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We report results of radiative and electroweak pen@udecays based on a data sample containing
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quark. In addition, th&® — pKrrydecay has been searched.
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1. Introduction

In the standard model (SM), flavor-changing neutral current su¢h-assy andb — sf+¢~
decays are forbidden at the tree level and allowed at higher order via the electroweak penguin or
W*W~ box diagrams. Non-SM particles may contribute to the loop and change their decay rate
and angular distributions. Therefore, the+ sy andb — s¢*/~ decays are good probes to search
for new physics. Here, we report first measurement of the lepton forward-backward asymmetry
in theB — Xs¢T¢~ decays and the result of search BY— pﬂrydecays. Both result is based
on a data sample containing 722.0° B§pairs recorded by the Belle detector at the KEKR:~
collider.

2. Lepton forward-backward asymmetry in inclusive B — Xg¢™ ¢~

Inclusive measurements bf— sy andb — s¢*¢~ are preferable to exclusive measurements
because of lower theoretical uncertainties, although they are experimentally more challenging. The
branching fraction of inclusivB — Xsy andB — Xs¢™ ¢~ has been measured by Be[g[}], BABAR
[B @], and CLEO [H. All of them are consistent with the theoretical SM predicti@h[{]. The
lepton forward-backward asymmeteyfg in theB — Xs¢™ ¢~ decays defined as

F(b—stt¢;cosf >0)—T(b— stti{;cosh < 0)

g =
B I(b— stt¢—;cos6 > 0)+T (b— si+¢—;cosB < 0)’

is considered to have different and better sensitivity to physics beyond the SM than the branching
fraction ). Here, 8 is the angle between the (¢~) and theB meson three-momenta in tid&/~
center-of-mass (c.m.) frame B? or B~ (B® or B*) decays.

TheB — Xs¢™¢~ decays are reconstructed from dilepton @ai¢~ (e"e~ or u*u~) and one
of ten reconstructed hadronic statesr, K- ", K- n°, K¢, K- r®, K-mf i, K3 P,
K=mt -, K-t i, andK 2 1t 1. To examine the dilepton mass squagédiependence
of «g, we divide the data into 4 bins of measurgd [0.2, 4.3], [4.3, 7.3(8.1)], [10.5(10.2),
11.8(12.5)], [14.3, 25.0] GEA/c* for the electron (muon) channel, where the gap regions corre-
spond to the veto regions for charmonium background events. In order to extigan extended
unbinned maximum likelihood fit is performed for eaghbin simultaneously fitting the fouvlye
distributions: events with cds> 0 for electron/muon channel and event with 8os O for elec-
tron/muon channel. The likelihood function consists of four components: signal, self cross-feed,
peaking background, and combinatorial background, where we consider three peaking background
sources: charmonium background frd&n— J/@(y(2S))Xs decays withd/@ (@ (2S)) — ¢,
B — D™nm (n > 0) decays with misidentification of two charged pions as two leptons, and
B — J/yY(yY(2S))Xs decays with swapped misidentification of a lepton and a pion. Fijat®ws
the My, distributions forB — Xse"e~ andB — Xsu™u~ candidates with positive and negative
cosf. The total signal yields foB — Xse"e™ andB — Xsutu~ are measured to be 13948
18.6(stat) and 160.& 20.0(stat), respectively. FiguBshows theatg distribution as a function
of ¢°. In the highg? bins, the results are consistent with the SM prediction. In the bins above the
J/y veto region,o«g < 0 is excluded at the 2cBlevel, whereo is the standard deviation. In the
lowestqg? bin (¢ < 4.3 Ge\/c?), the result is within 1.8 of the SM expectation.
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Figure 1: My, distributions for (a)B — Xse"e™~ candidates with ca® > 0, (b)B — Xsete™~ candidates with

cosf < 0, (c) B — Xsu™u~ candidates with co® > 0, and (d)B — Xsu ™~ candidates with ca8 < 0.

