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CPV angle ¢, by B — nw
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CPV angle ¢, by B — pm

* Require Dalitz analysis
because p®r?, p*r- and
p~mt* can contribute and
interfere.

« Dalitz analysis turned
out to be powerful tool
with high statistics
available by the
upgraded B-factory.
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CPV angle ¢, by B — pp

There are two miracles 1
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Combine B — ntw, pm, pp

1 ¢ n
- - 5/ab
O 1o | | 50/ab
— — —
-2 _
10

0 30 60 90 120150180
0., (degrees)
Expected 8¢,=2° at 5ab-! (1° at 50ab-"))



Time-dep. CPV In
b — s penguin modes.

* Three “golden penguin” modes.
— BY — ¢ KO and BY — KcKKg are theoretically
clean, small “tree pollution”.
— B% — 1/’ KO has highest statistics(significant
CPV with 0.5ab'; PRL98, 031802(2008)).



B decay vertex reconstruction
with Kg — '

Utilize Interaction Point profile,

extrapolate Kq momentum

vector from its vertex can give —_

us B decay vertex with
reasonable resolution.

Confirmed by B® — J/p K.
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Three "golden penguin” modes
at 0.5ab".
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Background-subtracted At distributions and asymmetries
with 0.5ab-1(PRL98,031802(2008)).



Future sensitivity
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04 New Physics
03 [ SUSY GUT, Warped Extra Dimension,

string-inspired M35M, ..
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Error of S; would be 0.03(n’'K?%)~0.1(KsKsKs).
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Improved approach;
BY — K*K'Kg, m*nKg time-dep.

Dalitz

To reconstruct B? — ¢ K,
¢ is found by K*K- pair. “OF

l 7of 1
But f,(980) — K*K- as well i”'
as other components F
would overlap and
interfere each other.

l
Resolve this situation by , o) R
Dalitz distribution. 098 1 102 104 106

METE—) GeV/e2

For B — n*nKg, same M(KTK™) GeVic
story holds.
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Example; BY — n*nKq projection
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Comments

* As the Dalitz approach nature, not effective
sin2¢, but effective ¢, is obtained.

* Precision of the effective ¢, at 0.6ab" is;
— Typically £9°(stat)+£3°(syst)x3°(Dalitz model)

* Multiple solutions; can not be distinguished
by -2In(L).



With Super B-factory statistics

According to ToyMC study

=220 qf
g20F 2T -
I.ﬁ'lﬂz_ K+K-KS l%-”]__ K K KS
16F 6ab-1 3Oab'1
15F 8
|
10f 'T o N
- - .+t
F al Na| i
of- H : + }: L
aF - A
n - / -t" ¥
2 11 - Y
I 1 IIIIIIIIII |||| L1l II 1 II L1 I -1"" r.'Il\..\'I-JiI III.h
855500 450 300 50 0" sn 1m15n21:m25-n 800506 2300 2000 200" 400 600" 500
-24logl -24logl

*Other solutions would exhibit distinguishable -2In(L) change.
Precision of the effective ¢, would be a few degrees.

Plots made by Y. Nakahama



Other attempt to improve
New Tagging Algorithm

Split Track based Event level Event level
iabl L :
veran e Soft pion = Soft pion Karlsruhe group
for low/ . -
high PID now trying to utilize
Two best low N b f
and high PID pions europayes tor
Lambda ~_ flavor taggmg
Kaon with K | ——-——; Strangness [ Combined tag
7
e Two best kaons
Kaonw/o K | and best lambda / Two best
| / pions, kaons,
electrons, muons
. l,l"..
Split Electron
electrons | | p— [
and _~ epton
muons Muon Taken from T.Kuhr slide

Two best leptons




According to MC study, effective
tagging efficiency improved.

Tagging Performance
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D? Likelihood tag NN tag
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Soft pion 9.7 % 10.6 % Taken from
Strangeness 18.7 % 18.9 % : _
Lepton 181%  19.8% T.Kuhr's slide

Combination 27.1 % 29.2 %
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Raw Asymmetry
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Hadronic b — d mode

7] In SM, mixing-induced CPV would be very
| ~| 771 small, because V, in decay and mixing
| candel each other.

Time-dep. CPV in B? — K Kq mode has
been measured (PRL100,121601).

S; = -0.38+0.69/-0.77(stat)£0.09(syst)
A; = -0.38+0.38(stat)+0.05(syst)
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4 Testing SM/Probing New Physics in the

+++ { precision of £0.15~0.20 at 10ab".
i i Search for/adding similar modes, (KsKgn®
75 5 2s .0 2s s 75 etc.?) would be interesting.
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Summary

Measurement of ¢,
— Precision of ~2° would be expected at 5ab-!.
— BY — (px)° Dalitz analysis is most powerful.

Some b — s hadronic modes are to be treated by
time-dep. Dalitz.
— Effective ¢, precision ~ a few degrees.

Flavor tagging improvement attempt is there.

Try to extend b — d hadronic modes would be
interesting.



