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pr—— The neutral kaon system

65 Strangeness eigenstates:
K°%sd) (S =+1)
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w CP eigenstates:
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e Mass and Lifetime eigenstates:
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|CP Violation in the neutral kaons I

= = Indirect CP violation via K”/K" mixing
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Predictions and measurements on Re(:' /¢

ww  Standard Model Predictions:
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s | atest published measurements:

(7T4+£59)x 1074 E731
(23.0 + 6.5) x 10~* NA31
(Ex,n 4, 1) x 1074 KTeV
(18.5 + 7.3) x 10~* NA48
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NA48 experimental strategy

1 Measure the Double Ratio K :
— A(Ky—sntr—
M- = Tk e +e
A(Ky, —nn" /
R e -2

Moo =
1 Il{il* xw {
/ s . (N —amwVy") . g
Re(¢'/e) =~ g e o 6(1 R)
*l]\;p;
@ Collect > 10" Ky, — n"#" (rarest mode)

&  Minimal corrections > 4 modes measured
-~ concurrently
> minimise effect of accidental activity and
inefficiencies
~ in the same fiducial volume
> minimise acceptance corrections
-~ with an apparatus based on
* magnetic spectrometer (77 mode)
* liquid Krypton homogeneous calorimeter

(77" mode)
» good resolutions - small background
levels
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Ks tagging station
( ~3. 10 'protons per spill)
~ 120 m

Simultaneous K. and Ik; beams

Decay Region
T&qﬂ.g
~ 120 m

-

=

& Kg are distinguished from K

-

by measuring the T.O.F. between the

protons in the tagger and the kaon decay products in the detector
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_ NAA48 detector —

010

- i OOETS =
T,
L Seciromagnsise calorumetas

s guasi-hemogenecus detector
based on 9 m” LKy

o Cu-Be electrodes Liquid Kripton

e 132122 x 2 x 127 am’

s + 48 mrad scoordion geometry

* projective geomelry

s geomelry machined with : -
0.2 ..:.-.:qj acouracy AN COMITHET

s redurdant time measurement by
santiflating fiber
nestral hodosoope

Magnetc

n "

» 4 chambers with 4 views each,
2 staggered planes per view

e 90 pm spacepoint resolution

» wire position known better
than 100 pm/m

o magnet providing 265 MeV/c pr kick

» 2 planes of scintillators for precise
messurement of event time
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/_\ NA48 data s:-amples I

e 1007: 89 days, 1x10'? ppp on K, target
0.49 million of K
| PUBLISHED Phys. Lett. B 465 (1999)
Re(¢'/e) = (18.5+4.5+5.8) x 1074
e 1008: 135 days, ~ 1.4 x 102 ppp on Kj, target

Main improvements :
-~ LKr High Voltage 1500 — 3000 V
~ Charged trigger efficiency 91.3 — 97.7 %
~ Carbon fibre pipe — less showers in the

detectors
~ New data acquisition system (PC farm) + 30
% rate
1.14 million of A

tour-fold increase of n

e 1090: 128 days, ~ 1.4 x10'? ppp on K, target

Further improvements :

-~ DCh read-out, dead time, DAQ efficiency,
spill length

Around 2 milhon ot A

ANALYSIS in progress. ..

%{'
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T reconstruction

n
{ K, ‘l}(}ﬁ) ~ 0.5% & 0.000 p%

e {L (p in GeV/c)

|}
L "
Kaon mass resolution

l "'“1 ~ 2.5 MeV /c*

o bbbl e

21 Inv mass (GeVich)

’
m‘[- i C e Koall types. ; Ba-ckground
—} S Mlﬁmmt:lr‘m o fejECtiﬂn'
3
ol i o No hits in the p
+ Ko background

counters
o E/p< 0.8

‘_\II = (410 4+ 301

0 008 01 015 02 025 04 035 Efd;ﬂ bs
th_.*e}’ wib
& 171 energy computed from opening angle and
tracks energy ratio ;
Ei = (C/6°) {m¥k — C my}
O = 2+ Eirleﬂ'i . Eﬂ]/Efr‘l

