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CP Violation in B Physics: A Brief Infroduction
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CP-violation on D-system
Received 151"“@ was proposed Z5 years agpo.

We describe a general method of exposing CP violations in on-shell transitions of B mesons.
Such CP asymmetries can reach values of the order of up to 10% within the Kobayashi-Maskawa
model for plausible values of the model parameters. Our discussion focuses on those (mainly
non-leptonic) decay modes which carry the promise of exhibiting clean and relatively large CP
asymmetries at the expense of a reduction in counting rates. Accordingly we address the com-

plexities encountered when performing CP tests with a high statistics B meson factory like the
7" (and a toponium) resonance,
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CPin the Standard Model

CP symmetry is broken by the complex phase
appearing in the quark mixing matrix

Vi Ve V| | 1-(%2) A AN ()
Ve Ve LA —A 1—(a%/2): b ARE
Vie Vis V| |AX(1—p—[in) —AA? 1

B — mrm, ptT, pp

Take the property of
unitarity maftrix

VCdV*Cb B_> ¢KS, n'KS,

B — DK »
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Unitarity Triangle in 1980's

 The "known" minimum CP violation in B system is 15%.
1 A lot of B mesons are required to measure the ¢, angle.

\ 4

A O(10%4) B-factory was proposed. 4
(~1000x comparing to CESR @ Cornell) 'S

N
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B-Factory Experiments

2.7

KEK(Japan)

SLAG(Stanford

SLAC/LBL/LLNL
LAC-Based B Factory:
PEP-11 and BABAR
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Luminosity Records

P.8
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After summer 2006

/. _(Belle+BaBar) > 1/ab
(©r, 107 B-meson pairs)

2001/M1 2002/1 2003/1 2004/1 2005/M1 2006/M1 20071
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Measurement of sin2¢;

Quaniumiinterference Between Iwo Diagrams:

Box diagram + Tree diagram

. @ KS
A I/

We have to “wait” (i.e. AT#0) 1o have contributions from
the box diagram.

Tree diagram
H I/
Ak,

+

P.9 K.F. Chen @ CYCU HEP Group Seminar, Dec/26, 2006



Measurement of sin2¢;,

Time-dependent CP. Asymmeiiies

T'(B’> fop;t)—T (B> fp;t
A p(t)= <_0 fenit) I : Jer )=Afcos(Amt) S Jsin(Amt)
F<B _>fcp;t)+r<B _>fcp;t) G R

Indicates direct CP violation S; = sin2¢;

A= 0if fop = JpKg if fop=J/ywKs
(—As= Csin BaBar)

Acp Acp

A A

CP violated CP conserved

—— l b At - Al
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Measurement of sin2¢;,

Entries /0.5 ps
E\'entf /1{04ps ).

Raw asymmetry
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HFAG (b—cces): S.... = 0.674 £ 0.026

CCS

CP Violation in B system

CESRT IS’ already established within
= 0.012 + 0.022, consists of no DCPYV) the Standard Model.
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Brief History: (1998-20095) of sin2d:;:

| 1 Q: What is the main source of
ALEPH | 8414 19, CP violation?

i N |

o i A: The Kobayashi-Maskawa phase
B —— | M= IS the dominate source!
Belle 0,450+ 00

(2004) i A ALY —

BaBar 5 i 0.34+0,20+0.05
{Feh. 2001 i
Belle ' 0.55H-2 +0.09

(Feh. 2001) ! T A LG
BaBar i I 0.59:+0.14+0.05 ;
(luky 2001 | 1 Q: Is there anything else?

Belle E 0.99+0.14+0.06

cly 2001 074 140.06740.033 A: Not clear yet! Two approaches:

BaBar
{July 2002)

Belle 1) Over-constrain the unitary

{July 2002)

Belle 0.731+0.057+0.028 ’[riang le with precise

(Amg. 2003) '
Belle ' 0.728+0.05610.023

e B E'-, [N Tree
' and penguin processes.