The thicker dashed curve (red) shows the sum of the signal and the self cross-feed components. The thinner
dashed curve (green) shows the combinatorial background component. The filled histogram (gray) shows
the peaking background component. The sums of all components are shown by the solid curve (blue).

3. Search forB® — pATTy

In the Monte Carlo (MC) simulation of the— Xg fragmentation/hadronization process by
JETSET M), the Xs with a A in the final state contribute only at 1% level. This is consistent with
the known baryoni® decay rateZ(B* — pAy) = (2.45'34440.22) x 10°® [IT. There is an
intriguing feature of this three-body decay that the mass optheystem is peaked near threshold.
A similar feature is also seen in many other baryddidecay processes and quite likely offers the
explanation to the observed hierarchy, e&(B+ — pArrt ) > 2(B° — pAmr) > B(Bt — pA)
andB(B° — pA; Tt 1T ) > B(BT — pAg rT) > B(B° — pAg [l

The signal yield of theB® — pKTy mode is extracted from a two-dimensional extended
unbinned maximum likelihood fit. The fit result is shown in BigThe fitted signal yield is $* 1>
with a statistical significance of 0.9. The statistical significance is defingd-a&n(Lo/Lmax),
wherelLy andLnax are the likelihood values obtained by the fit with and without the signal yield

fixed to zero, respectively. The branching fracti@his calculated using the following formula:

Nsig
E- NB§

B = , (3.1)
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Figure 2: <% for eachg? bin. The curve (black) and horizontal dashed line (red) represent the SM
prediction while filled circles show the fit results. THeéy and ¢(2S) veto regions are shown as blue
hatched regions. For the electron channel, red shaded regions are added to the veto regions due to the large
bremsstrahlung effect.

whereNsig, Ngg, ande are the fitted signal yield, the number BB pairs, and the reconstruction
efficiency of signal, respectively. The reconstruction efficiency for the signal is estimated to be
5.27% from the MC samples and control data sample. Since the observed yibelﬂ‘-olp/Trry

is not significant enough, we evaluate the 90% confidence level Bayesian uppe&imitto be

6.5x 107, We conclude that the decay under study does not follow the expected hierarchy, namely
B(B° — pATTy) > B(BT — pAY).

4. Summary

We present new results on radiative and electroweak pergjdecays obtained from a data
sample containing 772 10° BETpairs recorded by the Belle detector at the KEKB:~ collider.
The lepton forward-backward asymmetegg for the electroweak penguin proceBs— Xs¢™ ¢~
has been measured for the first time. Bér> 10.2 Ge\P/c*, w%g < 0 is excluded at the.30
level. Forg? < 4.3 Ge\?/c?, the result is within 1.8 of the SM expectation. The results can be
used to constrain extensions of the SM. Ble— pKrydecay has been searched and set the 90%
confidence level Bayesian upper limi#(; ) to be 65 x 10~’. We conclude that the decay under
study does not follow the expected hierarchy, nansg(® — pArTy) > B(BT — pAy).

References

[1] A.Limosaniet al.(Belle Collaboration), Phys. Rev. Left03 241801 (2009).
[2] M. lwasakiet al. (Belle Collaboration), Phys. Rela72, 092005 (2005).
[3] J.P. Lee=tal, (BABAR Collaboration), Phys. Reld86, 11208 (2012).



Radiative and Electroweak Penguin B decays at Belle Yutaro Sato

T r
——
—_—

20
o )
0'11.1.4/\«"1/11\ 0 b L e
04 02 0 02 524 526  5.28
AE (GeV) M, (GeV/c?)

Figure 3: Mpc andAE distribution. The solid (red) curve shows the signal component. The dashed (green)
curve shows the self-cross feed component. The (blue) curve shows the continuum background component.
The dashed (magenta and cyan) lines sBow pAy and pA® background events. The solid (black) line
shows the sum of all components.
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