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1. Introduction

Theb — sy andb — s/t ¢~ transitions are flavor-changing neutral current processed are
sensitive to physics beyond the Standard Model (SM). Thegged through an one-loop elec-
troweak penguin diagram (or box diagram for leptonic depagdthough the branching fractions
of the exclusive decays suffer large uncertainty in thécaktalculations, there are theoretically
clean observables useful for the search for the New PhyhiB3. (For example, since photons in
radiativeB decays are almost polarized, large mixing-induG®lviolation is an indication of NP.

Theb — s¢™¢~ process is sensitive to the effective Wilson coeffici€litsCy andC,g, which
describe the amplitudes from the electromagnetic pendl@yector electroweak, and the axial-
vector electroweak contributions, respectively. Theussleb — sy branching fraction makes a
constraint for|Cy|, but not forCq, C19 and the sign o€;. Therefore, thd — s¢*¢~ process can
probe the NP that are not accessible by the radiative decays.

In this proceedings, we report measurements ofBhe K*)¢t¢~ [1] and B — Kn'y [2]
decays at Belle [3]. The results are based on a data samps& ahiflion BB_pairs collected at the
Belle detector at the KEKB asymmetg¢e™ collider [4].

2. B— K& gty

The analysis 0B — K®)¢t¢~ is performed by combiningl or K* and two leptons€or u)
with opposite charge, wheté* is reconstructed fronk ™, K¢t andK* . Here, photons
between 20 MeV and 500 MeV within a 50 mrad cone along the tilineof electrons are included
in the reconstruction in order to recover the Bremsstradplpinotons from electrons.

The dominant backgrounds are the continuum and semi-lepBxdecay events. These back-
grounds are suppressed using likelihood ratio formed freeneshape variables, missing mass,
etc. The contribution fronB — J/@wX andy/'X is removed by applying veto for events whage
(=M2,, ) isin the following region (in unit of Ge¥/c?): 8.11< ¢? < 10.03 or 1215< ¢ < 14.11
for electron pairs and.88 < ¢ < 10.09 or 1286 < ¢ < 14.18 for muon pairs. There exists some
peaking background frorB — K*) 17t events, where botlr's are misidentified as leptons. This
contribution is estimated from the data.

Signal yields are extracted by a two-dimensional fit\dg andM ; for B — K*£*¢~, while
one-dimensionaWy. fit is used forB — K¢+¢~. We find 230+ 24 events foK*¢™¢~, and 166t 15
events forlK /4.

Figure 1a and 1b show the partial branching fraction8 ef K*¢/*¢~ andB — K¢*¢~. The
results are consistent with the SM theoretical predictibh [The total branching fractions are
calculated to bg19.7 711 +0.9) x 10-7 and(4.8793 +0.3) x 1077. In this calculation, the lepton
flavor ratioR () = #(B — K" u*tu=)/%(B — K*ete™) is assumed to be the values in the SM:
Rk = 1 andRg- = 0.75 (due to the photon pole). This ratio is also sensitive tpawl takes larger
value in the Higgs doublet model at large fan Our data showRg- = 0.83+ 0.17+ 0.05 and
Rk = 1.03+0.1940.06, which are consistent with the SM.

ForB — K*¢*¢~, theK* longitudinal polarization fractiof, and the forward backward asym-
metry Agg are extracted using the relatiod§ /d cosfx- = 3R co¥ 6k~ + %(1— FL)sin2 6k+ and
dr /dcos6g, = 2sin? Og + 3(1— F)(1+ co 6k-) + Arg COSBg, Whereby- is the angle between
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Figure 1. Differential branching fractions for (ak*¢*¢~ and (b)K¢+¢~. The two shaded regions are
veto windows to rejecl/((y')X events. The solid curves show the SM theoretical predistisith the
minimum and maximum allowed form factors. (c) and (d) show fihresults forF_. andAgg in K*¢*t¢~,
together with the solid (dotted) curve representing the S —C?V') prediction. (e) is théy asymmetry
for theK*¢* ¢~ (closed circles) an& /"¢~ (open circles) modes. All the plots are shown as a functiagf of

K and opposite oB in K* rest frame andg, is the angle betweefi” (¢~) and opposite oB (B_)

in the dilepton rest frame. Thg¢ dependence df_ andAgg is shown in Fig. 1c and 1d. For refer-
ence, the SM prediction and a non-SM scenario with the flighechse are plotted. The results are
consistent with the SM, although the flipp€d case looks more favored fég. Figure 1e shows
the measured isospin asymmefXy. BaBar observed large discrepancy from null asymmetry at
low o2 region [6], but our results are consistent with null asynmneét all the g2 region.

3. B—Kn'y

Better understanding of the exclusive final states in radid decays reduces the uncertainty
in the inclusive measurement Bf— Xsy andB — Xs¢/™¢~. The decayB — Kn'y is one of such
exclusive decays, but the previous measurement by BaBamn|y]gives the upper limit of & x
10° (4.2 x 107) for the charged (neutral) mode. Comparison of the bramgchiaction of B —
Kn'y andB — Kny provides additional input to the QCD calculation technigjtieat predict the
hierarchy ofB — Kn andB — Kn' [8]. The neutral mod&° — K2n'y can also be used to study
time-dependenCP asymmetry to search for NP.

The reconstruction oB™ — K*n'y andB® — K2n'y is performed vian’ — nm*m and
n’ — py, wheren is reconstructed fronyy and i - 7°. The invariant mass dfn’ system is
required to be less than8GeV/c?. The dominant background from the continuum process is
suppressed by the likelihood ratio from event shape vagabhdB flight direction. Background
from theb — ¢ process is also suppressed by vetddfyj for charged mode, an event is rejected
if the invariant mass of the kaon used in the reconstructimh any pion with charge opposite to
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the kaon satisfies.84 < Mk + < 1.89 GeV/c?. The contamination fronB — J/WK — n'yK is
negligible after rejecting events with® < My, < 3.12 GeV/c?, whereM,,, is the invariant mass
of n'y.

The signal is extracted by performing a 2-dimensional fithy and AE. Figure 2 shows
the fit result. FoB™ — K*n'y, we find 33fﬁ events with a statistical significance (including
systematic errors) of.3g. This is the first evidence of thB" — K*n’y decay. The branching
fraction is measured to b@.6+1.24+0.3) x 10°5. The signal yield foB° — K2n'y is 5.0759

—4.0!

and the branching fraction is measured to(B& 55 *52) x 1075, Since the significance is only

1.30, we set the upper limit of @ x 10~° for the neutral mode.

(@) My for KTn'y (b) AE for K*n'y (C) My for K2n'y (d) AE for K2n'y
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Figure 2: Mpe andAE distributions forB™ — K*n’y andB® — Kgn’y. Projections toMy (AE) signal
region are plotted iAE (Myc) plots. Points with error bars are the data, while the safidd are fit results.
The dotted, dot-dashed, long dashed and short dashed éipessent the continuurh,— c, signal,b — u
components, respectively.

4. Conclusion

As exclusive decay modes of the— sy andb — s¢* ¢~ processB — K*)¢* ¢~ andB — Kn'y
are studied in Belle. FdB — Kn'yy, we have found the first evidence in the charged mode. For
B — K®)¢t¢~, we have reported the updated results on the branchingdracand the forward-
backward asymmetry. So far, all the results are consistéthit ttve SM, and more luminosity is
necessary for precise test of the SM.
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