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i Kt -> mte*ey !\F%
O
Never observed before. Ndive estimation |g"f B
of the BR: S 80 =
= L = —>n;e:e'
BR(mte*ey) = BR(mtyy) - 200 ~ 1.6-10-8 g% } ey
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Event sample (full statistics): 20[ 4
. B +
> 120 candidate events 3 L
> 7.3 + 1.7 background (mainly K* -> wn0y) Invariant we'e} mass [GoVi]
N 20 o Data
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Shape analysis [using ChPT O(p*) model, |% . éﬁiﬂznglfe-
F.Gabbiani, PRD59 (1999) 094022]: S g mKonR,
£ 10 a H+ +
£= 050 0.4 b T
[x2/ndf = 8.1/ 17 Prob 96.4%] +
0
Mode|-Independen1' BR (meey > 260 MeV/ CZ): o 0llznsvariant e'%*:: mass [Gg.\:lglizj

BR(K* -> nte*ey) = (1.27 + 0.14,, + 0.05, ,)-10-8
_
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w Motivation and Theory N\

Kt > qmty* -> wtl*l: suppressed FCNC process proceeding through
one-photon exchange. Weak interactions at low energy, ChPT tests

= (Mee / my)?
dI'/dz ~ P(Z)lW(Z)lZ ;(z)Tphasn;Kspace factor

Form Factors:
1) Polynomial: W(z)=6r-m2-fo-(1+3-2)
2) ChPT O(pé): W(z) = Ge-m2-(a, + b, -z) + W™(z) bAmbrosio et al. JHEP 8 (1998) 4
3) Dubna ChPT: W(z) = W(M,, M, z) Dubnickova et al. hep-ph/0611175

(fo, 8) or (a,, b.) or (M, M) fully determine a Model-Dependent BR

Goals:
> Model-Independent BR(z > 0.08) in visible kinematic range

> Parameters of models and BRs in the full kinematic range
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u_,  Selection and Background |-

Event sample (full statistics):
> 7146 candidate events

> 0.6% background/signal (K:->mtn®y, Kt->nOyetv + particle mis-ID, subtracted
with LFV same-sign candidates)

z distribution is sensitive to the Form Factors and contains all the
dynamical information
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i<10-2§4 d=2.42 +0.15

Dubna ChPT (3): %*/ndf=33.4/19 fO 529 +0.

50; (1)5 T R— ............ ............. .............. ............ p(6, fo) - "0963
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a, = -0.576 +0.012

b, = -0.830 +0.053
o(a,, b,) = -0.913
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" The imodels can not be

M, = (0.951 +0.028) [GeV]

M, = (0.705 £ 0.010) [GeV]
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 p(Ma: Mp) = 0.998

10 —d isﬁnguishedwi'rhthe ................

_available data set

z

Model-Independent BR,(z > 0.08) computed by integrating dI'/dz
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w_ Results (II)

BRy107= 2.26 + 0.03,,+ 0.03,,+ 0.06,,= 2.263+0.08

5= 235% 015,,: 009, = 235+018
fo= 0532 + 0.012,, + 0.008, + 0.007,,, = 0.532 + 0.016

BR,107= 3.02+ 0.04,,: 0.04,,+ 0.08,,= 3.02:0.10
a,=-0579 £ 0012, + 0.008, , + 0.007,,, = -0.579 + 0.016
b,=-0.798 + 0.053,,, + 0.037,, + 0.017,,, = -0.798 + 0.067

BR,107= 3.11: 0.04,,: 0.04,,+ 0.08,,= 3.113:0.10

M,= 0.965 + 0.028,,, + 0.018,,, + 0.002,,, = 0.965 + 0.033 [GeV/c]
M,= 0711 0010, + 0.007,,, + 0.002,,, = 0711 + 0.013 [GeV/c]
BR;107= 3.15: 0.04,,: 0.04,,+ 0.08,,= 3.15:0.10

Including uncertainty due to the model dependence (full z range):
BR(K: -> mte*e-) = (3.08 + 0.04,,, + 0.04,, + 0.08,,, + 0.07,,4,) 107 |

CPV parameter (first measurement):
A(K:..) = (BR*-BR) / (BR*+BR) = (-2.1 + 1.5, . + 0.3_,.,)%
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w_ Results (III)

¥2 I ndf 1.835/3 2 I ndf
3.6 3.5
S | po 2.985 + 0.08676 F po 2.193 + 0.1277
¥ 3.4 “© al
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2 Measurements 0, G ot
Measurement BR-107 Measurement d
Bloch et al., PL 56 (1975) B201 2.70 + 0.50 Alliegro et al., PRL 68 (1992) 278 1.31+0.48
Alliegro et al., PRL 68 (1992) 278 2.75+0.26 Appel et al. [EB65], PRL 83 (1999) 4482 | 2.14 + 0.20
Appel et al. [E865], PRL 83 (1999) 4482 | 2.94 + 0.15 Ma et al. [E865], PRL 84 (2000) 2580 2.45+1.30 ) o
NA48/2 preliminary 3.08 +0.12 NA48/2 preliminary 2.35+£0.18
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u_ Summary

> iw Scattering lengths from K -> wrwetv
> Improved measurements of Form Factors
> A larger sample coming soon

> Precise study of the K* -> n*yy decay (BR ~ 107°)
> Clear evidence for 2x cusp, first possibility for shape study
> Measured BR in agreement with ChPT
> Shape analysis and a larger sample coming soon

> First observation of the K* -> n*e*ey decay (BR ~ 1078)
> An independent evidence for 2z cusp
> Measurement of shape and the BR finalized

> Precise study of the K* -> n*e*e” decay (BR ~ 1077)
> Sample & precision comparable to world's best ones
> BR and Form Factors in agreement with ChPT and other measurements
> First limit on the CP violating asymmetry obtained
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