(Jume 2005)

World average . 0.68710.032
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The Experiment
(Mostly about the Belle Analysis)
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The Measurements

- The experiments take the advantage of energy-asymmetric collider to
produce Lorentz boosted B mesons.

2 Fully reconstruct a CP eigenstate. Q' Key point 1

O Tags the B flavor from the associated Bmeson. <1 Key point 2

] Measures the proper-time difference (At), and
extract the CP asymmetries. Q@ Key point 3

Ks
BO(BO) @ 0, RO 0 0
B (B%)—JlyK2,¢pKS,..

B daughters
e e
Y (4S) E -
B°(B°) | Az = At - Byc
\ \K tag-side BO—‘>X/+V,XD<D—> YK+),

B> X1 v,XD(D-YK),...
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Event Reconstruction

-0.2  -0.1 0 0.1 O.g v
Energy Difference(AE) °

- n’Ksignal MC
+ data sideband

522 524 526 528 573
GeV/C?

Beam Constrained Mass(Mb)

P. 15

] B candidates are identified by the

beam constrained mass (M,,), and the
energy difference (AE):

M, =\E.  —P

beam B

A E: EB_ Ebeam

where Eg and Pg are the reconstructed

B energy and momentum in the cms
frame.

) Dominated background events are from
continuum processes (e¢'e - qgq )-
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Confinuum Suppression

0, p0
B/ .
Exploii fine )
difference eiweE
Sphercal BleVenisks _
jet-like contimUb Iy e ek
_ 3 1 Sideband Data 8
+ = - |cos(6thrust)|
ee—qq
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Confinuum Suppression

[]

0 N
Q0 i)
p— —
= =
oy =
E u
(&) >
— —
[0} D
Q 2
= =
=} 3
zZ z

J Naive error: § S oc'l/\/»oc\/ 1+Ng/N ) —— Signal MC

1 Most of the BeIIe analy3|s use 1 Sideband Data
a likelihood ratio to combine all the
information, while many BaBar analysis
use the neural network.

1 Selection applied on the final LR/NN.

INUMDer or £niries

Q0 e T

o} 010203040506070809 q
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Flavor Tagging

To B or not to

Information on charged tracks

Calculate
Selectthe track  compined g -r Select the track

with largest r with largest r

Flavor information g and r

_NPB)-NB’)

Event-level qr= =0
look-up table N(BD)+N(B)

Number of Entries

g. flavor = +1 or -1 -:1-0.75-0.5-0.25 0 02505075 1
r: quality = (0,1] q-r
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Flavor Tagging

B Wrong-tag fractions are measured by
the B-mixing study in 6 'r' regions, and
the performance is rated by the
effective efficiency:

M A replacement for real
data:

gr=q(1-2(w,))

wrong-tag fractions

wn
2
e
—
c
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g
o
—
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=]
=

00 0102030405060.7080.9

r
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Cy U W N =
1

eeﬂ=zl: e(1-2w,, )~ 29%

r mterval
0.000 - 0.250
0.250 - 0.500
0.500 - 0.625
0.625 - 0.750
0.750 - 0.875
0.875 — 1.000

0.464 + 0.006
0.331 £ 0.008
0.231 £ 0.009
0.163 + 0.008
0.109 + 0.007
0.020 + 0.005

—-0.011 £ 0.006
+0.004 £ 0.010
-0.011 £ 0.010
—-0.007 £ 0.009
+0.016 + 0.009
+0.003 £ 0.006

0.002 + 0.001
0.017 £ 0.002
0.030 + 0.002
0.055 £ 0.003
0.057 £ 0.002
0.126 + 0.003
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Understanding the Af

] Resolution function: describe the smearing due to detector or physics.
1 At probability density function: ( )

P(A t)=ff: dAt)PAt)R(At—A t')<>
4 Gaussian-based resolution
function.

