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B.0 production at Y(5S): o(bb)
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B.° production at Y(5S): f.
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Alternative method for f, measurement

Model independent way: calculate the fraction of Same sign leptons.
Sia & Stone, PRD 74, 031501 (2006)

Probability for two B d t ite flavor:
rooapility Tor two €Cays 1tO0 Same or opposite tiavor Same story for BSO’
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B.° reconstruction
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» In the (My., AE) plane, B? candidates are in 3 signal regions



CP eigenstate in B.° decay

In general overview, Bs decays to CP eigenstate can be used for searching for

New Physics and test the CKM source of CP violation.
- Dunietz, Fleischer & Nierste, Phys. Rev. D 63, 114015 (2001)

In particular for B> CP eigenstates:
B0 K* K™
*Branching Fraction, CP asymmetry sensitive to New Physics.
- London, & Matias, PRD70, 031502 (2004)

*Can measure ¢,(y) via U-spin and B® S>m*n .
- Fleischer, Phys. Lett. B 459, 306 (1999)

«CP violation in b >ccs transition is very small in SM, while NP may contribute.
*Modes: B ->D,"D,"", BL->)/d(d,f_0,n("), ...

*BF(B.=> D.*D,")) also related to Alp in Bs mixing
- Aleksan et al., Phys. Lett. B 316,567 (1993)
2BF (B! - D*D")= A, IT

Establishing those modes is the first step.



B.=> D."*D ")~ analysis

S. Esen et al. (Belle) PRL 105 201802 2010
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Observation of B> D_"*D_ ")
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First observation
S. Esen et al. (Belle) PRL 105, 201802 (2010)
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Competitive precision with 23.6 fb™
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First evidence
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+ -—
BL->KK
C.C. Peng et al. (Belle) PRD82, 072007 (2010)
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23 + 6 events observed (5.80 )
B(B? > K*K™)=(3.87:5 £0.7)x10™

CDF: (2.44+0.14+0.46)x10™
(Nucl.Phys.Proc.Suppl.170:39-45,2007. )
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B.—~>J/f,(980)

 Extrapolation from B.->J/Y®

B(BSO —> I yp)B(p—>7'7) CLEO D+ -> f et v,
=0.42+0.11 PRD80,052009 (2009)
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e Theory (QCD @ LO)
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QCD(LO), BES, PRDSO,
PRD81,074001 (2010) 052009 (2009)

= (1.6+0.3 )x104
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B.° =>J/Yf,(980)

A surprise, two peaks observed! 121.4 fb™ Y(5S) data
3 1:5— Paper to submit soon!
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Summary and Other BsO CP decays

Belle has analyzed the following BsO CP eigenstate decays:
B.°> K* K-, D,"*D "), BO=>J/W(db,f_0,n(")), ...

Other CP decays to be studied:

*B.>DpKs(K™), Dpn. Dp=DP decay to CP eigenstates.
Pure CP eigenstate.
(C.F.: BF(B® >DOr®) = (2.61+0.24)x10)

*Rare decay: B.>n(‘) n(‘), oo.

Also, we need tagging of all CP-eigenstate modes to do a time-dependent
study to extract BsO mixing parameter AT.



BACKUP
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B. Time distribution (1)
Master Equation for untagged quantum correlated B, decay time difference At
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B. Time distribution (2)

Toy MC study

‘< fep, | Bg>‘2 - )

~ 300 fb~! Y(5S) data, using pure CP 40~

€

—T At

T At

J/LIJ(ﬂ,r]',fo),DSDS
(40 events in 23.6 fb1)

At <0
At >0

90—

= fit overall
0

c (smeared)
0= distribution:

60
50

\

N, = 500

d(AT/T) x 100

N,;, = 1000

N,;, = 2000

S/B = 0.4&

745 +0.17
(7.42 +0.17)

5.25 +0.12
(5.21 +0.12)

3.80 £ 0.09
(3.69 + 0.08)

2.42 +0.05
(2.29 +0.05)

S/B =1.0

6.88 + 0.15
(6.89 + 0.15)

4.91 +0.11
(4.66 =+ 0.10)

3.38 +0.08
(3.53 + 0.08)

2.18 +0.05
(2.17 + 0.05)

S/B = 2.0

¥6.62 + 0.15

(6.63 + 0.15)

4.70 +0.11
(4.62 +0.10)

3.24 +0.07
(3.30 + 0.07)

2.09 + 0.05
(2.04 + 0.05)

Entries 2000
Mean -0.3032 = 0.05567
RMS 2.49 = 0.03936

+2 f ndf 119.8 /117
Prob 0.4108
pO 400.2+ 8.9
pi 0.2009 + 0.0371

p2 1.5+ 0.0

At (ps)

16



)

o~

M, (GeVic

Observation of B.—2>J/{n

+ —_0 )
n—yr n—-nrnrnrmn combined

5.44F ] a4 L 8§
5420 T T a2 <. > °F
547 == 5.4 i s
5385 —_— 38 ) | Z 6
5365, ** \J 36E \j e 5
5.34; . ;_34i s . 1 H B
3 E . 4
532 325 : 3
53F " 530 g
5.28) - 28 . a3

5'26:\uluuMu.nn\wwlwHIIHH‘HH‘H" i.zs}\\\|\||.||\\|\|\\ T RIS RS B A 1:___..““ .." .................. ]

0403 0B 0T 0002 eyt 04 03 0204 00102 03 00 o sy 592 5.94 5.96 538 54 5.42 544
5
. . s 7=
First observation 2
g st
Simultaneous fit to two n decays. “ b
Little background from continuum and B> J/{ X *
o
o L T
15%4 events in the BS*BS>|< region, 7.30 %4030?2_r 01 0 04 02 03 04
AE (GeV)

B(B® — J /yn) = (3.32£0.87(syst.) % +

0.42(f,))x10™

17



Evidence for B.->J/yn’
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Strategy to fit

In Mbc signal region:
e We choose a reduced AE region (avoid B%B* band) :
-0.1 GeV< AE<0.20 GeV.
To get rid of correlations, and reduce yields in B,.>J/b¢, J/bn.
To reduce correlations in B,.~>J/bn".
eTo remove J/U K, J/bp® )/t BG.

Fit region
-0.1 GeV< AE<0.20 GeV, m(mnt*rt7)<1.8 GeV,

*The final background categories in fitting:
*Bs—>J/Yn'.
eNon-resonant Bs—>J/ym'mc.
oJ/ WK, I/ Ut .
(does not peak in AE and m(mt*rt™), no correlation)
eContinuum BG.
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