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n=>yy

sources unertainty (%)
Luminosity 1.4
corss section 0.326
track 1.09 + 0.3
w/K-ID 0.98

lepton-ID 2.5

trigger 1.3

MC stat. 0.41

n 2.8

- N=>yy 0.5
Total 4.8%

Fit /Peking BG 66ev.

1oL RELFEXESEMHDD n-BG ZF5IKEFIZALS 1=y, 1=Kny,
KD R IEEEDHDERZE > PDGTIEA<BelleDRFTDFERZFI A

n—>nnnl

sources unertainty (%)
Luminosity 1.4
corss section 0.326
track 3.20 + 0.3
w/K-ID 0.93
lepton-1D 2.50
trigger 0.175
MC stat. 0.738
0 1.27
n — T 1.28
Total 5.51%
Fit/Peaking BG 5lev.
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e Br=(0.14+-1.51+-0.55)x10 (n—=>vy)
* Br=(1.85+-2.05+-0.52)x105 (n~>nnn?)

e Br=(0.69+-1.32) x10°
<2.9x10~ @ 95%C
<2.4x10” @ 90%C

cf. Br<1.4x10* @ 95%C

(combined)
_ (1.640)
_(1.280)

| by CLEO (PDGOS)
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Expected BG for n cand.

e Main BG events are expected to be t decays
including n in the final state and qq events.

— Recently, T=>Knv, t=2nn'nyv, t=K*ny,... are
measured with high accuracy.
e T>Knv remains by mis-ID, t=>7tn’nv remains by mis-nt°,
T>K*nv with K*=> 7KL / KL is recognized as missing.
* To evaluate them, Brs from our recent result are taken.
— Basically, by requiring for the tag side track to be
lepton, qg events are strongly rejected. And, qq

events including n are evaluated with qq enriched
data sample.

These uncertainties become main contribution of systematic uncertainties.

T=>71mv is searched with n—=>vy as well as n=>7nnn® decays.



Introduction

T—>a,V decay is strongly suppressed by
isospin symmetery. When isospin symmetry
Is not broken, its BR should be zero.
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good charged track pe > 0.06 GeV/c, —0.6235 < cos fyc < 0.8332
pe > 0.1 GeV/e, —0.8660 < cos i < —0.6235 or 0.8332 < cos Oy, < 0.9563
good gamma Iy > 0.06 GeV, —0.8660 < cos @, < 0.9563

1-1 prong and net charge = ()

tag side NIE < 1, Myag < 1.8 GeV/c?
p-1Dtap = 0.8 or e-IDya > 0.8
signal side NZ'® =2, My < 1.8 GeV/c®
E, > 0.1 GeV for n daughters
7-ID*¢ > (0.9, p-ID"E < (.9, e-ID*® < 0.9
—0.6 < cos 7% < 0.843, 0.852 < cos 6%
cos Hfi _, < 0.995

missing Pmiss > 1GeV/e¢®, —0.8660 < 08 Omiss < 0.9563

likelihood cut L > 0.6

To avoid qq, lepton and few gamma are required in tag side.
To avoid 2 photon, lepton is rejected in signal side.

To avoid K eta nu, ACC region is required in signal side.

Main BG is tt event. To reduce them, likelihood is introduced.
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C. Limit on the 7~ — %'(958)7  », branching fraction

A limit on the 7~ — %'(958)7 v, branching fraction
can be set by searching for decays of the 1'(958) to the
m g final state. This 7 decay mode proceeds through a
forbidden second-class current and 15 not expected to
produce an observable signal [18].

A fit to the p7r~ 7" mass distribution is performed with
a Gaussian function for the %'(958) and a polynomial
function for the background (see Fig. 4). The mean of
the Gaussian is fixed to the mass of the n'(958) meson.
The width of the Gaussian distribution 1s fixed to the value
obtained in a fit to a data sample containing a significant
number of 1'(958) mesons. This data sample is created by
removing all selection criteria except the loose preselection
described in Sec. IL

We observe 19 = 13 candidates which gives a 7 —
n'(958) 7 v, branching fraction of (4.1 +=2.4) x 10°°
where the error 15 statistical. To set a limit, we treat all of
the events in the #'(958) peak as signal; in particular, the
branching fraction of the allowed 7= — 7%'(958)K v_
channel is assumed to be zero. We assume that the effi-
ciency for selecting 7~ — n'(958) 7 v, events is the same
as the 7= — f(1285)7 v, selection efficiency. The sys-
tematic uncertainty is dominated by a 7% error due to the
uncertainty in the mass resolution of the %'(958). The

a4
IL

remaining systematic errors are the same as those de-
scribed in the previous section. The results[give a 90%
confidence level upper limit on the 7~ — 7'(958)7 v,
branching fraction of 7.2 x 1078,

A 90% confidence level upper limit on the branching
fraction of the 7= — %'(958) 7 »_ decay is measured to be
7.2 % 10, This is an order of magnitude lower than the
previous 90% confidence level upper limit of 7.4 > 1077
set by the CLEQO Collaboration [2]. No significant evidence
for this second-class current decay mode of the 7 18
observed.

PHYSICAL REVIEW D 77, 112002 (2008)

Br=(4.1+-2.4)x10°
Br<7.2x10° w/o systematics

4.1+2.4x1.28=7.17



