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outline

+ scalar meson physics:
s f_ - TUTT spectrum measurement;
s f - 00 Dalitz plot analysis;
s g — NTC spectrum measurement
* 1 physics.
* N - WY,N - T upper limits (test of C and CP
violation in strong and el ectromagnetic interactions);
*n - Tyy (analysis status)
*1n - 1t Te Dditz plot analysis and asymmetries
measurement;
* N’ physics
®-n'y— TUTT 7y Br measurement.
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f - TCTT spectrum measurement

¢ - fy-mmy

aim of the analysis phenomenological model
extracting f0 properties

from Ty data Ol AT, g%
background sources

e'e - Ty vialSR radiative y
(raditive return to p and w) é £ _<

e'e - mmy viaFSR

0 pi - (pi - T[ty) - n*n‘y Kaon loop final state
analysis selection

45<8,< 135° ISR reduced and Including mutrescattering data

not “intertering” PRD55 (1997) & PRD57 (1998)
di/[a _|A(ISR)+A (FSR)+A(f,)+ A (pr)f N.N. Achasov et al.

TTTT
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Events - Background

4+ g KLOE PRELIMINARY
f_—TUTT fit to the spectrum -
full spectrum : = fitted function
4000 E .
i :
o b resulting f shape (broad)
-
- -/ pw
s PTLIETION radiative returnf (980) region -
0 P T BT Interference term shape
M(nr) (MeV) 3| ]
300 £ F'(M) = F(M) / g(M)
. | DATA after * %o |
« [ background H ) x
o | subtraction 7 N
wo | At . | narrow
zz } +H+++ ‘ | } (M) ~ E 3 N
100 ; H } T H + m + J ! “; ] _ _ .
o H * + l “ 300 400 500 60 700 B0 ;?m;mﬂﬁm

M(nr) (MeV)
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f - 1Tt forward-backward KLOE
asymmetry and Vs dependence  PRELIMINARY

A(tot) not defi-

TU'TT system: q .
A(ISR)  C-odd ned Symmetry ,
AEFSR)) C-even for the inter- The cross section follow
A(f0) C-even ference among the behaviour given by
the terms. the fitted model at
~ N(6>90°)-N(6<90°) different vs
- N(0>90°)+N(0<90°) e
2 . Integrated cross
‘g f Red = exp.points £  section 900- 1000
Z o o Black = bckg MC > = MeV 4
s f,(980) gives this s . ‘
++fi* nbump ” ; 500
ﬂ%+ % 475
s&%HH 450 |
| ﬁﬂm a5
| Asymmetry in +#*m+ gt 400
1T T 6 angle *@\ e A s
== e Ry ;

W (MeV)

1000
M(nr) (MeV)



f ~T0T, 8- NTr

|
o \/
W \
L' M 2 (Gev?) 175 kick
Ty

s 450 pb* allow for high statistical analysis,
[130000 events assigned to scalar +y

Dalitz plot analysisin progress. the objectiveis
25 to extract all possible contributions taking
i Into account interferences with the background.

75

200

180

Properties of a,(980) 160
[comparison with f,(980)] o
Check of the kaon-loop 100
approachin a i
40

20

0

“background free”
environment

I
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n physics at KLOE

Usually studied at hadron machines.
At KLOE £ [1500p6" (2001+2002)

@-ny n sample ~ 18x10°
N decays studied and/or under study

N — YYY Testof Csymmetryine.mand strong interactions
(Phys. Lett. B (591) pp. 49-54 (2004)

n - TCTC Test of P and CP symmetry in emand strong int.
n - TlDW ChPT description of the decay

n - T TC Dalitz plot analysis. ChPT description and asym-
metries studies.

N — TCTCTE Dalitzplot analysis.
N — TUTTY Br and photon energy study.
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N - YYY

Violates C, BR < 5x10* @95% CL  PDG '02 (GAMS2000)

— E = 363 MeV .
¢ - ny 4y 180 £ Background est.
L— WY 120 £ from data
100
Require 4y with E>50 MeV/, |cos9|<0.91 & rr 4
ew> 1501:0 I’edUC63VbCkgl’ 23 pec b e wbvea by el e v by Ly ‘l
300 320 340 360 380 400 420 440 480 480

Kinematic fit to improve energy resolution .,

m(Te) veto diminatese'e —» wyand5y 60 -~ Fit result to whole spectrum

140

120
background L

> oy 50
40

20

‘IIII|fl"|III|Il'r['||I|III|”'|'|

I|| 1 Ll I 1 | e | I | - I Ll | Ll 1 I 1 1l | Ll I Ll
200 320 340 3680 380 400 420 440

