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BELLE Detector

4 1.Silicon Vertex Detector

©| 2. Central Drift Chamber

3. Aerogel Cherenkov Counter
4. Time of Flight Counter

5. Csl Calori
6. KLM Dete:

e Belle started in 1999
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KEKB peak luminosity has
world record in e*te™ collider
2.11x10%% cm2s1?

— Experiment designed for sin2¢; measurement
— Data taking is finished in 2010

 Belle recorded ~772 M BB pairs as the final sample
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1. Introduction



¢, measurements from B—->DK
* Access ¢, via interference between B->DK and B->DK
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Color suppressed
B>D%K ~V,V.*

—

~AN3(p+in)

— 3 unknowns,
2 observables per mode

—
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¢; measurements from B—->DK

e Reconstruct D in final states accessible to both D° and D°
— D =D, CP eigenstates such as K*K’, -, Kt
* GLW method (Gronau-London-Wyler)

— D =D,,, Doubly-Cabibbo-suppressed decay such as DO>K*r™
* ADS method (Atwood-Dunietz-Soni)

— Three-body decay such as D>K ', KKK
e GGSZ (Dalitz) method (Giri-Grossman-Soffer-Zupan)

* No penguin, no other significant contamination to ¢,

— Charm mixing and charm CPV are both negligible
[Grossman, Soffer, Zupan, PRD 72, 031501 (2005)]

e Different B decay modes (DK, D*K, DK*)
— @, is common, (r;, O;) are mode dependent
— Resolve ¢, from multiple measurements



2. Previous Belle Result

Review of Dalitz analysis
Review of GLW and ADS
Combine Dalitz ADS & GLW result
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Review of Dalitz (B> [K.mtit] ,K)
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Events / ( 0.008 GeV )

Review of GLW and ADS (B-—DK)
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PRL 106 231803 (2011)
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Determination of ¢, with Belle DK, D*%K result

GGSZ + ADS + GLW = (8+6+8)

= 22 observables, 5 parameters GGS; On(|;/2 .18 )
' First shown 3
08} at CKM 2012 GGSZ + ADS
_IO.G:- ¢3 = (7Oi§£71
2 GGSZ + ADS + 0O
0.4 i 1 o Dc,
02; _______________________________ ¢3 = (68+22)
20 L NN e GGSZ + ADS + GLW + 9§,
Og 20 40 60 80 100 120 140 160 180 — +15 yo
¢3(degree) ¢ - (68 -14

cf. CKM fitter WA : ¢, = (66 = 12)°, from indirect CKM fit (67.23¢)°

Here, 0, is obtained
from D%-D° mixing at Belle,
BaBar, CLEO and so on.

for B>DK
ry =0.168 00
ry = 0.108 16023
ry = 0.104 *+9.920
s Iy =0.112 180813

rg (DK)
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3. New Belle Results



B*—>DK*, D> Krtt® ADS

ﬁ 2 observables
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B*—->DK*, D> Kmrt® ADS
analytical strategy

e Selection criteria
— Particle ID : efficiency ~ 90 %, fake rate ~ 10 %

— 1t% reconstruction

* eachy: E, > 50 MeV at calorimeter
* P_,>0.4GeV/cinCM

—Dmass<30

. . — 2 2 Eearn  : Beam energy at CM
My, <30: Mbe = \/Ebeam P (?Bbel:fB) : 4-momentum of
— - ns2

(D Mass, mbc) reconstructed B at CM
— Veto D* event and double-miss PID

— gq BG suppression, using neural network
e Detection efficiency =(10.9+0.1) %




B*—->DK*, D> Kmrt® ADS
analytical strategy 2

* Signal are extracted from
2D fit of AE and gq BG suppression neural net
output NN’
—AE — EB — Ebeam
Energy difference : Signal ~ 0 GeV
— NN’ is obtained from event topology parameters

— Fit parameters
Nsup./eﬁsup.

* msup.' AADSI I\Ifav. ' RADS — Nfav./efffav.
Dn
BB BG shape on AE, Ng; BB BG (e.g. D*m, Dp, D*K ...)

dq BG shape on AE, N, .



Bi%DKi’ D—>Krtzt® ADS result RADS

AE (upper) and NN’ (lower) distributions

Blue : total
Red : DK signal
Magenta :Dm
Green : BB BG
Dotted Blue: continuum BG
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) ADS
is seen at 3.5 ©.
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B*—>DK*, D> Kztst® ADS result A,

AE (upper) and NN’ (lower) distributions
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Summary

* Combined ¢, from Belle before EPS
—(68 +15)

* New results at EPS
— B*>[Kmn®] ,K* ADS

. Signal is seen at 3.5 ©.
Raps = (1.98 £0.62 £ 0.23) x 10~
* Ayps =0.41 £0.30 + 0.05, First measurement

* Many other analysis for ¢; measurement using
full data sample are ongoing.



