higuchi (KEK)
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b->sqq Time-Dependent CP Violation

- Physics motivation for the CP violation measurement in
the b>sqq transition

b > ccstree b > sqq penguin

(v o]
o
\
(o ull
/%1\
(@) nl

Q »n uv v

d S
g _)_\F 4 KO L d—>'\ KO
S=sin2¢p,,A=0 S=sin2¢,*", A=0
In case of an extra CP phase §in2¢, = sin 24" — sin2¢; = 0

from NP in the penguin loop

Sep.1,2010 T.Higuchi (KEK)
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Interference in B>K*K-K° Final State

- B> K*K"K° final state has several different paths.

- Fit to the Dalitz plot is need for the correct CPV measurement.

Dalitz-plot

fo(980)K°
CP=+1

- = l’n Cy L

i J g el
Fag Lpeler oy

' = | . San A Tk

LT S8 wm . -1 r

g R -27:-\_-“-‘-_2- r'a_-!;-...._ i & I s

S R e 5 L

2 4 A 8_ M 172 14 16 18 20 22

s, = M2(K*KL)
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Interference in B>K*K-K° Final State

- B> K*K"K° final state has several different paths.

- Fit to the Dalitz plot is need for the correct CPV measurement.

fo(980)K°
CP=+1

Dalitz-plot

mixing

s, = M2(K*K )

e
16 18 20 22
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Interference in B>K*K-K° Final State

- B> K*K"K° final state has several different paths.

- Fit to the Dalitz plot is need for the correct CPV measurement.

mixing

e
16 18 20 22

s, = M2(K*K )




B°> K. °K*K- Reconstruction

. # of reconstructed events

- Estimation by unbinned-maximum-
likelihood fit to the AE-M, . distribution

Events / 0.0016 GeV

. BO>K KK signal = 1176 +51
- Reconstruction efficiency ~16%
- Background
- Continuum ~ 47%
- Other B decays ~ 3%
- Signal purity ~ 50%

Events / 0.002 GeV/c?

from 657 x 10° BB pairs o
Sep.1,2010 5
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CP Violation Measurement in B> K.°K*K-

. The (¢,, A) are determined by an unbinned-ML fit onto
the time-dependent Dalitz distribution.

- The signal probability density function:
SN

6 B
4TB

Pig (At q;84,5-) = [(\A\z + ‘.Zf) —-q (\A\Z — ‘Z‘Z ) cos AmyAt + 2qZm (.ZA* ) sin AmdAt}

. Four parameter convergences from the fit

Solution #1 Solution #2 Solution #.3 Solution #4
Acp(fo(980) K) 0.30+0.29+0.11+£0.09 | —0.20 £ 0.15 £ 0.08 £ 0.05 | <0.02+0.21 £ 0.09+0.09 | —0.18 £0.14 £+ 0.08 £+ 0.06
oS fo(980)KY) (31.34£9.04+ 344+ 40)° (26.1 £ 7.0+ 2.4+ 25)° (25.6 £ 7.6 £ 2.9 £ 0.8)° (26.3+£5.7+2.4+58)°
Acp(6(1020)K2) | +0.04 £0.20+£0.10£0.02 | +0.08 £0.18£0.10£0.03 | —0.01 £0.20£0.11 £0.02 | +0.21 £0.18 £0.11 £ 0.05
(,-'"ff”{(,-ﬁ(lﬂ"&ﬂ)f\'g) (322 4+90+£26+1.4)° (26.2 £ 88+ 2.7+ 1.2)° (273 £86+28+1.3)° (24.34+£80+£29+5.2)°
A{ln L) 1.568 0 2.956 5.155

- They are statistically consistent with each other.
- Which is the most preferable solution?
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CP Violation Measurement in B> K.°K*K-

. Solution #1 is most preferred from an external

information.