BR(N — 3y) < 1.6x105 @ 90% CL E_(MeV)
Phys. Lett. B (591) pp. 49-54 (2004)

Il | Ll
460 480
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n - TTTT fitted spectrum from f,
TUTTY data sample analysis
45<0, <135 €=16.6% 2l
from the fit: N =-22 £+24events | | |
N <21.1@90%C.L ||’ |
being Nn: 1.43x10" we obtain: L il I
Br(n — Tt77)< 8.9x10° @90% C.L. T
PDG(2002) < 3.3x10* @90% C.L. |
n-1 1t MC M_ MeV
X?=5033/71
o = 1.335 MeV DATA/MC
m = 547.3 MeV comparison on + -
ol MK
S -
MeV M MeV

T T ——

AHVNINITAYd HOTI



n — 1V, Br measurement ‘? S)-

Theoretical predictions. '(n - 1yy) [eV] Ki:o /
VDM 0.30+0.16 (Ng-Peters)

Vector+axial res. 0.47£0.20 (Ko)
Quark-box diagram 0.70—-0.92 (Ng-Peters, Nemoto et al.)
XPT+VMD+scalars 042+ 0.20 (Ametller et al.)

XPT+ENJL 0.58 £0.30 (Bellucci-Bruno)
PDG(2002) GAMS Experimental n production
Br(n - ™) = 7.2+ 1.4x10* (0.85+ 0. 18 eV/c?)
Crystall Ball (2004) T+p - n+n

Br(n — ™) = 2.7+ 0.9 + 0.5 x1040.32 + 0. 15 eV/c)
SND(2001) Br(n - myy) < 8.9x10* 0 Ny
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n — 1yy analysis sketch

®ny 5y fina state
\ﬁﬂow o =8pb GAMSBr

main background sources

160 |
140
120

100
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80
60 |
40 |

20

ny — TCTeTy (cut off rejecting merged
clusters and lost photons configurations)

ny_) TlOTlOy, aoy—> N Tloy, wrt - TlOTlOy (Cut off

rejecting the masses of the decaying products)

GAMS Br

il
ﬂﬁh i

_ i
++++-I1+Jr tih H++++H Loty 1+H+H e +’r+H+ bl

200 250 300 350 400 3‘450 500 550 600 650/ 0
4y

€= 5.7/%

4 .

Preliminary analysis shows:
* GAMS overestimates Br

* Indication of signal at

CB level

Work in progress to improve
background rejection
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n — trrrTe Dalitz plot analysis a
analysis strategy g
* looking for =

2 charged tracks from LP =

* kinematic fit with energy-momentum R =
constraints to improve photon energy o IO~ ™ I
Z

35

e

resolution. m """"_i
X = \/é * - = (u _t) 'x ‘ E:_#"'— &5 04 O
Qn 2Mn Qn B Y
.. ~ 0
N 3 { ( , } ) Efficiency= 36%
= -1= - -m, ) —sl—
Q, 2m Q, m m | AXY)? = 1+aY+6Y+c X+dXC+eXV+f)°
dalitz_plot
&N Entries 1210049 @ @
dXdY
a b C d e f
20000
15000 | -1.075+ 0.118+ -0.5+4 0.049 -0.004 0.13
10000 { 0.008 0.009 x103 +0.008 +0.010 +0.02
5000 {- o 5 0/0.03
I3 -0. /0 -0.007/ 0/2x10 -0.004/ -0.002/
s ) 0.01 0.007 0.011
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N — TUTUTE asymmetries studies KLOE

_ N" =N~
N™+ N~

— +

S/7741 | 57784

|

N1+N3_N2_N4

Aq_N1+N2+N3+N4

2 1
196264 196104
381585 | 381637
3 4

A = (-0.009 £ 0.093)* 10~

A, = (-0.02% 0.09)+ 107?

A= (-0.09% 0.17)¢ 107

‘ Left-Right Asymmetry I | Quadrant /‘leymmet(yl
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A= (-0.17% 0.17)% 107
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PRELIMINARY

N +N;+ N =N, =N, =N,

_N1+N2+N3+|\|4+|\|5+|\|6

r

4 = (0.07%0.09) 10

<
A pp= (0.18 % 0.16) 10*

Sextant Asymmetry I
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P-nN'y - TUTT7Y

* chargedd n'- nmm and n - TP

* neutral 0 n' - nm® and n- TITTO

M _ from tt6y (we should discard 1 photon KLOE
among the seven ones), we keep all PRELIMINARY

combinations and subtract from MC.

R=(489+0.0)00°
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Conclusions

* a ¢factory is a clean environment where to study
scalar and pseudoscalar meson physics;
+* KLOE has already published in this field;

* a lot of new results are coming out.
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