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Introduction

« CKM (Cabbibo-Kobayashi-Maskawa) matrix

- The quark mixing matrix, which is unitary.
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Methods of ¢,/y measurements

°B =D 'K (No penguin)

Color-favored Color-suppressed
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- Access ¢, using the same final state f of D’ and D° decays.
cBasically, we extract ¢, with the ratio of the amplitudes

‘A(B . DOK)‘ r,is a crucial parameter in ¢_
Yy =

A(B— — DK ) measurement.
(Expected to be 0.1-0.2.)

‘B — D(*)i Tl':L ’ Di ,01
- Extract sin(2¢,+¢;) by the studies of B°—B° transitions.



Methods of ¢,/y measurements

B D™ KM~
Three types of final state f of D’ and D° decays
GLW (Gronau-London-Wyler) : f=K'K ', n'n, Kgrr”, ...
ADS (Atwood-Dunietz-Soni) : f=K'n ,K'n n’, ...
GGSZ (Giri-Grosman-Soffer-Zupan) : f=Kgm' 7

o The Luminosity of KEKB/Belle with corresponding analyses
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Signals are observed.
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(KK, n'n, Kert”, ...)
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Acp: Charge asymmetry
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ACP: -
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Can be used to improve the constralnt by GGSZ at present.




GGSZ

f=Kq whT

PRD73, 112009 (2006)
Belle: 386M BB

The most precise determination of ¢, comes from this method.
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Analysis of B"—|K' |, K~

-Maindecays ADS f=K'm

oB =[K'm |[,K : B =D, K
o B 5[K n'],K : B =D X

fav

B(B™ — DgwpK™) + B(B™ — Dgyp, KT) . — |AD° = KTm)

Rpx = — — =AD" = K1)
B(B~ — DgyK~) + B(BT — Dy K) §=0p+6
— UB D

= ?“?3 + fr% + 2rgrp cod@Ps)cos o (Strong phase difference)

cReference decays: (parameterize PDF)
The charge asymmetry is expected to be very small.
o B =[K'r Jym : B =D

Large statistics
"B o[K m'],m : B =D J

fav

We imply that the charge conjugate decay is included.
We use the same selection criteria whenever possible.



Reconstruction and gg suppression

- K/1t identifications (Efficiency~90%, Fake rate~10%)
- D mass requirement: |M(K*r’)-1.865|<0.015 GeV/c? (30)

- For B reconstruction, we use
Moe = \/ Blppy — i+ + B +Bi-|? : |M_-5.279]<0.007 GeV/c? (30)
AE = EK+ + Eﬂ— + EK_ — Ebea.m --> Fijt.

- Continuum background (e*e"— gq) suppression
g=u,d,s,c
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Background peaking in AE

- B">»[K"K ],m© background
. Caused by the unfortunate condition: M(K*1t")

« We veto events with M(K*K)~M

D

~M

D

Subtract.

e After the veto, (0.22+ 0.19) events will contribute

- B -»[K n'|,K™ (favored) background

« Caused by double misidentifications for candidates from D
. We veto events with M(K*t")~M_ when IDs are swapped

« After the veto, (0.17 +0.13) events will contribute

- B ->K"'K m background

« We fit the data sample of M(K"1t") sideban
the yield contribute to the signal as (-2.34

Subtract.

d, and estimate
- 2.4) events

-->Syst. Err.




AE fit for Favored modes

o Signal: Sum of two Gaussians
- B - X7 BG(as B =D n): Smoothed function
- B"—> XK BG (as B =D K ): Smoothed function
o qq BG: Linear function
o B"—- D BG: A sum of asymmetric Gaussians
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AE fit for Suppressed modes

o Signal: Sum of two Gaussians (657M BB)
-B > Xn BG (as B =D n): Smoothed function

- B> XK BG (as B =D K ): Smoothed function

o qq BG: Linear function

o B"—- D BG: A sum of asymmetric Gaussians
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(657M BB)

 We obtain the ratio of the branching fractions.

Rpp =

— Dsuph_)

B(B-

— Dfm-h_) -

*NDsuph_/EDsuph_ (h — T, K)

Npe, b/ €Dy b e: Detection efficiency

RD’JT —

Rpx =

[3.4075:54(stat) T2 (sys)] x 107
8.0783(stat) T53(sys)] x 1073
—2.8

Signal is not significant for DK--> Rpg < 1.8 X 1072 (90% C.L.)

« We can then derive a limit on r.
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(657M BB)

« We obtain the charge asymmetry.

_ B(B~ — Dh) — B(B* — Dh*) B
Aok = BB~ Dh-) 1 BB+ — Dty =)

T B ->D_ 1 * B"-D__ 1

sup : sup

N=47.9"¢

-y
[=]
T

- A__Is consistent with
the expectation.
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Summary

- The methods for extracting ¢_ are overviewed.

« New resulton B —-[K"' |,h™ is reported.

- For Dsupn‘, the asymmetry is measured to be
consistent with zero as expected.

- No significant signal is observed for DsupK', and
we set an upper limit of r <0.19 at 90% C.L.
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