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Plan of the presentation

Introduction

Charge Asymmetry in K, —K_; (preliminary)
Ks—31 (Mye) (Preliminary)

Angular Asymmetry in K_g—ntnee (final)
g’/e (final)

The future: slope asymmetry in K*—3rx
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The NA48 Experiment

THE SIMULTANEOUS K; AND K BEAMS
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Helium tank
Drift chamber 3

Magnet

Drift chamber 2
Anti counter 6

Magnetic Spectrometer:
Ap/p = 0.5% @ 0.009% x p[GeV/c] N\ orcnemter

LKr e.m. Calorimeter:

AE/E = 32%/\JE[GeV] ® 90 MeV/E @ 0.42%?
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A bit of history......

1997-1998-1999: £'/e run (K, +Kg)

2000: “neutral” special runs (K, -only and HIKS)
2001: €'/e run (K +Kq)

2002: HIKS run

2003: K* run
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K.; Charge Asymmetry

5 F(KL—)R_6+V) -~ F(KL—>7I+6_V) ~ 2xRe(e)
() = F(KL—)R_6+V) + F(KL—)R+6_V) B 1+‘8‘2

If CPT conserved,
x~0

NA48: Data from 2001 run period:
» Reconstructed 2x10° K_, decays

N(n_e+) — N(n+e_)

2O N(we) + Nxe)

» Systematics: asymmetry of particle interactions
[ Trigger efficiencies (— calorimeters info)
 Pion identification (— E/P info)
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K.; Charge Asymmetry (li)
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K.; Charge Asymmetry (lil)
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Fit in bins of the
pion momentum

Preliminary result:

5, (€) = (0.3317+0.0070,,,+0.0072, . )%

— consistent with KTeV and World average measurements

stat
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K.; Charge Asymmetry (V)

NA48 Preliminary result: 3, (¢) = (0.3317+0.0070,,,+0.0072_, )%
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KS_’37TO (Mooo)

Ks—3n’ is CPV (analogous to K, —21")
A(KS —> 37[0) B ) Im(Al) If CPT conserved,

no transition to [=3

=&+ |
A(KL —> 37’[ ) Re ( Al ) or to nonsymmetric [=1 states

Nooo =

Time evolution of K g—3nr":
K, decay Kg decay Ks—K| interference

| k)
-T —
]37r0 o« e ! o+ ‘rlooo‘ e s
—1(F5+FL)1‘

+ 2 D(p) (Re(nooo)cos Am t —Im(n,,, ) sin Am t) e ?

N(KO)—N(KO)

Dilution D(p) = ~ 0.35 momentum dependent

N(K°)+N(F)
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Ks—317 (Ngge) (I1)

75 < E, < 80 GeV

Run period 2000: No Drift chambers S 11 MCsimulation
5 105
L L
. : | [EESUS———.... +++ ...................... + ++-l—l--|-|. -Iﬂl*+"""-|-rl-'#+ .........
Two sub-periods: st S
8 095
Far-target K, run § oo e o
for ¢'/e systematics o 1 2 3 4 5 6 7 8 9
Near-target Kq run 110 <E, < 115 GeV

1.1 MC simulation

for Kq high-intensity

1.05

+ + T +
................ +H+_'_w++r++4q_p|-b_,_|_q~..+ﬂ+++*"'++

Method:

Near target / Far target
=
I

0.95

Use 31 events from sl
near-target run for 1, B
Normalize to K, —3n° from T T i
far-target run 2 sl +++ J[J[
Use MC to correct for residual % P . ettt T
acceptance difference and Dalitz g oss|

8okt

7 8 9
Lifetime / T (Ks)
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Ks—37° (11990) (1)

Data samples:
Near-target ru
3n? data:

K —3n’ MC:
Far-target run
K, —3n" data:
K —3r’ MC:

Fit Method:

31’ (Data, Near-target run)

n
6.5%10°
66x10°

154.7x10°
66%10°

fit double ratio

K, —3n’(MC, Near-target run)

K, —3n’(Data, Far-target run)

Cross-check:

K, —3n’(MC, Far-target run)

Entries / 0.05

Entries / 2 GeV

50000
40000 _—
30000 _—
20000 I

10000

u..1.I....I....I....I....I....I....I....I....I..

—f— K>3x (near target)

— K’>37 (far target, scaled norm.)

250000

2 3 4 5 8 7 8 g 10
Lifetime / 1 (Kg)

200000

150000

100000

50000

a

T — + K® > 32" (near target)

— K°—3x° (fartarget,
scaled norm.)

PR " .
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fit far-target data (/" @9et= 0) with MC only

— Re(Myyrtaret) = 0.01 + 0.40, Im(n,g,2" 2eet) = —0.49 + 0.38
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Ks—31 (nggo) (IV)

Simultaneous fit in energy bins:
— Free parameters:
Re(Mgo0)s IM(140), NOrmalizations

Fit result (correlation p = 0.8):
Re(n,) =—-0.026 +£ 0.010

3moevents /K, - 3m0

3moevents /K, - 3m0

stat

Im(n,,,) =—0.034 + 0.010,,
Systematics Re(Mgoo) | IM(Mgoo)
Acceptance + 0.003 | £ 0.008
Accidental activity | + 0.001 | £ 0.006
Energy scale + 0.001 | £ 0.001
KOK? dilution +0.003 |+ 0.004
Fit + 0.001 | £ 0.002
Total + 0.005 | £ 0.011
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Ks—31" (Mgoo) (V)