1 The resolution is consistent of three parts: /(A7) = ® ® 7,

True At Measured At

-10 10

0
At (ps)
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Understanding the Af

Detector & £ ®» B
det TR, Y WK
resolution K g Effects of .,\A._
Kinematic B
- Ks approximation |.Az. |
.
SN _ At~azipyc
Vz(true) Vz(rec) At=AZIBycC
ANE] 4
F\’np ‘B ( B - |
Smearing due to e g »
non-primary <0l D
tracks of the tag side Non-primary BIhc tracks are
tracks starting from B-vertex
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Check List

KEK / open box room
1) Lifetime of f-p

2) Lifetime of
control sample

3) CP-fit with

control sample
4) CP-fit with signal MC

'__.'l o &5H '.'I_i:-."-"

L - B i ;
-] TF  Tep b o
- I E = ﬁ.

peica _'J_| _'l_ A wive Ty MG 5) CP-fit w/o flavor

L
7 -| "
|—.-.- j_ g ¥ L "':t s |.__.| ek g '!""‘."' L
g

g Tt s 6) CP-fit w/ Toy MC
~ Before we see the data
«,,.many items have been

135, cross-checked
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Measurements of the CKM Triangle
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D>

Measurement of sin2¢; <

BELLE

530Vl BB pairs

B— Jly

-
@]
@]
(@]

Nsig = 7482
Purity 97 %

Entries /0.5 ps

Events /0.001 GeV/c?

525
M, . (GeV/c?)

Fany
@
=
=
>
0
<C

[ JWK,
] J/WK X BG, K _detected
B J/UX BG, other

Il combinatorial BG

Nsig = 6512
Purity 59 %
. CP-even

——

06 08 1 1.2 14
cms
Pg (GeV/c)

A =0.018 £0.021 (star) iO.
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Measurement of sin2¢;,
347N BB pairs

= 400

=
[="
st
.c.
T
w
=
=
£
s3]

Included decays:

B— Jly K°
B— ¢ (2S) K,

D Raw asymmetry
[

Al |A| =0.932 +0.026 iO

) '{.&tvps_
PO (A =-0.07 +0.026 +0.018 )
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Measurement of "¢, "

‘ ICHEP 2006

PRELIMINARY

0 %ime-dependent Dalitz analysis
on B'=D*D*Kg: cos2¢, >0 @

94% C.L., (model-dependent)

m \ . . //,.
<D
BELLE "

] Time-dependent Dalitz analysis
on B°—DPHO: cos2¢, > 0
@ 98.3% C.L., (Belle)
@ 87% C.L., (BaBar)
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TCPV In b—s Transitions

) The Standard Model explains almost all observed CP asymmetries to date.

] But it is known to be incomplete.

] A good place to search for physics beyond the SM is provided by
measuring the CP violation in b—sqq penguin processes, and compare it
with the b—ccs decays.

b—s Penguins

P. 27 K.F. Chen @ CYCU HEP Group Seminar, Dec/26, 2006



b—s Sensitive Decays

PKs/ DK,

M Smallest theoretical error
M Clean (K)

n'Ks/ n'K,

M Largest BF
M Clean (n'—nmm)

Ks Ks Ks KKKy IK KK, WK
M Large BF
M Clean, clear CP state

fKq 7K K

M Supports B—Km DCPV (7°K)
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TCPV in B— ¢K° 5B

BELLE

536Vl BB pairs

Vv Good Tags only & bkg. subtracted

@)
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Events /0.1
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/ 7 / ¥V,
o’ /////////////// .

7 / /
////ﬁ//é%// 0 0.2 0.4 0.6 0.8

522 524 526 . . p;ms (GeV/c)

M, (GeV/c?)

=~ unbinned fi
--- SM

Asymmetry

N(pKs)=30T+21 NpK )=114+17

/ 1 Consistent with SM prediction (~10).
1 Consistent with Belle 2005 result
(S = 0.44+0.27+0.05)
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TCPV in B— KKKV Dalitz

347I\/I;4HBB Pairs

T T — —” / Tt " B‘-IB‘-]R MOde/:
LSRG I o Bl 020K £, (980) K-+ NR-+

X,(1550)K+X ,K+DK+DsK

[Pivk, Le Diberder,

NIMA 555, 356 (2005)] N(K'K K’)=1516+65
(B K K Kym'm)
{B->K' K Ke(m’m®)
B-K'K K,

>
L1
Q
Ty}
o
<
o
=
ol
et
o
i
=
L

] Obtain CP parameters for 2-body and 3-body modes
simultaneously by time-dependent Dalitz fits.

