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Introduction

* The value of BR( @ — n'y) can clarify the n
structure;

*R=BR(@p - n'y)/ BR(® — ny)is related to the
value of the n - n' mixing angle;

Kloe 2000 data: subsample [ L dt = 16.6 pb!




Then - n mixing angle

* The value of the mixing angle has been a puzzle for
many years: both in theoretical predictions and in
phenomenological analyses it varies as much as

-23° = -10°

* Recent results in the framework of XPT + 1/N . suggest

two mixing angles in the octect-singlet basis (H. Leutwyler,
Nucl. Phys. Proc. Suppl. 64, 223 (98) )
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Both decays generate 3 y from the IP (Ot - I/c0< 50, )

We use these channels as a check of the
radiative decay analysis consistency

Common strategy ‘

* Kin. fit with global energy momentum conservation

* Photon assignment: minimization of X2@y) X2(my)



Signal selection

yyinvariant
mass distribution

1 1 1
300 A L]

yy invariant mass (MeV)

cos@,, and AE  define
the two signal bands
vs QED background




yyinvariant mass
distribution after
background subtraction
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yyinvariant mass (bckg. subtracted) (MeV) Kloe internal note 217

* * Kloe internal note 234

r@—ny—-vyy KLOE 1999 (2.4 pbY)  (3.92 + 0.05 + 0.13)
M- TeY =YYy ~ X KLOE 2000 " (16.6 pb?) (3.75 = 0.02 + 0.09)
KLOE**:  BR(Q— T0y) = (1.377 + 0.007+ 0.05) » 103

PDG'O0 :  BR(p— TOY) = (1.26 + 0.10)  10-3




Q>N y=>Iwirn Yy T yyy

Main background:

@ — Ks K
@ — 1T

(electromagnetic cluster
splitting-accidentals )

ep-ony—~mwi y=>T0IC YYyY

(good control sample)




Q>N y=>Iwirn Yy T yyy

o 3 yfrom the IP (Ot - I/cO< 5+0,)

* 1 charged vertex in cylindrical region around IP
(p<4cm; 0z 8cm)

* En T E~ < 430 MeV
foro—n'y =

e E, t E - <550 MeV
for o @ ny
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Kinematic fit with

Rad.

global energy momentum \
conservation;

FaJa

Ys energy spectrum @ = n vy (MeV)
[ beia =8

P (x°) > 1 % cut is applied
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Ys energy spectrum @ = n'y (MeV)
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Cluster energy
spectra for the
decays:

e—nyando—n'y

00 150 200 Z50 00 30 400 450 500
El vs E2 (after kin. fit) (MeV)
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MeV

Using the two most
energetic y, we can
distinguish the decays:

nyandny

~

All kinematical quantities relevant
for selection can be checked with the

@— n y sample to find discrepancies
with Monte Carlo.

All variables are in good agreement
with Monte Carlo.
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Monte Carlo-Data
comparison
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kinematic fit with no
mass constraint
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r] invariant mass
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The background has been
evaluated by the data
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R =BR(p = N’

y) /BR(@ = n y)

R=(Ny & /N€

n1)°Rer= (5.3 £ 0.5(54ap) = 0.35y5))*107°

BR ()10

ST . 1]

[y

BR((p = I'| V) (6 8+0. 6 (stat) = * 0. 5(sys))'10

Using PDG’'O0 for BR(@ — n vy):

(hep-ex 0107022 Kloe collaboration)




Then - n mixing angle

Using two different approaches (Bramon et al. Eur. Phys. J.
C7 (99), Phys. Lett. B503(01) and P. Ball, J.M. Frere and M. Tytgat
Phys. Lett. B365(1996) -Feldmann Int. J. Mod. Phys. A15 (00)) ,

we extract the mixing angle

(hep-ex 0107022 Kloe collaboration)

Bramon's approach

In Feldmann’s approach two mixing
angles in the octect-singlet basis
;= -20.5" 0,= -8.5°
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No way to distinguish the two channels

Main background is produced by decay

— K< K, (electromagnetic cluster splitting-accidentals)
S ™™




=Ny w7y

o 7 yfrom the IP (Ot - I/cO< 5+a,)

» 1 charged vertex in cylindrical region around IP
(p<4cm; 0z 8cm)

: En+ + En_
« Ktag veto “

: before Ktag

SN

- = B - T Mev
En++En_

— l after Ktag
2 — - MeV

=— — -— ——] ==

* cut on cos@,.. and
En+ + En‘

Y S I I




Ny = 150 % 12,0

events after background subtraction
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There are no events with the same topology,

I.e. no control sample for systematic check

However this is a different approach

to measure BR(@ — n" vy),

to be compared with the one
obtained using 1t 1T 3y final

state.

The results are consistent In
one o.
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Conclusions

Kloe 2000 data: subsample [ L dt = 16.6 pb!

 PDG'00: BR(® - 1Y) = (1.26 + 0.10) * 10-3
KLOE: BR(@ — 1Y) = (1.377 + 0.007+ 0.05) « 10-3

(using 3 y final state; Kloe memo 234-2000)




Conclusions

®=nYy
« PDG'00: BR(® = n'Y) =(6.7 © 32 )105
KLOE: BR(® — N'Y) = (6.8 £ 0.6 * 0.5,5)°10-5

(using T¢* TC 3 y final state; hep-ex 0107022
Kloe collaboration )

* KLOE: mixing angle best evaluation




Conclusions

®—ny

*The n' Kloe result rules out models with large
gluonium content in n’

Two mixing angles first evaluation




