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The NA62 experiment at CERN reports new results from the study of the radiative kaon decay
K* — n%*vy (Ke3y), using a data sample recorded in 2017 and 2018. Preliminary results with
the most precise measurement of the Ke3y branching ratio, and a T-asymmetry measurement in
the Ke3y decay, are presented.
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1. Introduction

This proceedings summarizes preliminary results from the K* — 7% *vy decay analysis using

the NA62 data collected in 2017 and 2018 [1].

The K* — n%*vy decay is described in the Chiral Perturbation Theory (ChPT); calculations
of its branching ratio are in [2-5]. The ratio between K* — n%*vy (Ke3y) and K*

(K e3) branching fractions is defined as follows:

where Ej and 0{;,7 represent restrictions to the phase space in terms of the radiative photon energy
E, and the angle 6, ,, between the radiative photon and the charged lepton, due to the divergent decay
amplitude for £, — 0 and 6., — 0. The most commonly used definitions for the R; kinematic
regions in the kaon rest frame are given in Table 1, together with the corresponding recent theoretical
and experimental results. The most recent theoretical calculation [5] provides an absolute branching
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ratio only for the R, kinematic region, and corresponds to Ry = (0.56 + 0.02) - 1072,

—> eV

] | Ej \ 6, | 0% chPT | ISTRA+ | OKA \
Ri x 10> [ E, > 10 MeV fey > 10° 1.804 % 0.021 | 1.81+0.03+0.07 | 1.990 = 0.017 + 0.021
R, x 107 || E, > 30 MeV Oey > 20° 0.640 + 0.008 | 0.63 % 0.02 0.03 | 0.587 + 0.010 % 0.015
Ry x 10> [ Ey > 10 MeV | 0.6 < cosfey < 0.9 | 0.559 +0.006 | 0.47 +0.02 % 0.03 | 0.532+0.010 = 0.012

Table 1: R; definitions in terms of E, and 6. , in the kaon rest frame, and the respective expectations from
the O(p®) ChPT calculations [4] and results of the measurements performed by the ISTRA+ [6] and the OKA

[7] experiments.

Possible T-violation effects in the K* — n%*vy process can be studied using the T-odd

observable & and the corresponding asymmetry As (see Equation 2):
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where N, (N-) is the number of events with positive (negative) value of &.

Different theoretical calculations of Az (Standard Model and beyond) [3, 5, 8, 9] give values
in the range [-107%,—107°], while the current experimental sensitivity is two orders of magnitude

(@)

worse [6], and it refers only to the range R3: AéSTRA+(R3) =(1.5+2.1)- 1072,

2. The K™ — n%*vy decay at NA62

The NA62 experiment at CERN is designed to measure the K* — 7*v¥ branching ratio [10];
the beam and the detector are described in [11]. Thanks to auxiliary trigger chains [12], the NA62
physics program comprises most of the K* decay channels, including the K* — n%e*vy process,
studied as the signal in the presented analysis, and its normalization decay channel, K*

0,+

— e V.
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2.1 R; measurements

The normalized branching ratio R; is determined in the following way:

. obs _ bkg trig

_ B(Ke3vy/)) _ NKe3y-f Kedyl  Ake3 €Ke3 (3)
J = B(Ke3 - obs bkg ) A o trig ’
( ) NKe3 - NKe3 Kedy/ EKeSyf
obs bkg . .
where NK637 (Ke3) and NK637 (Ke3) T€ respectively the number of observed signal and expected
background events in the signal (normalization) selection, A3y (k¢3) is the acceptance measured
. . . trig . . . . .

with MC simulations and €Kedy (Ke3) 1S the trigger efficiency, measured with data, for the signal

(normalization) selection.

For the normalization channel, 66.4 - 10° are selected; for the signal, 129.6 - 103 events are
selected for R;, 53.6 - 10 events for R, 39.1 - 10° events for Rj.

The preliminary results of the measurements of R;, obtained with data collected by NA62 in
2017 and 2018 runs, are reported in Equation 4, while the error budget is shown in Table 2.

Ry = (1.684 + 0.005 + 0.010) - 1072,
R> = (0.599 + 0.003 + 0.005) - 1072, 4)
R3 = (0.523 +0.003 + 0.003) - 1072

Uncertainty source ‘ ORI /Ry ‘ 0Ry /R, ‘ OR3/R; ‘
Statistical 0.3% 0.5% 0.6%
Acceptances from MC 0.2% 0.4% 0.4%
Background estimation 0.1% 0.2% 0.1%
LKr response modeling 0.5% 0.6% 0.5%
Theoretical model 0.1% 0.5% 0.1%
Total systematic 0.6% 0.9% 0.6%
Total (statistical + systematic) | 0.7% 1.0% 0.8%

Table 2: Relative uncertainties of the NA62 preliminary measurements of R;.

2.2 As measurements

The T-asymmetry is measured using the K* — 7%*vy samples selected for each R;. A
raw measurement of Ag is obtained applying the formula of Equation 2 directly on the selected
data sample: A? ata Tt is then corrected by the offset introduced by the reconstruction and the

selection, that is measured with the K* — 7%*yy MC sample, comparing the generated and the
Of fset — AMCreco _ AMCgene

¢ ¢ 3

is therefore obtained as: As = A? ata _ Aé?f fset The preliminary results are reported in Table 3.

reconstructed values of the asymmetry: A . The final measurement
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‘ R, selection R, selection Rj5 selection
A?‘”“ (x10%) 0.2+0.3 0.1+04 -0.6+0.5
A?Cge"e(xloz) -0.01 £ 0.01 0.00 +0.02 -0.01 £0.02
AS’L’IC’“"(XIOZ) 0.3+£0.2 0.4+0.3 0.3+0.5
Ag (x10%) | =0.1 £0.35,0: £0.2p7¢ | =0.3 £0.4510: +0.3p7¢ | =0.9 £0.55,0s = 0.427¢

Table 3: Preliminary results of the NA62 measurements of A, for the three different kinematic regions of
the K* — n%*vy process.
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