Parameter Solution 1 Solution 2 Solution 3  Solution 4

£, K0 26.0 =74 540+9.6 264+ 78 681+ 123

fsxc0 142 £ 1.2 145+12 142+12 144412

] fro k0 510 £ 1.39 5.89 £ 1.86 39.6+ 2.6 59.0 + 3.0
Intermediate freok® 3.73 £ 0.74 3.71 £0.73 3.68 £ 0.73 4.15 £ 0.79

state-by-state fraction  fic: i )upin 1384 £ 44.8 175.0 + 52,6 1574 + 20.5 481 + 11.7
fookc+yapi— | 165 £ 417 21.0 £ 17.3 4.63 £ 6.76 7.87 £ 4.78
flok—yapict | 260 £ 12,9 78.0 +£36.2 386 + 181 6.27 + 3.81

Fiot 215.2 £ 47.5 352.0 + 66.8 284.5 + 36.3 2079 + 184

- The Br(f,(980)>m*nt")/Br(f,(980)>K*K") favors solutions with
low f,(980)K° fraction, when compared to the PDG.

- The Br(f,(1500)-m*n)/Br(f,(1500)—>K*K") favors solutions with
low f,(1500)K.° fraction, when compared to the PDG.

- Here, we assume f, as f,(1500).
Sep.1,2010 T.Higuchi (KEK)
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CP Violation Measurement in B> K.°K*K-

[solution #1]

30[Only in the ¢
- mass region

Entries / 2.5ps
)
(=]

10}

------

--0--q=+15
—e—(=-1-

submitted to PRD;
hep-ex/1007.3848 (2010)

1k

o
3

[+
u
»

Raw Asymmetry
=)
o o
|

Q)
»
*
-
.
-
----------

.........
- ¥
- *y
-+ .,

- Only in the ¢ 1
’ mass region

SM\prediction

- P gl 75 5 25 0 25 5 75
At (ps) At (ps)
657 x 106 BB pairs
oK) ot =(32249.04+2.6+1.4) Agp = +0.04 £0.20 £ 0.10 £ 0.02
£980)K9 ¢t = (31.3+£9.0+3.44+4.0) Acp = —0.30£0.29 £ 0.11 4 0.09

Belle preliminary

The third error accounts for an uncertainty arises from Dalitz model.




B> K. °K*K- CPV Systematic Uncertainty

. List of the systematic-uncertainty sources

for the solution #1

fo(980)Ks ¢(1020)K s others| fo(980)Ks ¢(1020)Ks others
Category S5 (°) dAcp
Vertex Reconstruction 1.3 1.2 1.1 0.046 0.080 0.024
Wrong tag fraction 0.2 0.2 0.2 0.004 0.006 0.003
At resolution function 1.9 1.9 1.5 0.018 0.011 0.010
Possible fit bias 2.2 0.9 0.4 0.067 0.008 0.026
Physics parameters 0.1 0.0 0.1 0.002 0.001 0.001
Background PDF 1.0 0.8 0.3 0.037 0.012 0.016
Signal fraction 0.2 0.4 0.3 0.013 0.006 0.004
Misreconstruction 0.1 0.0 0.0 0.000 0.000 0.001
Efficiency 0.2 0.2 0.1 0.011 (0.004 0.005
Signal model 0.7 0.4 0.4 0.040 0.017 0.006
Tag-side interference 0.0 0.0 0.0 0.043 0.054 0.066
Total w/o Dalitz model 3.4 2.6 2.1 0.110 0.100 0.078
Dalitz model 4.0 1.4 2.5 0.089 0.019 0.032
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B° > J/YK°: Golden Modes for ¢,
. The B° > J/PK? is mediated by b > ccs tree transition.

b - cCs tree -

b
B° W

d

The decay diagram includes
I .
neither V, nor V,,.
> The ¢, is accessible.

(@] o]

J\

n|

- SM prediction: $=-n,sin2¢,, A=0
- Test of Kobayashi-Maskawa theory. = Nobel prize in 2008
- Check for a NP phase with very precise unitarity tests.

Sep.1,2010 T.Higuchi (KEK)

30




31

Measurement of ¢,

- ¢, can be measured using B? > ‘i, p*p~ decays.

tree penguin
e e _.J"“‘h —d |1, pr
go © TN
Ld—— T [P — U |,
d d_

If no penguin contribution.. > S = —sin2¢, A =0

In presence of penguin, S = \/1 — A° sin(2¢y +20), A = 0

(6 can be given from the isospin analysis.)