1 Fit to the low mass region in order to obtain the CPV parameters for
$Kgand £,(980) K.
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TCPV in B— KKKV Dalitz

347V BB pairs
gy measEemmm ) Measurement on ¢, (not sin2¢,) w/
B4BiR CY | KTKKg(nTnT) ,
preliminary k full region:

Acp =-0.034 +0.079 4_-0.02

ff —
¢$,°"=0.361 £0.079 iO.

(1]
a
™
]
™
™M
i
™
~
]
=
=
a
>
w

) Fits to low mass region:

Acp(¢k®) =-0.18 +0.20 £0.10
¢, (pK®) = 0.06 £0.16 £0.08

Asymmetry

Acp(f,K® = 0.45 £0.28 +0.10
b,(F,K%) = 0.18 £0.19 +0.C

Main Systematic
Contribution
= Dalitz model

sin2¢,(pK°)=+0.12+31+0.10 —
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D>

TCPVin B— n'Ko e

536Vl BB pairs

Vv Good Tags only & bkg. subtracted

n
o
L0
=
~—
n
D
g
)
j e
LLl

Events / 0.05 GeV/c

0 01 02 03 04 05 0.6 0.7 0.8
M, (GeV/c?) pgems (GeV/e)

N(n 'K)=1421+46 N(n’'K,)=454+39

Asymmetry

1 First observation of TCPV (5.60) in
a single b — s decay mode.
1 Consistent with SM prediction.
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TCPVin B— n'Ko

384I\/IWBB PaAirs
N(n ‘Ks)=1038+44 N(n 'K,)=204+24

n” = 0.58 £0.10 £0. ) 5.50 away from zero.
A 0.16 +0.07 +0.( [ Consistent with SM prediction.
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Other Penguin Modes

SELEHE <@ HFAG summer 2006 results

0.12£0.31+0.10

: o= . 050£0.21+0.06
Average ! E 0.39+0.18
BaBar . ossrod1:002 All measured values are
Belle ! : R 0.64 £0.10 + 0.04 :

’ . 059.+0,08 smaller than the sin2¢;,

0.66 +0.26 +0.08

: : 5 ' 0.30£032+0.08 from b — ccs decays.
Average ! : 0.51+0.21
BaBar — 0.33+0.26 + 0.04

Belle 0.33+0.35+0.08 NCITV@ Gverdge:

Average Lk : 0.33£0.21

Babar S onros i S(penguins) = 0.52 + 0.05

- : : 0.17+0.58

BaBar .~ 1 (~2.60 from S(b—ccs))
Belle : ot — i 0.11£0.46£0.07
Average ' 0.48+0.24
- : 0.62£0.23

0.18+0.23:£0.11 (1 The same analysis has been

0.42+0.17 -
SBA 075 6.08 applied to 9 decay modes.
0842071 ] More statistics are required

Belle for mode-by-mode studies.

. Average
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Signhature on 65;

1 Even in the Standard Model, the expectations on S; are not exactly equal
to sin2¢,. e.g. the b—u penguin is neglected, etc.
J Most of the measurements on 6S are negative and small.
How about the theory?
B 6S bound from SU(3) relations
- use the SU(3) relations to estimate the amplitudes oc Vub* Vus
- providing boundaries on 6S;and A,
m Factorization approaches:
- annihilation, vertex corrections, final state interactions, etc.
- providing model-dependent estimations on 4S..

