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the Standard Model in loop-dominated decays of neBraksons. While we find a puzzling de-
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data.
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1. Introduction

In the standard model (SM), charged-current transitions among quarks are characterized
CKM [1] couplings that can hav@P-violating phases and lead to lar§gB-asymmetry irB meson
decays. The time-dependeZP-asymmetry is obtained by measuring the proper time difference
At between a fully reconstructed neutBameson and a partially reconstructed taggBgreson
whose decay products are analyzed to determine its flavor. The decay (fatgwhen the flavor
of the tagging meson isBP (B°) is given by

o 1t /70

41:BO

fo(At) = [1£S-sin(Am,At) F C- cos(Am At)], (1.1)
wherety, is the mearB? lifetime andAm, is the B°—BC oscillation frequencyd], andSandC are
CP-violation coefficients.

Decays ofB mesons into charmless hadronic final states with the total strangeness of one a
dominated by penguin-loop amplitudes. In the penguin decays to hadronic final states, we expt
S~ —n;sin2B andC ~ 0, wherep is the B® — BY mixing phase, andy; is CP eigenvalue of the
final state. Recently, there has been a progress in understanding hadronic uncertainties that
lead to deviations from these predictions. Studies based on the QCD factorization (QCDF) predi
deviations of several percent that depend on the decay ch&jn@hpther set of estimates based
on the SU(3) symmetry of the quark flavor provides upper bounds on the absolute values of tl
deviations fi] which are consistent but less constraining than the QCDF calculations.

In the radiative deca®(B®) — K{n%y the photon polarization is predominantly right (left)
handed while decays to left (right) handed photons are suppresseadspym2 wherems, m, are
masses of andb quarks, respectively. Interference between decay amplitudes is suppressed by t
same factor and we expect to meas8re —2ms/m,sin28 andC ~ 0. These predictions can be
affected by hadronization uncertainties of order ®J1 [

Many models beyond the SM introduce new particles W@Baviolating couplings that can
appear in penguin decays and modifiy-violation observables. Therefore, any significant devia-
tion in SandC from SM predictions beyond possible hadronization corrections would indicate new
phenomena.

2. Summary of Results

The time-depende@P-violation parameters are measured in a dataset of around 2388
pairs collected by th8ABAR detector f] at the asymmetri@ Factory at SLAC.

The CP eigenvalue of the final state is well defined when all final-state particles ar€Rlso
eigenstates7]. However, the final state iB° — K*K~K? decays is a mixture oEP-even and
-odd eigenstates. Assuming th&f is a pureCP eigenstate, th€P eigenvalue of the 3-body
final state is given by the angular momentum betwKer ~ pair. Existence of noGP final
states can additionally complicate the measurement, but this has been disfavored bygjreaaty [
recent searche®,[10]. We use results of angular-moment analysis that extracted fractio8s of
andP partial waves irK K~ mass bins fronB? — K+K~K? decays 10] and scale them to the
observed yield irB° — K*K~K? decays. WhemK? decays are excluded, we find a dominance
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Table 1: Summary of new measurementsGH asymmetry parameters in hadroBeneson decays that are
dominated by penguin diagramsB4BAR. Results combined with decay modes that hig§enstead ofK?
in the final state are shown in parentheses.

Mode sing C
KTK™K? [12] 0.09+0.33"313+0.10 05440.227558
(0.41+0.18+0.07+0.11) 023+0.12+0.07

KIKIKO  [14] 0.637928+0.04  —0.1040.25+0.05
Kon%z0  [16] —0.84+0.71+0.08 027+0.52+0.13
n'K? [17] 0.60-+0.31+0.04 010+0.21+0.03
(0.36:£0.13+0.03) (~0.16+0.0940.02)

wk? [18] 0501533 +0.02 —0.56"222+0.03

Table 2: Summary of new measurementsGi asymmetry parameters in radiatiBeneson decays that are
dominated by penguin diagramsB4BAR. T K*0 — K970, £ 11 < M(K27°%) < 1.8 GeV/e.

Mode S C
KOyt [19 -0.214+0.404+0.05 —0.4040.234+0.03
Kon0yt [19] 0.94+1.0+0.2 ~1.04+05+0.2

of Swaves andCP-odd final states with a fraction df, 4= 0.92+0.074+0.06. This result is
consistent with an analysis using isospin symmeti} find a time-integrated Dalitz plot analysis

of B® — K*K~K2 decays which describes the decay rate over the Dalitz plot as a function o
two invariant masses and the flavor tag and assumes nonexistence oCgirgotation in decay
amplitudes 15].

The decayB® — K*K~K? is reconstructed from combination of charged kaonskhdandi-
dates and we find 77#80 signal events. The final statgK? is reconstructed frork0 — n+zn~
andn’ — py, n(yy)n*n~ candidates and we get 1322 and 30349 signal events, respectively.

In bothB® — K*K~K? andK?®n’, theK? is identified by the shape of the energy cluster deposited
in the electromagnetic calorimeter, or as a set of hits in two or more layers of the muon detect
that cannot be associated with any charged track in the event. Singg émergy is not measured,

it is calculated from a constraint that the momentum sum of all decay products eqBalrtieson
mass.

The final state for decaB® — KOKZKY is reconstructed from combination of thrig can-
didates. When alK®'s decay to ar*z~ pair we find 88+ 10 signal events, and if we allow at
most oneK{ to decay tar®z° we find additional 41033 signal events. The final stakz%z° is
reconstructed frork? — n 7~ andz® — yy candidates, and we find 13727 signal events. We
reconstrucB® — K7% decays fronK? — n*z~ andz® — yy and find 157 16 signal events
consistent witlK*® — K970 and 59+ 13 signal events whenll< M(K2z°) < 1.8 GeV/&. Since
there are no charged tracks coming from the ne@Bratrtex, the decay point fd8° — KIKIKY,

B — K97%20 andB® — K07 is found by constraining momenta of the decay products to origi-
nate from the interaction point §].
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The final stat&2w is reconstructed frolK? — z*z~ andw — 77~ z° candidates, and we
find a total of 92+ 13 signal events.

New results ofCP asymmetry measurements fraBABAR are given in Tablel for hadronic
and Table2 for radiative decays. The sifi2parameter in Tablé is extracted frons coefficient
after taking into account theP content of the final state.

3. Conclusion

Measurements @P asymmetry in penguin-dominated decays probe for posSPieolating
phases in addition to SM phafe New BABAR measurements are listed in Table8while a sum-
mary of all existing measurements is given B}.[ There is a hint that the value of the sifi2

parameter extracted from penguin decays can be smaller than predicted by the SM, but a con

mation awaits more data. Future prospects for such measurementsBatBive depend on the
available luminosity and the character of new physics amplitudes.
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