= depends only on the geometry of the drift chambers
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/._ K’ — 7% 7° reconstruction g

K" — 270 — 4
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My = B

1w Select best masses: |
RF.” - [{-rrn—k-rn.;}/?—mﬂn}2 4 [

L g
& 3 7' background rejection:
Cut on in-time extra photons (&4 3ns)

(g —mg)/2
o

:

K, 1o 1" candidates

e e l] Ty

" M) mm‘:

AR = (-7+2) x 10~4
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(_7 7" energy scale

By = (1+a) x By

a = uncertainty on the 7' n Y energy scale

The beginning of the K¢ decay region is defined by
an anti-counter (AKS)

The energy of the 77" is determined by the Lkr
= it relies on the calibration of the calorimeter

To set the overall distance /energy scale, the
position of the Kg anti-counter is used as a

reference in . 7" 1" events
B [ T i -
1 o b
i T I:i-H: Tl
- I AE~5.10"
v “15; o g u':n-L' in“%ﬂ " rﬁ‘nn?mr‘mihmm:ﬁ“nr;n

I.B_H < 10 r'_lll '1]
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‘ Tagging I

i Direct cross check for A
Kon'n

g
-

1 b

T TrrETT I RS AT R R T T T
| X(em) Iilmtlm - nearest proton time (ns)
K—s*n (vertex selected)

" Vit mipgerdd K, Taggtng lneffl(:lenry

P(Kg — Ky ):
ag; = (1.97+0.05)101

Accidental tagging

- l'i I\| P I\'— y
' ¥y ¢ (11.05 4 0.01)¥%
4
Kaon time - neurest proton time (ns)
&  |ndirect methods to check for A — #"»"
% nbi‘_dﬂ')xlﬂ o
|.AI‘: 3 x 10 '

afs —ajg = (U'ii-fl)xl{] !
AR (1 +8) x 10 '
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100 < Keon Energy < 110 GeV 100 < Kaon Energy < 110 GeV
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o 25
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2l San™ The increase of
1,08 the statistical
| el e e e e e b error due to
oss | e weighting  is
o9 | Naee . 35%
085 |-
o8 |
e | L
Kaon Energy (GeV)

AR = (431 + 6(stat) + 6(syst)) x 104
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1998 result: corrections on R

Statistics (millions) 1998

Kg —=n7n | 746 | K —=+'ﬂ'ﬂ‘ 4.87
Ks —»7%°% 1180 | K, = n%° | 1.14

Corrections and systematic uncertainties on R
(Units = 10 )

Source 1998 sample

Charged trigger
Mistagging probability
Tagging efficiency

Neutral scale

Charged vertex

Acceptance and AKS eff.
Neutral BG

Charged BG

Beam scattering

Accid. activity and in-time BG

3 0.99267 + 0.00173(statl.) £+ 000238 syst. )
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1998 result

‘ PRELIMINARY RESULT ON 1998 DATA
gét1 _

gom : ¥ /ndf = 13.5/19
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Kaon energy

Re(e’ /e) (12.2 £ 2.9 (stat.)+ 4.0 (syst.)) x 101

Re(e’'/e) =(12.2 £ 4.9) x 10™*

This result is preliminary. The systematic
uncertainty is partly of statistical nature

Combined 1997 and preliminary 1998
Re(¢'/e) = (14.0 +£4.3) x 107"
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Re(Epsilon prirme/Epsilon) (107)

New world average

New world average:

Re(e'/e) = (19.3+2.4) x 10°*

(x*/ndf = 11.1/5)
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Conclusions —

e NA48 has presented a new preliminary
measurement of Re(¢’/¢) based on the 1998
data sample:

Re(z' /) (122 + 4.9) x 104

e Combining this result with the NA48 published
data and taking into account the (small)
correlated systematics, we obtain:

Re(z' /¢ (14.0 + 4.3) x 1074

e The result confirms a non-zero, positive value
for Re(s’ /¢)

e Improvement on systematics expected.
1999 data analysis in progress

e New results are expected from KTEV (FNAL)
and KLOE (DA®NE)

B.Gorini CERN