P. 35 K.F. Chen @ CYCU HEP Group Seminar, Dec/26, 2006



65, Bounds from SU(3) Relations

o) 0.2 0.4 06 038 1

0.6

06 KSKSKS bouﬁd
- SU(3) relations based on various ¢Ksbound
charmless branching fractions. ¢4
(from HFAG 2006 summer).
o OL2
i
[Grossman, PRD68 (2003),015004] || O
[Gronau, PLB579 (2004), 331-339] %)
[Engelhard, PRD72 (2005) 075013] e
: .
nsSetsin2 ¢; ) ohe
Ci+ | =4sin” g4
COSs 2 ¢, St

(p3~63",sin2¢,=0.674)
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Factorization Approaches

0.2

5Sf Experimentadl
T Results
-0.4
-0.6

m QCDF (Cheng-CKC-Soni), m QCDF+FSI (Cheng-CKC-Soni)
m QCDF (Beneke), m pQCD (Mishima-Li)

m SCET (Williamson-Zupan) Solution 1 / m Solution 2

P. 37 K.F. Chen @ CYCU HEP Group Seminar, Dec/26, 2006



Measurement of ¢,

Mixing diagram Decay diagram (tree)

(Bt e 0 ,T(O7T0 +TCPV & BR
Froning CKMIANgIe ¢,
N TArEe. direciions:

B—p p ,p p°,p°p° +ICPV + Angular Ana.

 B-p'n,pim’ +TCPV + Dalitz
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TCPViINn B— 1wt

Time-dependent CP asymmeiry. in B =
A (t)=A__cos(Amt)+S__sin(Amt)

_ezi¢2 1 +|P/T|eiéeiy
1+|P/Tle'’e"”

A _xsiné
S —J1-A_sin2"

Tree only Tree + Penguin Related 10 ¢2
(Isespin @nalysis required)

eff

9:|¢2_¢2

The branching fractions of
B— mtm— /m*m0/ w070 can be
used o consfrain ¢2
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D>

TCPViINn B— 1wt S

BELLE

030Vl BB pairs

¥ background subtracted

NB-mn' ' )=1464+65

) Large direct CP violation (5.50).
1 Large mixing-induced CP
violation (5.60).

No. of 1’1" events

+ -
T T asymmetry

0.55 +0.08(stat) 10.05(sys’r.

1

—0.61 +0.10(stat) i0.0A(S R R R g e
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TICPViIn B— 1t o

347I\/IWBB PaAirs

BABAR

Preliminary

Events / ps

NB-m ' )=675+42

1 Evidence for CP violation (3.60).
1 No direct CP violation.

Events / ps

Asymmetry / (2 ps)

ATt 0.16 +0.11(staf) £0. 03(sy

S =-0.53 0. 14(stat) 10.02
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TCPViINn B— 1wt

[ Brief history of Belle &
Babar measurements:

2.30 difference
petween Belle & BaBar

+ -
TETtSPVSCCP &

CCP PRELIMINARY

T T
0 \ """" BaBar
Belle
Average

S

=L
»

°\H‘\H‘\H‘H\‘H\‘\H‘\H‘H\‘H\
i AL

1 ‘ 1 1 1 1 ‘ 1 1 1 1 ‘ 1 1 1 1
100 200 300

S ¢
<N

1 ‘ 1 1 1 1 ‘ 1 1 1 1
200 300

O\\\\‘\\\\‘\\\\
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The Milky Way > *

Probably, Delle &SBalbar

need few more years
to meet each |other:
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Measurement of ¢,

INPUIS:
_____ ST BASAR BR(B—m"m°®)=5.75+0.42x10°
1 B (WA) BR(B—m'm )=5.20+0.25x10°
TN PR Y BR(B—m°n°)=1.30+0.21x10°°
0

A (B—m’m)=+0.35+0.33
S(B—m'm )=-0.59+0.09
AB-m m )=+0.39+0.07

CKruq jt | ) No stringent constraint obtained
|/ noameas.infi .
o “' (many solutions!)
“20 60 80 100 120 140 160 180 s Bl e pTt/pp Systems to
| solve it.
o (deg)
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TCPVin B— p*p-
347V BB pairs

N(B—p p )=615+57

distributions for the highest-purity tagged events

Cl BR( pifos h=SBREE T ).

d BR(p%?) < BR(m71r%)

{ (i.e. smaller penguin!)