Extraction of ¢, from Isospin Analysis

Input

A S =+1— A% sin(2¢ + 20)

e B > munt branching fraction
* B > mut DCPV parameters

Complex amplitude: A

A Amp(B° — )

AJF_ Amp(B° — )

A | Amp(B* — n*n°)

~

A | Amp(B~— nn°)

AY Amp(B° — n°nO)

A0 | Amp(B® - nom) ¢, can be solved

32




S and A from B? > nt*nt, p*p~ (535M BB)

B® > 1T
2300 PRL98,211801(2007)
c (a =
200 Belle o-q=-1
=
s 1\ Ng,=1464
100
S L
7 (o)

0
At (ps)

S =—0.61+ 0.10 4 0.04
A =+40.55 4 0.08 + 0.05

Raw Asvmmetry | (2.5 ps)

B > p*p~

@l @ ﬁ@(&t) @ () BY(At)

5 F 5

40 E a0

30 =] 3

20 L 20

1ib J ]

i - - 1]
=

Events { {125 ps)

I

f Y
S K'“'\":L\-L.'_

5 -5 L1} 5
Al (ps) Al {ps)

"4 (c) Belle PRD76,011104(2007)

2

u\__,%:_‘;=-—m

=2
-ih4
=b.f

-3
-l -+ -2 [} 2 4 i
Al (ps)

S =+40.19 4 0.30 4 0.07
A =+40.16 4 0.21 4- 0.07
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Constraint on ¢,

34

-+ B — wn/pp/pr (BABAR)
--- B — nn/pp/pr (Belle)
D B — nn/pp/pr (WA)

fi
Summer
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0.8
a 06 B
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' -
T 04
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0.2 \__l" A
;o0
_. "
0-0 k\l 1 | 1
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n
i
i

Sep.1,2010
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T.Higuchi (KEK)
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Direct CP Violation in B* > J/YK* NE

Previous measurements

- Physics motivation of Acp(B* > J/UK') [%]

' Belle —2.6£2.2+1.7 |
Phys. Rev. D67, 032003 (2003)

b i
. w' ¢ i
Tree B 1““-.,1< ' BABAR  +3.0+1.4=%+1.0

Phys. Rev. Lett. 94, 141801 (2005) !

('_”
—
=

5, .
u ult ;
c DO +0.75%+0.61+0.30 ,
_ J/ : Phys. Rev. Lett. 100, 211802 (2008)
urc,t i - v
Penguin b , S K- W/A +0.9+0.8 (PDG2009)
u W U™

- The B* > J/PK*decay mediated by the b->s u-penguin has a
different weak phase from the tree.

- The interference between the tree and penguin can cause the
direct CP violation in B* > J/K*.

 Br(B” — J/YK )~ Br(BT — J/pK ™)
 Br(B™ — J/$K ")+ Br(B* — J/yK™)

Acp(BT — J/pK™)

35




B* > J/YK* Reconstruction

. B* > J/PK=* event reconstruction: J/Y

- J/P candidates are reconstructed from e*e™ or putu~ pairs.
- (Tightly identified lepton) + (tightly or loosely identified lepton).

36

Tightly identified e Tightly identified p
dE/dx && E../p && ECL shower shape # of penetrating iron plates && shower
Loosely identified e Loosely identified p
dE/dx || Egol/pP E¢c, = E deposit by MIP
| ere” | a0 |
tight + loose tight + tight tight + loose tight + tight
= o i -

32 a3 34
Di muon mass (GeVic’)

2.947 < M,, < 3.133 GeV/c? 3.037 <M, <3.133 GeV/c?

32 33 3.4 31 337 33 34
Di electron mass (GeVic’) Di electron mass (GeVic?)

34
Di muon mass (GeVic?)
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Raw Asymmetry in B* = J/yK*

. B* > J/YK* event reconstruction
- B* candidates are reconstructed from J/{ and K=.

——————————————————————————————————————————————————————————————————————————

E ' For K*(average), 80.5% | | K-t likelihood ratio
12 Kefﬁuency and 9.6% 1<~ RK _ Ly ~ 0.6
fake rate. - Ly + L '

6000+ vield: 41188205
5000 — Mean: 5279.28+0.01 Me
4000 - Width: 2.69+0.01 MeV/c?
- AE region: |AE|< 40 MeV

____________________________________

Signal = single Gaussian
Background = ARGUS BG

82 522 524 526 528 53 Peaking BG is negligibly small = systematic uncertainty.
Beam constrained mass {waK+) (GeWcz)

Events/(2 MeV/c?)

