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Outline

» CP violation in b-sSs decays and current status
» How well should we measure?

» Statistical errorsfor b-sSs channdls

» Summary



b-sSs Decays

» Decays dominated by gluonic penguin amplitudes (EW penguins, trees small):
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o Effective Hamiltonian [e.g. Grossman,Isidori,Worah,Phys.Rev.D58] :
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* Time evolution (B,,-B,,):
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CP Asymmetry with SM Penguins

» Assuming only penguin amplitudes, CP violation comes purely from interference of
mixed and un-mixed decay amplitudes into CP elgenstate:

BY — ¢Kg¢ and BO — ¢Kg
with
\ = _6—21',.-3

* In SM, CP parameters comparable to those measured in charmonium channels:

A |S(¢Kg) — S(J/YKg)| < O(N)
» World averages. S(I/dKg) = 0.73140.066

C(J/p) = 0.0521008
[HFAG,http://www.d ac.stanford.edw/xorg/hfag/]

[BaBar, Phys.Rev.Lett.89]
[Belle,Phys.Rev.D66]



Rescattering Uncertainty

 b—u transitions add new amplitudes with weak phase g
* Expected deviation of S, from sin2b [ Grossman,Kagan Ligeti, PhysLeit B538]:

1S40 — SIN2F3 = 2cos2Fsin~y cos ||
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where x describes contribution of u-tree amplitude &y = #Tf
chVes Af
» Get experimental limits on x from B’ s of decays without strangeness and applying
SU(3) flavor symmetry [Grossman, Ligeti,Nir,Quinn, hep-ph/0303171]

¢ XoF B{Iﬂ’_’*ﬂﬁ'{}} E{R’*D_rfﬂ) ."II 5(6‘5??)“ -B[f.t"?]f) ."IW _B(Lﬂ:‘f}f)
= B(¢K9) "\ B(oK®) "\ B(pK9) \ B(oKO) \ B(¢KO)"\ B(oKO) ™

» Experimental limits on DS due to b—~u tree amplitude in f Ks:

: Most upper limits from CLEO
: measurements (3.1, 9.1fb)
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Other Uncertainties

e DCSD [ L ong,Baak,Cahn,Kirkby, hep—ex/0303030]
- fraction of CKM suppressed
amplitude in non-leptonic tagging
channels (2%)

- Dependence on CKM angle gand
strong phase d
- Expect s(5)<1.3%, s(C)<2.7%

o Other systematic errors due to Dt resolution, tagging:
- Dt dominated by tag side, tagging by B-flavor sample
- Estimate upper limit from current measurement in
charmonium channels <3%
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» Upper limit on systematic uncertainty (exp+theory,10ab) ~6-1%
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Analysis Method and Assumptions

» Assume detector performance at BaBar levd:
e Dt resolution s ,,~1.1ps
- T K¢ vertex resolution~60mm
- Sp,(Breco-Btag)~180mm
 Tagaing performance Q=SeD?~28.1%
- Good lepton, Kaon ID [Basa,Nucl.insr.Meth.479)]
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Experimental Status
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» Averages. b tgps)
Mode Belle [PhysRevD67] BaBar(*) Average
fKg S=-0.73+-0.64+-0.22 S=-0.18+-0.51+-0.06 S=-0.38+-0.41
C=0.56+-0.41+-0.16 C=-0.80+-0.38+-0.12 C=-0.19+-0.30

KKKy S-0.49+-043+-0.11+0.33 - _
C=0.40+-0.33+-0.10+0.26

(*) Spanier, Dujmic, to be submitted to PRL



I (K*K") Kg(p'p?)

» Create 80fb ! 10ab-! toy samplesto estimate CP errors [ see eg. hep-ph/0207070]
» Evaluate PDF' s from BaBar data (80fb-1), Monte Carlo events

» Expect around 6,400 signal events
* M, DE with cut on signal probability:

—zpnk | e T B I L
} - 4

@ T 5 i

2 10abt *s ]

S B i

o 800 # 7

— - -

wn 600 ¢ -

I= [ ] ]

E i ) ]

1] 400 . ]

C ° 8 ]

2000 APy . .
G_"""""'""""""""""""""_

EP PP EPRM EPS EPR B2 0204501005 -0 005 01 04 0.2

Mg (GeV) AE (GeV)



I (K*K") Kg(p'p?)

* Fitted Sand C distributions in toy samples:
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* Mean toy errors:
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Current No SuperB SuperB

(80fb 1) (lab1)* (10ab )
sS(9 0.55 0.14 0.044
s(C) 0.36 0.10 0.033

* Scaled
from 10ab1



f (K*K") Kg(p°p°)

» Expect around 1,500 signal events
* M, DE with cut on signa probability:
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f (K*K") Kg(p°p°)

* Fitted Sand C distributions in toy samples:
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* Mean toy errors:
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Current No SuperB SuperB

(80fb 1) (lab1)* (10ab )
sS(9 0(1.5) 0.29 0.093
s(C) O0(1) 0.24 0.075

* Scaled
from 10ab1



f(KYK) K,

» KL detected in EMC and/or muon detector — momentum magnitude not

known, only itsdirection

» Use B mass constraint to get KL momentum magnitude (DE-M . correl ated)

 Study done only for EMC candidates and yield doubled

» KL-gamma separation based on Neural Net made of cluster shape variables

» Expect ~3,300 signal events with low purity

 DE after cut on signal probability:

* Possible danger from peaking
background! [Maha Krishnamurthy]
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f(KYK) K,

* Fitted Sand C distributions in toy samples:
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* Mean toy errors:
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sS(9 0(0.9) 0.23 0.071
s(C) o07) 019 0.061 © Scaled

from 10ab1




KKK o

» Expect ~4 times larger cross section (29.3E-6) than only f Ks (7.6E-6)
 Problem: what is CP content?

 Currently not enough eventsfor Dalitz analysis
 From isospin decomposition [Belle hep-ex/0208030]
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KKK g

» Expect around 14,500 signal events (excluding f peak)
* M, DE with cut on signa probability:
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KKK o

* Fitted Sand C distributions in toy samples:
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sS(9 0.3 0.098 0.031
s(C) 0.2 0.076 0.024
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Summary

» CP asymetry measurement is studied for several dominant decay channels
with b—>sss quark transition: f (K*K-)K(p+p-,p0p0), f K ,K*K-K¢ (*)
e Other thingsto consider: f (KKK, f(p*pp9)Kg, h'K...

» SuperB is necessary to make a precise measurement of UT angle b in order
to confirm the SM

» Luminosity necessary to observe New Physics depends on values of new
Sye and Cyp

Scenario s(S) s(C) Sys.
Current (80fb-1) 0(0.3) 0(0.2) lage
No SuperB (1lab?) 0.073 0.056 <15%
SuperB (10ab?) 0023 0018 <7%  (*ymodesusedin

average