" aGevidy ' R O f =0.977 +0.024

(i.e. ~ pure CP-even state,
no needs of time-

dependent angular analysis!)

Events / (5 MeV/c2y

<L D[ 275M Result:

Siong = 0.08 £0.41 +£0.09
= (0.00 £0.30 J_rO.OC)

Cl

ong
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Measurement of ¢,

EPS:2005.Result

I B —pp (WA)
WA & B® — p*p~ (BABAR)
WA & S/C,o(p*p”) (Belle)

0 140 160 180

New! Inpuis:
BR(B—p'p)=23.1"31x10°°
BR(B—p* p°)=18.2+3.0x10°°
A (B—p*p°)=—0.08+0.13
BR(B— p°p°)=1.2+0.5x107°

P. 46

Ihe consiraini becoeme less stringent.
(Ihe Isespin frnangle new: elesed with new
ppY Branching fraction.)

ICIHER-2006,Resuli

1 B —pp (WA)
WA & SIC,(p"p) (Babar)
WA & SIC,,(p"p) (Belle)

ICHEP D&

- |
- n
ol
- L]

| i CKMfit
s i no o meas. infit |
: i

o
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TCPV + Ddlitz in B — pm

347I\/I/%BB PaAirs

Time-dependent Dalitz-plol analysisiassuming ISespin symmetry,
Measureing 26 coefficients of flhe Pilinear iernm faciors
(A.Snyder, H. Quinn, Phys. Rev. D, 48, 2139 (1993))

o BABAR
(75,52) PRELIMINARY

at 68.3% C.L.

Me(p=mt)

P. 4/ K.F. Chen @ CYCU HEP Group Seminar, Dec/26, 2006



TCPV + Ddlitzin B— pm =

BELLE

4457V BB pairs

~
(=]

- Time-dependent Dalitz
analysis + isospin
(pentagon) analysis ¥

Events / 0 025GeV/ic
[~} = (=2} [=-] 5
[=} (=] [=] [=] (=]

025GeV.
W = O
[ == T |

Events /0.

6 07 — . 07 . bﬁ 0.
m,_(GeVic) m_({GeV/c) m, (GeV/c%)

o
S
<]
~
2
=
T
>
i

90 120 150
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¢, World Average

Averages from BaBar's walpplpme and BENE's mr/pp|/p:
UTIE

1 Combined [7’810 U

R CKMfit [80,106]° U

I - [158,176]
at 95% C.L.

) Unmatched CKMFitter & UTFit results.
- Ambiguity @ 90 or 180 degrees (pr is sensitive to this issue).
] Need to include Belle's ptr result for CKMFitter.
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Measurement of ¢,

Interference between B— DK and B— DK :

Favored: V_, V. V..  V,,: suppressed

~ z 7 Common K*)- f \ J
B b ______\ = final state T . B-
C / .H:__";..-—— b
u \ i D(*)o —_— — I:_)(*)o u /
0
A(g:goﬁ = rg:exp(/ 0p)-exp(—/|¢s)

Viode-y-mode pPara, Common CKM angle

Three methods for exploiting interference (choice of D° decay modes):

e Gronau, London, Wyler (GLW): Use CP eigenstates of D(*)0 decay,
e.g. D? > Ka%, D> n*n-

e Atwood, Dunietz, Soni (ADS): Use doubly Cabibbo-suppressed decays,
e.g. D> K*x -

e Giri, Grossman, Soffer, Zupan (GGSZ) / Belle: Use Dalitz plot analysis Updated
of 3-body D° decays, e.g. K. n* on ICHEP'06

K.F. Chen @ CYCU HEP Group Seminar, Dec/26, 2006
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Dalitz Analysis

 Measure the B*/B- asymmetry across the Dalitz plot.
[ Extract the CKM angle ¢4 from the interference term:

Decay:
B — [KS1T+1T_JDKi
Ampliituaes:
AF= f(mf i m3)+r5exp(ii¢3)exp(i65) f(mf p mﬁ)

[mizm(KS,ni)]

- Also covers GLW (D° — K¢ p9, CP-eigenstate) and
ADS(DP — K*+ r—, DCS 2-body decay) regions.
2 A 2-fold ambiguity on ¢g: (¢5,6) — (pg+1,0+7T)

P. 51 K.F. Chen @ CYCU HEP Group Seminar, Dec/26, 2006



Dalitz Modeling

Q Select D** — [Kg ]t
events.