- Raw asymmetry: A,V

- Measured raw asymmetry, which still includes K*/K~ charge
asymmetry in detection, is: A " =(—0.3320.50)%

- The “raw asymmetry” is obtained from vyields of the B* > J/{K* and
the B~ > J/YKin a signal region.




K*/K- Charge Asymmetry

- K*/K- charge asymmetry in detection: A_“*

- The K*/K- charge asymmetry in detection arises due to
- Non-symmetric detector geometry,

- Different interaction rates in material of K*/K-, and
- Different KID efficiencies of K*/K".

- The raw asymmetry A,"*" should be corrected for by
the K*/K- charge asymmetry A_*.

Sep.1,2010 T.Higuchi (KEK)
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K*/K- Charge Asymmetry Estimation

. K*/K- charge asymmetry estimation

- The K*/K- detection asymmetry is estimated using
the D .*>$[K*K-In* and D°>Kt*, and their charge conjugate.

. . » _ N@h)- N(sc)]
D D AY =

Ase = App + AZ N@E")+ N )
DO DO + K-i— 4+ 0 o . D+ 0

Arec = AFB + A.;T — Ag |:> Arle)sé — Arlgc = Ag( assuming AF]% = AFB |

The K*/K~ charge asymmetry depends on the
cosBX, and pX_,. We bin the signal regions in L
the (cos6X,,, p*.,) plane into 10 boxes, and

measure the charge asymmetry for each bin.

_ Real data

K
lab

cosH

#1|
- Estimated K*/K~ charge asymmetry o5 1" | tach box corresponds to
in detection (averaged over bins) is: af.— ~ one lof.th.e.l.o. f‘féf‘?[ b'”s
K+ — 1.2 1.4 1.6 1.8 2 2.2 2.4 2.6
A_K* = (-0.43+0.07+0.17)%

K
PLs (GeVl/c)
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CP Violation Measurement in B* > J/YK*

. Fit result

to be submitted to PRD

- From the sum of A,,"®" and A_**, we preliminarily determine

+
Acp (B
— (—0.76 £ 0.50 £ 0.22) %

. J/wKi)

772 x 106 BB pairs
Belle preliminary

Sep.1,2010

mF D viiAlAYF AN
L Cr ViOoiIation

5"‘| N
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.
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n B* > J/YPK*.




B* > J/YK* CPV Systematic Uncertainty

. List of the systematic-uncertainty sources

Source %o
AZE Peaking background 0.01
ARGUS background 0.022
My, bin width 0.001
(pliy,, cos B, ) binning 0.022
4:£ DFE — t_rr:'ri statistics 0.17
M, _+ bin width 0.004
;'1!,:,:.+ mass window 0.015
cos f57,¢ binning 0.02
cos 07, binning 0.07
p]":; binning 0.04
No-entry bins 0.001
#» — K+TK~ asymmetry 0.05
AL D°(D") — K¥x* statistics 0.07
M~ _+ bin width 0.002
M-~ _+ mass window 0.005
(pft,,,cos %, ) binning 0.039
AL, 0.01
D} n? -
Apf = App assumption 0.01

Total 0.22
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SuperKEKB / Belle Ii

- Funding status ... KEKB upgrade has been approved!

- 5.8 oku-yen for damping ring (FY2010).
- 100 oku-yen for machine (FY2010-2012).

90 oku-yen =100 M$S

- We continue efforts to obtain additional funds to complete

construction as scheduled.

