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v K -»7l"l- and CKM matrix

v’ First observation of: K .—»n'¢*e” and K -t
v BR and decay asymmetry Z'— Ay

v" Preliminary information on Z° beta decay
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The NA48/1 K beam line
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The NA48/1 detector
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NA48 data taking periods

@ 1997 :¢€’/erun ~
¢ 1998 :¢g’/erun
° 1999 :¢&’/erun+ 2 days of K > NA48

¢ 2000 : K, only + K high intensityw=—==> o

@ 2001 :¢&’/erun+few daysof K wpectrometer
0 2002 : K High intensity + Na4s8/1
o 2003 : K* High intensity )
o 2004 : K* High intensity

- NA48/2
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Interest of K; »n'l'l

Unitarity triangle
N can be measured using : (pm)
O+ -
p can be measured using :

K™ > 721"

(0,0) (1.0)
d

(1.4,0)

A Direct CP violating component 1s sensitive to Im(A,):
W 2V LT & d

& v

Im(4,) = nA’ 2
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Interest of K- n’e*e

BR(K, —» z’e'e")=5.2-10"a; <

Indirect CP violating contribution:
BR(K; »nl%*e’)p= BR(Ks—>n’"e)/330
Direct CP violating component

Interference sensitive to Im(ht)zlm(thVtS*)

v' Measuring a, from BR(K) you can estimate the BR(K, )
v' The value of the BR(K; ) can give constraints on Im(A,)

% 8, 18 one of the 2 form factors i)
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K(—n’e*e: a blind analysis

v’ Signal region |M_,...-M_(|<2.561.0 * My ee-My|<2.50

mt0rec

v' Control region [M_, ..-M <66y v ¥ [My ee-M|<60 ¢

nt0rec

v" Large number of possible background were studied:
- Single Kaon or Hyperon decay
- Fragment of 2 decay coinciding in time

v" Cuts fixed using MC and data after blinding signal and control
region

v" Control region unmasked to check MC background estimate

v’ Signal region unmasked to discover signal events
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No. Events

K —n’e*e” physical background
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Rejected background
- Main BG: K{—»n’n’,

- Cut on M_>165 MeV applied

- B9 A(pr)nd

- Cut on momentum asymmetry

Residual background (MC)

m eelGeV

BG source | # ev. sig region
K, —»eteyy 0.08" 0
Accidental 0.07% %"
Total 0.15010

M. Raggi NA48 Collaboration




BR(K —me*e)

ot 0 events found in control region
0.6 - - . - || 7 events found in signal region

0.49 —

i _o.1|34| ' IEI.1|36 1
0.55

Probability BG only ~10-1°

0.5 - ) l

> 0.65

m, /Ge

0.45 |

_ _ FIRST OBSERVATION OF
0.4 - K(—n'e*e- with m_ >165 MeV

_I L 0at+a- +1.5 . -9

035 “5170.11 012 0.13 0.14 0.15 0.16 0.17 BR(Kg—neTe )mee>165:(3'8‘1'2 iO.Z) 10

m,_ /GeV Using MonteCarlo
a with unit form factors

BR(K; — 7'e"e”) = (5.8735(stat.) £ 0.3y +0.8404,) - 107

M. Raggi NA48 Collaboration



Events

K —=n’u*p- physical background

Hyperons background:
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BR(Ks—zn"pp)

e 0 events found in control region
'l,"f. . 6 events found in signal region
F A
> & FIRST OBSERVATION OF
d ) Ks-mlptp
col o b by |

C ! IR T R R
044 046 048 0.5 052 054

mum(GeV)

BR(Ks > 7" u"117) = (2.975(stat.) £ 0.2, ) - 107
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a, and K, estimates

v" a_ can be extracted using both decays:

0.07
0.05

BR(K, - z'e*e")=5.2-10"a; =1a \_1 06+02
BR(K, > 7°u 1" )=12-10"a;

v’ The results are compatible taklng into account
experimental errors

v" Using |a | and current value of Im(A.)
BR(KL — 7Z-Oe+e_)CPV o (17|ND T 9|NT + 5DIR) ) 10_12
BR(K, — o Derv =Omp £3m "'lDlR)'IO_12 i)
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== Ay decay asymmetry

v' Decay asymmetry in weak radiative hyperons decay was predicted
to be small.

v" Discovery of large decay asymmetry o, in weak radiative Xt —py
v New SU(3) breaking models were developed:
— Pole models based on yPT approach:
»o < 0 all weak radiative hyperons decays
— VMD & quark model:
>0, > 0 only for Z'— Ay

v A measurements of o in Z°— Ay can distinguish between different
models
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o(E’-> Ay) measurements
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First observation of a negative
decay asymmetry for Z° decay
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BR(Z'-Ay)

%00* H =0 S Ay 2 days of 1999 data
E s ! er Signal: 730 events
,% 60:—+ } Background: 58.2 + 7.8 events
S 0 — l 4 l
- + 'I' sideband

20 L + + + region

= .++.++..+++*+.*T” L e

1.29 1.3 1.31 1.32 1.33 1.34

: . 2
invariant A y mass [GeV/c]

BR(Z® = Ay) = (1.16+0.05, +0.06,,)-107

stat

Systematic error dominated by asymmetry measurements

Almost a factor 100 more statistic 1s expected 1n 2002 data
Analysis 1s in progress ...
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Signal region ‘M - M PDG‘ <10MeV
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Conclusions

v' 2 new rare K decays observed:

» K—mle'e”  BR(K, - 7'e'e ) =(5.82%(stat) 0.3, +0.8,,,.,) 10"

Sys theory

= Kg =m0 1 BR(Kg —» 7°u* 1) = (2.975(stat.) £0.2,,,) - 10
v’ The form factor aq has been extracted and an estimate of
K, BR was given

v The =%-Ay decay asymmetry and BR have been
measured on 1999 data.

v World largest sample of = beta decay has been
collected and BR ratio measurements will come soon
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