] Fit to a set of 18 2-body
amplitudes and a
non-resonant component:

Entries/0.02 GeV3/c4
02 GeVz/c*

Entries/0

1 15 2 25 3 . . 2 2.5 3

N
m2 (GeV?/c?) m?2 (GeVZc*) f( m-.m ): Z
a4t/ j= 1

m2 (GeV?Z/c?)

) Main contributions from:
D—K(892)
D—-K'(1430)"
DHKSPO

=+
s
]
o
o
=
e
g
=
c
L

1 15 2 25 3 05 1 15 2 25 3
m2_(GeV2/c?) m2 (GeV2ic?)
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Dalitz Plots from B — DK

m? (Geszc“)

BABAR B, BABAR
Ry preliminary
. :. y 1.\:*

preliminarny

A—

347 MI BB

N(B"—D°K*)=398+23 A TR )
NB - D°K")=190+18 L 2 3
(D*O—>DO1TO,D0y) BJr—>D/<Jr m? (GeV/c")

g
E

L 2 3
B -DK m2@GeVvich).
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* w/o Dalitz modeling error

* w/o Dalitz modeling error
DK, DoK'

D K*, D' »Dr’&Dy, DoK'

ICHEP 2006 ICHEP 2008

y PRELIMINARY

Xi:chos(éBéi¢3)

y PRELIMINARY

yJ_r:rBSin(‘SB£

£y BaBar BY
Belle B*
BaBar B’
Belle B’
Averages

77 Belle B
BaBar B’
Belle B
Averages

1 Measurement on ¢4:

\ N Eg*/"}-,\
@Z P;=(53713+3x9F @Y $,=(92+41£11+12)
#LE | (B K, DK, DK == (B -0 K ,D°K")

(The resuli whichiis consistent with SV it is guoted here.)
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summary

0 The standard "sin2¢," has been measured very well.
CP]/ﬁ ) New target — "sin2¢," with b—s penguins will be examined
with more data.

) The angle has been measured with several decay modes.

) The discrepancy between 2 experiments has not been
100% solved — more data is required.

) Need to understand how to include the pmr data in the
UT/CKM fitters.

- The ¢4 angle is measured by 2 groups with different

<153/)/ assumptions.
J No average result can be made unless an unification of
analysis methods being made.

D A little bif on the future prospects?
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Prospects on 65

O Expected error
on sin2¢;:
0.016 @ 5/ab
0.012 @ 50/ab
1 Limited
by vertexing
systematic errors

10

Integrated luminosity (ab™)
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&

= IIII|IIII|IIII|IIII|IIII|IIII|IIII

excluded area has CL > 0.95

L
=
]
=
.

sol. wi cos2h <0
{excl. at CL > b.95)

excluded area has CL > 0.95

T T
| fitter

SuperKEKBS0/ab

excl. by cos2o,

&

P II|I|I||I|I||I|I|II||II||III||III|

Belle w/ 0.5/ab

(current data)

5d)q o ]50

Belle w/ 50/ab
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Challenge for the Exp.

The expecied beam backgreundiwill be also 20x larger!
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Super B Detector

' Borrel

=Realistic desig
ased on
iscussion
with QCS
roup

Vertex: Si striplet inner-most and Si strip fracker
Tracker:Drift chamiber r>15cm

PID: w/TOP and AC-RICH (endcap)
ECAL:Csl (T1) +wave from (barrel) pure Csl+PMT (endcap)
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Tsukuba? Frascati?
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