- Complementary physics
coverage with LHCb

Sep.1,2010

1 -1
SugerKEK:B a‘t 50 a_‘l) ILHCb (0;00% a_t'v )I
AS(9Ks) e ) ——
AS(K KKs) ki ) info
AS(n’Ks) [ ) ;
AS[KsKsKs) HH ) ;
AS('Ks) H ) ‘
sin2y(Bs - JAu) ) -
SK™) H i} :
Br(B — XS ] HH ,J'? :
AC (B — Xsy) i i :
oW A(KTD) — ) ; info
w/ A (K l+l1 —— _J + info
B (Bs —-u'w) ) —
Br(B* — K'w) ——y ) ;
Br(B" — Dv) A ) H
Br(B’ = D) - ) ;
sing, B b H
¢, isospin) |;| n :
ol pn) W ] :
#;DK") [ ) ——
¢,(Bs = KK) ; K) =
(4(Bs — DsK) R K) ——
Iv I M H | bl +

05 03 01 01 03 0.5-05 -03 01 01 03 05

42




Summary

- Following items have been presented:
- Mixing-induced CPV (¢,) measurement in b > ctCs
- Mixing-induced CPV measurement in b > sqq
- Mixing-induced CPV (¢,) measurement in B® > nt'i, p*p~
- Direct CPV in B* > J/K*
- Prospects of SuperKEKB / Belle Il

Sep.1,2010 T.Higuchi (KEK)
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Appendix [1] — Triangle Opened?

. Unitarity triangle opened?

2
i +0.018

*E | w1 |0.a823 0 085
0
=5
O w
8 % —a— D.759+0,037
85
‘GI_-J' | 7] | 0.78+0.04
8 on

| -
i - {T.'I' = i D.78x0.05
= =

Direct

1 I 11 1 L1 1 1 L1 1 1 I | I Y | I
. ff

065 07 075 0.8 0.85sin(20;)

Sep.1,2010 T.Higuchi (KEK)
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Appendix [2] — Kt Puzzle

Entries per 2 MeV/c?

750 F

500

e
o
o

o
T

300 -

200

100 |-

My, (GeV/c?)

P, contribution to CPV
(only to B* mode) may —>

45

AOP(K+7T_)

—0.094 £ 0.018 £ 0.008

Acp(K* ")

+0.07 £ 0.03 £0.01

5.30 deviation > Hint of NP

be large due to NP...?

Sep.1,2010

@ )
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S, d b s d K+ m+
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Appendix [2] — Kt Puzzle — Cont’d

Four precise measurements of CP-violating
parameters related to the Kt and the “sum rule”
will give the answer.

0.14 £0.13 £ 0.06
@ 600 fb~! (Belle)

o o B(K'1t) 7 . o 2B(KtR°) 7 ON2B(K 7Y
(K7 ) + Acp(Komt) = =20 — AL (K+x9) 2 (Acp(KOr)
Acp(RTm7) + Acp (Kn ) gy 7 = Aerm ) ey 7 e sy

o’
A(KD-TED) Present "%f_
0.10 e \ ;\
4 r Ot "\___, : _3,
AKe) | 1
et ' iu.:ns 01-0[3]’-’ o 025
fost ! . A(KPr™)
S gint Al
Rule ] AN Significant deviation may
R - be seen with 10 ab™! data.

Sep.1,2010 T.Higuchi (KEK)
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Backup Slides
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CP Violation Measurement in B* > J/YK*

. List of bin-by-bin CP violation and charge asymmetry

Bin #

Acp (70)

r (0
Azg (%)

AKT (%)

1

2

ISQIU

[y |

3
9
10

+0.75
—1.91
—2.23
—0.36
—0.41
—2.52
+1.05
—0.14
—0.23
—0.63

+2.30 £ 2.47
—1.04 +1.49
—1.65 = 1.47
+0.16 = 1.46
+0.01 £ 1.46
—2.194+1.42
+1.04 = 1.41
+0.20 £ 1.41
—0.01 += 1.57
—0.68 + 2.61

—1.55 £ 0.35 £ 0.26
—0.86 £0.24 £ 0.22
—0.58 £0.23 £ 0.21
—0.52 £0.22 £0.19
—0.42 £0.21 £ 0.18
—0.33 £0.20 £ 0.18
+0.01 £0.20 + 0.19
—0.35 £0.22 £ 0.23
—0.22+£0.24 £0.24
+0.05 £0.274+0.24

Total

—0.76

—0.33 = 0.50

—0.43 = 0.07 £ 0.17

Sep.1,2010

T.Higuchi (KEK)
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