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» Results are based on Belle 140/fb data.

» Large penguin contributions in PV decays may generate sizable
direct CP violation.

» B—VVdecays require a sophisticated angular analysis to extract
helicity amplitudes, i.e. longitudinal(Ry) and transverse(R, & R;)).

» Unexpected polarization in ¢ K* decay:

Measurement Naive SM Prediction
Ry=0.43 +0.09 £ 0.04 Ro >R, +R,
R, =0.41£0.10 + 0.04 Ry ~R,

[Belle 78/b, PRL 9l, 201801(2003)] \WY

One of the possible interpretation is b S
New Physics in the penguin loop. ==
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» Two n decay channels are
iIncluded:

n—yy

n—rmrm—0
» B-nKY, KO—Ktr—:
Nsignal =175 jg

» BonK*,

K*—Km0 & K*—Kgr :
Nsignal =106 jg




Entries / 60 MeV/c2

» Consider possible feed-down from higher K* states
» Possible np contribution is checked.
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B (B-nK*) =
(19.0%5 +1.4) x 108
B (B-nK**) =
(22.8735+2.2) x 106

Aop(nK0) = -0.047311 +0.01

Acp (nK*) = —0.091912 +0.01
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B (B-np%) < 2.7 x 10-6

B (B-np=) = (8.5*25+1.0) x 10-6

Acp (np*) =-0.17
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B (B—p*m0) = (13.2 +2.3*15) x 10-6
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Projections of AE & M, fit
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» Signal yield are extracted by
fits to AEand M, :
5 B K (Krm-) 1 97745

o BopK* (Kgrr*) 1 20.4°27

5 B K* (K*m0) : 25.97%

» Non-resonant KKK*
contribution is estimated by
¢ mass sideband
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(b) Bt =oK™

K™ >Kgr"
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BT (Ppry Opr, V) 9

= Ay|?2sin? 0,, sin® . 9
do,dcost,dcosy 32w (| (1“2 sin® By, Sin” ¢y, sin”
+|AL]"2 cos™ Oy sin® 9 + | Ag[*4 sin® f, cos” ¢, cos” )

—I—ﬁﬂ?(flﬁ}lﬂ) sin? #,, sin 2¢;, sin 21 + ﬁ%(ﬂ;ﬂl) sin 26y, cos ¢y, sin 21)
: g —> 23 ’ﬁAl) sin 26,, sin ¢, sin® y‘))



Event fractions (functions of AE & M)
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"/ Signal PDF \ \

Efficiency correction Continuum PDF  KKK* PDF(= flat x &)
(determined by MC) (from sideband data)
Normalization A +|A, +]A =1

Phase convention Take A, real




PIs

Al? 0.52 +0.07 +0.05
A2 0.30 +0.07 +0.03
arg(A) —2.30 +0.28 +0.04
arg(A;) 0.64 +0.26 +0.05

dK™ Combined

0.49 +0.13 £0.05 0.51 +0.06 0.04

0.1277 g 0.03 0.24 +0.06 +0.03
—2.07 +0.34 £0.07 = —2.21 £0.22 +0.05

0.72*7325 +0.12 0.72 +0.21 +0.06

30
Projections after o
background subtraction &

efficiency correction D>
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» Two T-odd quantities are suggested by A.Datta & D.London:

o Im(A Ay . Im(A A)) T-violation :
T T
AL +]A P+]A,[ A+ AL +|Af

Ay#A) or Alzal

B (pK*0/p K*) B (pK0/pK*)
1Ag|2 0.41 £0.10 +0.03 0.59 +0.08 +0.06
A, |2 0.24 +0.10 +0.02 0.26 +0.08 +0.04
arg(A) —2.29 +0.35 +0.13 | —2.05 +0.31 +0.04
arg(A;)  0.74 +0.31 +0.10 0.64 +0.31 +0.06 No significance
A 0.21+0.08+0.03 = 0.28+0.0940.05 difference
Al 0.04+0.08+0.02  0.06 +0.06 +0.02  Petween B and B
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» More observables are suggested by D.London, N. Sinha, R. Sinha:

1 _ 1 _
Ay = §(|AA|2 +1A\P)  [Ean]= §(|AA|2 —|A\[)

A_]_i = —II’H(AJ_A: —EJ_E:) E_]_i = —II’H(AJ_A: —I'E_]_E:) ZAAZO/ZIIOZO/AJJ:O
Ajo = Re(A4145 + A dy)  [Zjo]= Re(4)45 — 4)4,) '

A,, 0.50%0.06 +0.04
Ay 0.25£0.06 £0.02
A, 0.25+0.06 +0.03
A, (=A2=A%)  0.07 +0.11 £0.04
A, (=Al—Al)  0.02+0.10 £0.03
Ay —0.39£0.13 £0.06
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If nOo New Physics:

—0.09 £0.06 £0.02

0.10 £0.06 +0.02
—0.01 £0.06 £0.02
—0.49 £0.12 £0.07
—0.09 +0.10 £0.02
—0.11 £0.13 £0.04
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s P Fit to the two helicity
|

75 angles (p* & K™):
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g2 Ry = 0.50 £0.19°3.%5

cuthe]tK*)

» Branching fraction (efficiency is dependent on the polarization):

B (B-p*K™) = (6.6 +2.2 £0.8) x 105



VIVIRIS

B— PV

» Branching fractions of B—nK*, B—np?, B—pm0 are measured; while
no significant signal found in B—npY, an upper limit is given instead.
» No direct CP violation found in our data.

B— VV

» The polarization study of pK* is updated. The fraction of longitudinal
component (R,) still differ from 1.

» T-violating asymmetry is measured through triple-product correlations.
The results are consistent with zero.

» No clear signal found in B—p%K*decay; an upper limit is provided.

» The polarization and branching fraction of B—p*K* are measured.




