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Recently, the radiativB-decay to the strange axial-vector mesdis; K;(1270y, was observed.
This process is particularly interesting as the subsedgguiecay into its three body final state
allows us to determine the polarization of tiewhich is mostly left- (right-)handed fdB (B)

in the SM while various new physics models predict additioigght- (left-)handed components.
In order to obtain a theoretical prediction for this polatisn measurement, it is important to
understand the hadronic effects to this decay channel. \8eréivisit the strong decays of the
K1 mesons, namely the partial wave amplitudes as well as thlaitive phases, in the framework
of the 3Ry quark-pair-creation model. Then, we present our resulhersensitivity study of the
B — K1(1270y process to the photon polarization. The new method we intred in this work
improves the sensitivity by a factor two compared to theddath angular analysis.
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1. Introduction

Theb — sy process, which occurs only through a loop level diagramysoén important role
in understanding the electro-weak interaction of the Steshdlodel (SM). In the SM, the fact that
the W boson couples to left-handed quarks induce the photonipalan to be predominantly
left-handed. However, in some extensions of the SM the pho#ém acquire a significant right-
handed component from new possible Dirac structures, glby new physics effects. This can
lead to an excess of right-handed photons without contiadithe measure8r(B — Xsy). That
is why the photon polarization measurement could provideadest of new physics beyond the
SM. Although, there have been several proposals for how tasare this photon polarization, a
precise measurement has not been achieved yet. We redginethod, proposed by Gronau et
al. [1], using the exclusiv® — K,y followed by the three body decay &k. Most interestingly,
the Belle collaboration recently observed one of theseydebannelsB — K;(1270y and found
a relatively large branching rati®r(B* — K (1270y) = (4.3+0.9(staf + 0.9(syst) x 107>,
which dominates over the decayKe(1400), previously studied in [1].

2. TheB — K,y — Ky decay

Due to the angular momentum conservation and the facBiméson is a pseudo-scalar me-
son, helicity is conserved. Hence, in order to determineptiaon polarization it is sufficient to
measure the polarization of the axial-vector mekg(l™) through its three body decay inkorrrt
final state. The kinematic distribution of this three bodgalecarries the information of th€, po-
larization. Using the narrow width approximation #§4(1270), one can write the total quasi-four
body decay width ds

dr (B — Krmy) 1
dsdssdssdcosd — (s— mﬁl)2 + mﬁlrﬁl
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wheres = (py+ p2 + p3)?, sj = (pi+ p,-)2 with p;, p2 and ps to be the four-momenta of the two
pions and kaon respectively. Defining the direction in theK; rest frame as the photon direction,
6 is the angle between the normal to tketrt plane, i = (P1 x B2)/|P1 x P2/, and thez axis.
The function_# (s,s13,53) represents the decay amplitude of #ye— Kt process. Assuming
that thisK it state comes from the quasi-two body decay through a vecteomi€* andp, ¢
contains the following hadronic parameters: two coupligsk  andg, 7, and four form factors
of the Ky — K*m,Kp transitions, which we evaluate using thig) quark model. In the SM the
photon polarization parametay, defined as

_ F(E — KlRVR) — F(E — KlLW_)
YT Ir(B—Kirk) +TB—Kuy)
is equal toA;™ = —1(+1) + &(mé/mg) for B(B) respectively. Thus, any significant deviation

of the measured polarization parameter from predidgé'tﬂ will be the signature of new physics
beyond the SM.

IMore details can be found in [2].

(2.2)
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3. Determination of A, using a new method

In our work [2] we use the method, originally proposed by @awt al. [3] for thet polar-

2im[A-(_7 x_7*)]cosh
7 (rco26) The fact that
the decay width (Eq. (2.1)) depends only linearly on the midéion parametei, allows us to use

the variablew in our study. The simplification in the fit by using-distribution makes it easier to

include in the fit not only the angular dependence of the pration parameter but also the three
body Dalitz variable dependence, which improves the deitgito the polarization parameter as
also pointed out in [3].

Performing the “ideal” (i.e. detector and background affeae not taken into account) Monte
Carlo simulation, we found that the statistical errorgnin our new method can be reduced by
a factor of 2, compared to the case of the angular “up-dowgpitnasetry studied in [1]. For the
naive estimation of the annual yield of data taking at LHQW, dvents, we found the estimated
statistical erroo , to be less than 0.1.

ization measurement at LEP, and introduce a new variable,

4. Conclusions

We investigated the method of the determination of the phglarization in theb — sy
process using the decay chanBel K,y — Krrry. We propose a new variabte to determine
the polarization paramete,. It significantly simplifies the experimental analysis atidves to
improve the sensitivity of thél, measurement. Nevertheless, the estimation of the theaketi
errors requires a more detailed discussion, which are gmirtge presented in the forthcoming
publication.
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