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» The NA48 experiment

s K; —»ntnle v (Keq)
s K; — nrefuy (Ke3v)
s K; — nteTy (Ke3)

» Prospects for further semileptonic neutral Kaon decays
» Summary/Conclusions
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Muon veto sytem
Hadron calorimeter
Liquid krypton calorimeter
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» Magnetic spectrometer:
charged particles

% ~ 0.5% @ 0.009% p

# Liquid Krypton em calorimeter
photons and particle id

s TP~ 220 o 0 6 0.42%

s o(t) < 300ps for 50GeV e~

s O (T’ ) < —5,—;72}77;’\/
#» Muon System:
muon id

s o(t) ~ 350ps

s 25cm X 25cm cells




Branching ratio and Form Factors of K; — n*n%eT,

# good testground for ChPT predictions for long distance meson
Interactions

# form factor measurement allows to deduce parameters of ChPT
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# Previous measurement:
s E731 (Fermilab) : 729 events

» Used data sample (run in 2001):
s protons with Ey .., = 400GeV/c? on beryllium target
s 2 different triggers: special K.4 and minimum bias trigger

(downscaled by a factor of 50 and 30 respectively)

» Total number of selected K., events (NA48)
= 5464 with 62 estimated background events

» Branching ratio

= BR(Keq) = (5.21 £ 0.075at £ 0.09ys) x 1072

(normalized to the branching fraction of the reference channel BR(K r3) = (12.58 +0.19)% )

= systematic uncertainty is dominated by the error of BR(K 3) (= 0.08 - 107?)
o emileptonic Decays of Neutral Kaons atNA4S — il
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Fit of the form factors in terms of Cabibbo-Maksymowicz variables:
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Form Factor measurement:

» Hadronic part of the matrix element (V — A structure )
can be parametrized by the form factors
s [o[pAg (vector part)
s h (axial part)

Result of simultaneous fit (C-M variables)

» fo=0.052 4 0.006stat £ 0.0025yst
s f,=—0.051+0.011a¢ £ 0.005y
» A, =0.087 & 0.019tat & 0.0065yst

® h=—0.324 0.125tat & 0.07yst
Determination of ChPT parameter Ls (using the BR):

= L3 =(—-4.1£0.2) x 1073
L semieptonicDemays of e Kaons A T




Relative Branching Ratio of K; — nteTuvy /K — neTv

» Most precise measurement so far by KTeV
s Bre®(Kp — rtefuy /KL — nteTr) = 0.908 4 0.0081 9015 %
s In disagreement with theoretical predictions:
Briheo(K; — nreTuy /K — nteTrv) = (0.95 — 0.99)%

» New NA48 measurement on 1999 data
(special 2 days run, minimum bias trigger)

» analysis highly dependent on model for radiative corrections
s MC simulation uses the PHOTOS package
= not very good agreement with data!
< Wweight 67 to fit the data (Model independent analysis)
= MC and data show very good agreement for all variables!
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Data distribution and linearly fitted ratio Data/MC
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Result based on 9572 K3, and 2722118 K3 reconstructed events:

» Bri®, (KL — nteTuy/Kp — mreTr) = 0.960 £ 0.0770912%

NA48
NA48 (PHOTOS MCQC)
B No systematic error
NA4S8 (FFS M C
E— Nno syst(ematic er)r or
NAA48
- (M1l MC)
—— KTEV
- NAI3L
i FFFS
o Donseal
0.875 0.9 0.925 0.95 0.975 1 1.025 1.05 1.075
BR(K gz, . 20° 30 MeV)/BR(K oo




Measurement of Form Factors in K; — n¥eTv
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Sample from 1999 of 5.6 - 10° fully reconstructed K3 events
Measurement of the Dalitz plot density admitting all possible
Lorentz-covariant couplings: measure form factors for

s vector interaction (f1(¢?) = £+ (0)(1 4+ Xy q¢?/m2))

s Sscalar interaction (fg )

s tensor interaction (fr )
Theory prediction Ay = 0.028

Akimenko et al. (1991), Steiner et al.(1971) reported
evidence for nonzero scalar and tensor form factors for K1,

recent measurements of charged and neutral kaon decays show no
deviation from vector type interaction




# Main backgrounds from K;, — n*uFv and K; — ntn—n°
s suppress K3, by cuton P}* < —0.004 (GeV/c)?

P/Q_(m%{—mi_—mi0)2—4(mi_)mi0+m%pi
0o — 2 2

= remaining with 20 background events from this source

s suppress K3 by muon veto signal and E/p cut
= remaining with 400 + 100 background events from this source
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data/MC [f+/f,.(0)]|
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Results 3 form factor fit: Result pure vector interaction:

» )\ =0.0284+0.0007gtat £0.00135yst ® Ay = 0.0288 £0.0005444¢ £ 0.0011,

fs _ +0.007
o 0.015 + 0.01244
| 7+(0) = —0-010 yot current PDG Limits:
s | fffo) | = 0.0570703 & 0.03¢yst ® f./f+ <0.04 (CL 68%)

- NOo evidence for scalar or tensor couplings! ® fi/f+ <0.23(CL 68%)
e emileplonic Decays of Neutal Kaons at NA4S ~ ST




» Measurement of Form Factors in K; — 7 pFv

. Sample from 1999 of 2.3 - 10° fully reconstructed K3
events

s Measurement of the Dalitz plot density (analog to K.3)

» Measurement of the BR(K; — nteTv)

» Sample from dedicated minimum bias run (2 days)
with 6.7 - 10° reconstructed K3 events

» Determination of Vg

s Error is expected to be of the order of 1%
(limited by theoretical uncertainty)

= Results will be published soon..




Measured form factors and branching ratios
for semileptonic neutral Kaon decays:

® BR(Keq) = (5.21 £ 0.07gtat £ 0.095yst) X 107°
s fo=0.052 =% 0.006a £ 0.002ys

— —0.051 £ 0.0114a; £ 0.0054y;

s Ay = 0.087 £ 0.019qas & 0.006y

s h=—0.32 4012 & 0.075ys

P
)‘9
® BriY% (K — nteTuy/Kp — nreTr) = (0.960 + 0.0710515)%

» )\ (Ke3) =0.0288 £ 0.0005¢¢at £ 0.001 1yt
= No hint of scalar or tensor couplings

Expect from 2003/2004 data (NA48/2)
new exciting results for semileptonic charged Kaon decays!
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