Preliminary NA48 result: .
Re(ngg) =—0.026 + 0.010,,, + 0.005,,, 8 |
IM(Ngo) =—0.034 £ 0.010,, £0.011,,, E |

stat —
(CPLEAR:Re(n,,,) =0.18 £ 0.14 + 0.06 el
Im(n,,,) = 0.15 £ 0.20 + 0.03) ’

.06

0

-0.02 -

If Re(ny,) = Re(e) (CPT) f
IM(n,g) =-0.012 +0.007,,, + 0.011,,,  -00s|

ys
-0.06;
Branching fraction: (preliminary) oo |
BR(Kg—3n% <1.4 x 106 90% CL o

01 -008 -006 -004 -002 O 002 004 006
Re Ny

If Re(nooo) = Re(g) (CPT)
BR(Kg—3n%) <3.0 x 107 90% CL
(SND: BR(Ks—31") < 1.4 x 10-5)
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K s—ninete |

Main contributions to the K, —»n*n-e*e~ decay:
O CPV inner bremsstrahlung (IB)
O CPC direct M1 emission (DE)

K

The interference between the
IB (CP=+1) and the DE (CP=-1)
amplitudes produces a CP-violating
circular polarization of the y*

dr 2 . 2 .

d_¢ =I,cos"¢g + I',sin"¢ + I';singcos¢

singcosg = (n,, xn,, ) z(n, -n,,) Angle between ee and nr plane
A Nsin¢cos¢>0 B Nsin¢cos¢5<0
s =
Nsin¢cos¢>0 T Nsin¢cos¢<0

Prediction by Heiliger and Sehgal (1993): A, ~ 14%
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K s—ntnete (ll)

Dominant contribution to the Ks—n*n-ete- decay:
O CPC inner bremsstrahlung (IB)

NO CP-violation asymmetry expected

Can be related to IB component of the K| decay n

oy

BR(K »>n'ne'e) = BR(Kg>n'me'e )L,

Tg

Important cross-check of the K, analysis

Data from normal ¢'/e runs in 1998 and 1999
Most of Kg from short HIKS run in 1999
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K s—nrnete (Il

Kg—mtnete
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KL,S—>TC+TC ee (IV)

K —ntn-ete” decay
A= (14.2 £ 3.04, = 1.9,4)%

Clear signature of indirect CP
violation

M.Lenti
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K,_,S—>7t+7re+e— (V)

o 4
g + +
5 K> e E
L o3
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S _ )
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g’le: direct CP violation

o F(KL —>Tc07:0) F(KS —)7t+7t_) L 6Re(8—’j
F(KS — nono) F(KL — TE+71:_) 3
If the 4 modes are taken:

4 In the same decay region
O Simultaneously

N(KL — nono) N(KS — TE+TE_)

e N(KS —)nono) N(KL —)71:+7|:_)

Data taken 1n1997-1998-1999 and (in different conditions and with rebuilt
spectrometer) in 2001
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¢’le: direct CP violation (ll)

98-99 2001
Proton energy 450 GeV/c 400 Gev/c
SPS cycle 144 s 16.8 s
Spill lenght (effective) [2.4s(1.7s) |5.2s(3.65s)
Duty cycle 0.17 0.31
K, beam intensity ~1.5x1012 ppp | =2.4x1012 ppp
Kg beam intensity ~3%107 ppp ~5x107 ppp

Result from 2001 data alone: Re 8_' — (137 +3.1)x 10~
(29% of total statistics) c ./ D,

Result from 97-98-99 data: Re(gj =(15.3+2.6)x107"

e
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¢’le: direct CP violation (lll)

Final (and combined) result by NA48: |
' 1.05 |- XZ/ndf =27/19
Re (Sj —(14.7+2.2)x10™ |
€ j 4
T . +
MEBASEERE =S aRcammney
World average: *
, 0.95 ;
Re (‘C’j ~(16.6+1.6)x10™
e .
ool
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The future: charged Kaons

Running now!

:
Vo) SIMULTANEOUS K* AND K BEAMS
\I .\‘ _I
« TAX 18 FDFD Final
Defining | : Protecting collimator
collimators | collimator
7 Cleanin
n I aning
%:_: . KABES 1 collimator
%\:'
%f:.;  KABES 3
%\:‘ . ——_._.___'__._._'__—n_"
_ % _____ L Narrow-band
%::: L K'K beam
%\" —‘—‘_—_‘—'—'—‘—-h-
N I
% : Broad-band
. K'K /Ky
%: beam

ﬁ\. o

SR

DFDF

Quadrupole 2nd
FRONT-END ACHROMAT Quadruplet ACHROMAT
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Conclusions

Charge Asymmetry in K, —K_; (preliminary)
8, (¢) = (0.3317+0.0070__+0.0072_ )%

Ks—31% (Mgee) (preliminary)
Re(Ngg,) = —0.026 + 0.010,, + 0.005
IM(ngg) =—0.034 + 0.010,, + 0.011

stat —

Angular Asymmetry in K_g—n*ne*e~ (final) to be published on EPJ
AL= (142 +3.0,, % 1.9,)%
A= (0.5£4.04, +1.6,,)%

gle (final) pLes44(2002) 97-112

Syst )

sta Sys

stat sys)

Re (8j — (14.7+2.2)x10™
e

The future: slope asymmetry in Kt—3n
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