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World Integrated Luminosity (KEKB+PEP-II) As of July 24, 2006
10001 e / KEKB + PEP-II
80 y
g: This report KEKB
é 600 /_/_,/ [ for Belle
g /_/ — |PEP-II
= /—//—/ DV a for BaBar
B //_/—_/, /i
0 _éé ,,,,,,,,,, o

2000/1 20011 2002/1 2003/1 2004/1 2005/ 2006/1 2007/1

\_




Accelerators

PEP II: Standford, USA KEKB: Tsukuba, Japan
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Analysis Overview

* B extracted with Mbc, AE

Mbc \/Ebeam p*z’AE:Ezz_E*z

* Major background
o ee -y —>qqlg=ud,s,c)

= event topology
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Time-dept. CP Asym.

At: proper time
Am: mass difference
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CP Asymmetry
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Analysis Procedure
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* CP-side reconstruction <74>
* Flavor tagging & vertexing | 4
* Az=AtByc

Proper time measurement
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Theoretical Estimation

* KKK, K'n"n%:CP-even, K°»’:CP-odd b—s penguin

* n'K° ¢oK°, KK Ks: “Golden modes”
smallest expected diff. from sin2¢, in SM

* Expected differences are mostly positive:
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Vertex Reconstruction with Kq

N » Extrapolate K track to the
srac 7 |nteraction Pomt (IP)
e (Kg)~2Tmm \/ > First from Babar
* Events w/o the vertex can
B Pvertex P profile  sill be used to measure £(-Q
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Vertex Reconstruction with Kq
=018 T
ijllj: K? flight length distribution : he Valldlty Conflrmed Wlth
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B*->K K K, Signal
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B> K’ Signal
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B’ K '’ Signal
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B> K KK, tCPV Result
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tCPV in K

* b->s penguin dominant mode: S sin2¢.

(Possible deviation within SM ~0O(0.1) )
* A Member of Kn Family

A\ is important to check the sum rule

\_

_ B(K'm") T
A (K 't )+4 (Kt 0
CP( ) CP( )B<K+7T_)T+
2B(K '’ 2B(K i’
=ACP(K+1TO) ( - Ti) To —|—ACP<KO7TO) (+ 7T_)
B(K ') 74 B(K 1)

[Gronau, Phys. Lett. B627, 82 (2005)]
* No primary tracks from B vertex
> Vertex reconstruction with K, trajectory and IP
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B*->K,n° tCPV Result

“sin2¢,” = +0.33 + 0.26(s
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B> K n'n’tCPV Result
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Summary & Conclusion

* Results from both B-factories
> Babar with 348 M BB / 272 M BB

> Belle with 535 I\g BB

A

KsKsKs  +0.51%0.21  +0.2320.15
Ksr® +0.33£0.21  -0.1240. 11
Ksmom®  -0.84%0.72  -0.23:0. 14 HFAG World Avg.

» Effective sin2¢, is lower as other b—s modes

* tCPV in b = s: interesting (and tantalizing) hint of
deviation fromm SM expectations:
> One magnitude more data may resolve the issug

> Higher luminosity machines are needed
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Time-dept. CP Asym.
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CP Asym. from mixing

Interference between B°— f¢, & B*—B’—f¢p




Flavor Tag

- Use the information of charged particles

NIM A 533, 516 (2004)

Quality of tagging

- R
IEptDr‘IS " primary lepton I+ secondary lepton
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e: tagging efficiency

w: wrong tag fraction

0—~w—=0.5
perfect no flavor info.

P(B%) s —+ (1= w)P(B%) + wP(BY)
Achs = (1 =214
1-2w: dilution factor

£ W
lepton low low
Kaon high high
slow pion low high




Systematic Errors

M K° K
ds dA as dA
Vert exi ng 0. 013 0. 021 0. 011
0. 020
Fl avor taggi ng 0. 004 0. 007 0. 008
0. 005
Resol uti on 0. 035 0. 024 0. 066 0.010
Physi cs 0. 001 0. 007 0. 007 0. 001
Possible Fit bias 0. 007 0. 005 0. 009 0. 004
BG fraction 0. 020 0. 022 0. 009 0. 001
BG dt shape 0. 004 0. 002 0. 046 0.019
Tag-side interference 0.001 0.024 0. 001 0. 043
Tot al 0. 043 0. 047 0. 082 0. 053




