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Experimental setup: the beam lines

SPS spill length : 5.2 s Kanticounter
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Experimental setup: the detector

Magnetic Spectrometer

Muon veto sytem

Hadron calorimeter
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I Experimental setup: resolution
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I Data samples

1997 — 6//6 run (KL - KS)
1998 — ¢€'/erun (K + Kg)
_, €/erun (K + Kg)
1999 = & high intensity
2000 . Ky Only
(no spectr.) [(/5 high(intensity
- e ferun (K + Kg)
2001 = 1 high intensity
2002 — Kg high intensity

2003 — K_|_ —|— K_
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I Kg = w'yy: motivation

xPT prediction:
(Ecker, Pich, De Rafael — 1987)

9 BR(KS —> 7'('0’}/’}/)’2>0.2 — 3.8 x 1078

# dI'/dz distribution — structure of the week vertex

Experimental limit:
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» NA48 recently (1999 test run data)
BR(KS — 7-‘_0/}//}/)’2>0.2 <3.3x107 7
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I K¢~ 7'y~ backgrounds

» beam activity
# time cuts
# anti-counters

® Kg— m'nY Kg — 7%,
# kinematical cuts

® K, — nlyy

® irreducible

®» = A% - nalxY

s [, asymmetries cut

» Esitmated using neutron
‘ shower profile distribution
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I Kg = @i'vyy: preliminary result

® 31 candidates in the signal region

i * data - bkg
» backgrounds & systematics (estimated A — xPT prediction
events) U= ol . phase space
i 10} '

beam activity 744924 ===
Kg — nonY, 2.4+ 1.2 ’

K1 — 70y 3.8+ 0.0 4

acceptance +0.7 2

total 13.6 £ 2.8 B2 025 03 035 04 045 0.5 055
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Preliminary result:
BR(KS — WO”}/”}/>‘Z>O_2 = (49 + 1-68tat + O-8syst> X 10_8

Probability of background fluctuation: < 9 x 10—4
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I Kps— 7 71 e e : motivation

Matrix element of K; — n7m ete receives
contributions (Helinger, Sehgal — 1993) from:

a) 4 b) In the K;, case, interference between CP
T +
TT . . .
K violating Inner Brem. and CP conserving
L - Er T
c
By - Evi o+~ Direct Emission processes, produces an
T
© asymmetry in the distribution of ¢ between
¥ w4 T tr_and ete— decay pl 14%
— an — decay planes (~ :
K; - KL K. ’ Tt ete Yy p ( 0)
- at eJrf‘R r Inthe K case, the only contribution is IB.
c e
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I K — o a_ e e : backgrounds
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# vertex quality cut S/B =31
10
® 7we vs. m el time cut j + H
» estimated using nTnteTe™T ' T W
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® K; — wrn v+ conv. oL i
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K¢ — a1 e e : backgrounds
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I Kpg— 7 1 e e : couplings

.4 - (a)
K,—n'ne’e

®» Couplings are extracted by max likelihood
fitting of data to MC

Events / 5 MeV/c?
L]
]

40
X CL1/CL2 = +
+0.07 2 20r I
(—0.8110 15, £ 0.024st) GeV M __
~ _+_028 G""'""""""'ﬂq"""""
> = U. + 0. 25 0.3 0.35 0. 45 05 05 j
agnri O 99—0-27stat O O7syst 0.25 03 035 0.4 mmwi% (?;:\?/c%s
-. gCR — 0.19 :l: 0-04stat :l: O-O2syst ‘:‘:_Eaﬁ G (h)
E H+ K, —nnee
® I|n agreement with KTeV results - “ﬂ
o No FF
® K datais consistent with pure IB §or | i
50 H I'qk
L
' T
: 4+
G-..,.l....wm
0 0.02 0.04 Q.06 0.08 0.1

M(e'e”) (GeV/c")

x:‘ h{.if:l ‘ 4




I Kps— 7 7 e e : BR results

® K; —»nrnete
BR = (3.08 & 0.09¢a¢ &= 0.154ys¢ £ 0.1000pm) x 1077
®» Kg—rninete
BR = (4.69 + 0.30) x 10~°(adding 98 data)

#» the main systematic errors come from the model
applied (K ;) and the variation of selection cuts (both
Ky and Kg)

the results agree with Helinger and Seghal predictions I
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Kpg—a' 7 e e : results for A,

P K, satnete
after acceptance correction:

® clear signature of indirect CP-violation

® in agreement with KTev results and theoretical
predictions

P Kqontnete
A3 = (—1.1+4.1) %(adding 98 data)

» consistent with 0

» main systemantics sources as in BR
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I NA48: conclusions

» we observed for the first time the K¢ — 7'~
decay

BR(Ks — 799)|2>0.2 = (4.9 & 1.6stat & 0.85yst) X 1078

» we performed a full study of
Kp s — mrn ete” decay

Both the analysis are consistent with the
predictions of the x PT
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I NA48: present (... and near future)

#» 2002 data taking with a high intensity K5 beam
» search for Kg — neTe™ ... almost ready
» study of =¥ semileptonic decays (BR and form
factors)
#» 2003 data taking with simultaneous K+ and K~ beams
(now)

» direct CP-violation in the asymmetry of Dalitz plots
for 3 charged pions decays

» scattering length o) form K*e4 decays

» rare KT decays
‘ / 4
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