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Abstract

The study of K|, — ntnr~ete™ decay mode in the NA48 experiment is pre-
sented. Using a fraction of the data collected during 1998, a preliminary measure-
ment of the branching ratio based on 240 & 16 events gives (3.13 +0.23) x 1077.
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The decay K, — n*m~ete™ is dominated by the virtual process K, — nfn=y* —
ntr-ete”. Experimental studies of K;, — w7~y have revealed the existence of two
components in the decay rate [1] : a bremsstrahlung contribution associated with the
CP-violating decay K, — w7~ and a direct emission term which is CP conserving. The
interference of these two terms produces a CP-violating circular polarization of the photon
in K, —» atn™y. For K, — n*n~ete™ decays, it leads to a CP-violating asymmetry in
the angular distribution of the ete™ plane with respect to the 7+7~ plane [2]. Theoretical
expectations are in good agreement with recent measurements: Fermilab KTEV (E799-
I1) experiment has determined the branching ratio to be [3.32 & 0.14(stat) & 0.28(sys)] x
1077 and has measured an asymmetry of [14.6 + 2.3(stat) + 1.1(sys)]% (see [3] and the
presentation of B. Cox in this Workshop).

Preliminary results from the study of the Ki, — n#t7 e*te™ mode in the NA48 ex-
periment are reported here. The description of the apparatus is presented in a different
contribution to this Workshop (see “NA48: direct CP violation in K° decays”).

In 1998, a specific algorithm was implemented in the Level 2 charged trigger (L2C) to
select events consistent with four charged particles, concurrently to the Re(¢’/¢) charged
trigger. The L2C performs a fast tracking of charged particles in the spectrometer. The
4-track trigger requires at least 2 compatible 2-track vertices within £3 m and at least
3 space-points in the most downstream chamber. The trigger inefficiency due to the
algorithm itself is around 15%. In addition, about 20% of good 4-track events are lost
because the processing time in the L2C exceeds the maximum latency allocated to the
trigger.

Before being written to tape, data are reconstructed using on-line calibration of the
detector. About 2/3 of the sample collected during the 1998 NA48 data taking period
are used in this analysis. K, — 7tn~eTe™ events selection requires four reconstructed
tracks in the spectrometer, pointing well inside the acceptance of the e.m. calorimeter for
particle identification. Two opposite charged tracks must be compatible with electrons
while the two others have to be of opposite charge and consistent with pions. The 4-track
vertex must be found inside the first 90 m of the decay region. Finally, to help removing
events with missing particles, the transverse momentum of the reconstucted event has to
to be smaller than 0.01 GeV/c.

K; — wtny decays where the v was converted in the end of decay volume kevlar
window, satisfy all the above requirements as well. To remove these background events,
the invariant mass of the ete™ pair is required to be larger than 2.5 MeV if the ete”
pair vertex is located beyond the evacuated decay volume. Ky — atn~7%p (where 7°p
indicates the Dalitz decay m°p — e*e™) can be misidentified if the photon is not detected.
They are eliminated using the P2, variable. P2, characterize the longitudinal momentum
of the 7% in the frame where the kaon momentum is orthogonal to the momentum of the
(M2 M2 -M2,, ) _AMZ M2 - —AML P2 ()

4(P% (rtr )+ Mo )
My and M,o are the Ki and the 7° masses, M, +,- is the invariant mass of the n#*n~
system and P, (7 %7 ~) is the transverse momentum of the 7¥7~ with respect to the kaon

where

7t pair. It is defined as : P2, =
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Figure 1: Invariant mass for K — 77 ete™ candidates

line of flight. Requiring P%; to be smaller than —0.01 (GeV/ ¢)? reduces substantially the
K. — wtn~7° background at the cost of about 11% loss of the signal. Two accidental
K decays close in time and space can in principle imitate a K, — 7nF7n~e*e™ decay. In
most of the cases, the invariant mass of the (7*7 ete™) system is larger than the kaon
mass and such events contribute very little to the signal region. After all cuts, 455 events
remain in a signal region of £8 MeV around the kaon mass (Fig 1).

Using about 60% of the sample presented above, a preliminary estimate of the branch-
ing ratio of K;, — 7*n~e*e™ decay is obtained using K;, — n¥t#~n"p events as the nor-
malization mode. Since both decay channels have very similar topology and are selected
through the same trigger, reconstruction and trigger inefficiencies tend to cancel in the
branching ratio measurement. The K;, — n+n~n%p decays are fully reconstructed requir-
ing an isolated cluster in the liquid krypton calorimeter. The acceptance for both modes
are computed using a detailed Monte-Carlo simulation. For the Ki, — nt7r7eTe™ decay,
the matrix elements described in [2] are used. Based on 240416 good events, with a signal
to background ratio of about 6, the branching ratio is measured to be : (3.13+0.23) x 107
where the error quoted is purely statistical.

The analysis of the full 1998 sample is in progress. About 500 events are expected in
total. The systematic errors are being evaluated in detail and the asymmetry of the angle
between the ete™ and 777~ planes studied. The data taking will continue in future runs
to improve the statistical accuracy.



