Study of Scalar Mesons In 1Ty events
wth the KLCE detector

(0) Motivations of this anal ysis

(1) Event Sel ecti on

[see C.Bini, S Ventura, KLOE Menp 284]
(2) The data sanple: what we neasure
(3) FIt to the data

(4) Interpretation of the results

(5) Concl usions (=answers to (0))




(0) Motivations of this anal ysis:

Look for f,(980) -> mrm signal

Extraction of the “coupling” of the
f,(980) to the @ 1020): s-quark
content of f,

Any further neson (f,(600)=0) Is
needed to descri be the spectrum?

Conmpari son between different

approaches for the @ - scalar + vy
anpl i tude descriptions




(1) Event sel ection

 Vertex inl.R (r,,<8cm [Z[< 10 cmwth 2
opposite charge tracks 45° < 0< 135¢;
(2)Both tracks extrapol ated to cal ori neter
TCA + Likeli hood (in AND);
=>[ reduce e*e )
(3) Pri ss:P(p' Pii-Poy 499 < o( Pri ss) < 1359
=>[ photon at “large angle” reduce |SR|
(4) Trackmass: 129 < M < 149 MYV,
=>[reduce utuy and ]
(5) Request of the photon: a neutral cluster wth
Q [0 arccos( P - Ppss) < 0.03 + 3/E(MeV) rad,
=>[further reduction of mmm® and of ]



Cut on the likelihood vari abl es (AND)
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Cut on the trackmass vari abl e
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Cut on the Q vari abl e
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Efficiency:

Vet ocos | oss
MC stream ppphvl ag (| SR+tFSR)
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Filfo efficiency: negligible Vet ocos efficiency from
dependence on the nachi ne bck pre-scal ed events: very

thanks to the photon i mportant correction.
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(2) The data sanpl e

sample | Lumin. #events | Rate
(pb™) (nb)

2001 115 221178 | 1.923
2002 234 454412 | 1.942
total 349 675590 | 1.936
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What happens if the photon i s not
explicitely required ?
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Generation and reconstruction of
ete'-> 1Tt Wth no radiation (and no BES):
(1) Do they explain the huge background when

no yis requested ?

(2) How nuch bckg after y request ?

O

Red = data (no y req.)
Blue = signal/g+ bck ¢
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Esti mat ed backgrounds:

Events
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c(900-1000 MeV) (evis/pb-1)

O her vari ables that can be studi ed:
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(3)FIt to the data

Strategy: fit of the full mspectrumwth:

Ais the @ > Scalar + y anplitude:




Mis the “nodel”. W have consi der ed:
KL = Kaon-| oop nodel
[ N. N. Achasov et al ]

NS = No Structure nodel
[ G Isidori, L.Miani]
M _ 2gfr[+r[—g(m2)ei5m ©
=

D}l) (m*>)(s —m?)

2 2
g C m-—m,
g

Par anet ers:

(KL) m(To), Ofux s Ofran-
(NS) mifo), T(fo), GrmunXOgy » Co s C1 ., A

+ for the “background” MP®) T(p%) a B ay
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Events - Backeround

Events - Background
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Fit results: values of the paraneters

“backgr ound”
paraneters

KL NS
T A O R
M p% (MeV) 773.3 = 0.2 773.7 * 0.3
r(p% (MeV) 144.1 = 0.3 145.0 = 0.5
a (x10-3) 1.68 + 0.05 1.70 + 0.05
B (x103) -122 + 2 -126 + 2
- Conpatible with O and with 1




Study of systenmatic uncertainties

on the fitted paraneters: KL fit
0% o 47 |R Mo
(GeV)? (MeV)
Fit cond. +1. 0 +0. 18 +]. 2
( bi n, ranges)
Abs. Scal e +0. 3 +0. 02 +0. 2
+ 2%
yvef f cut +0. 2 +0. 15 +2. 6
+ 2 MeV
vs £ 0.5 MeV |#0. 3 +0. 28 +1. 2
6 £ 1 std.d. |%0.2 +0. 17 +2. 1
STAT +0. 6 +(0. 08 +0. 6




The f, peak: conpare different fits.
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(4)Interpretation of the results

(4.1) Line-shapes:
Red = si gnal
G een = direct
Blue = interference
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(4.2) Of-peak dat a:

Extrapol ate to of f-peak data

using KL fit paranmeters. G een
Bl ue

bckg only
si gnal + bckg
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(4. 3)

|s there any ag?
“Easy” to inplenent

In the KL frane

4 extra paraneters:
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(4.4) The charge asymmetry
Conpare wth pure | SR+FSR sinul ati on
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(4.5) The coupling of the f, to the ¢

KL Fit: NS Fit:
Oikk = 6.4 GV ?fn+n—xg<pf1:2]i. I5VSEV
= 3.9 &V f =
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= 1
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(5) Concl usi ons

Cl ear evidence of f,(980) - Tt
signal: we are able to describe it;

The coupling of the f,980) to the

@(1020) 1s “large” (even in the NS
appr oach) ;

No 0 Is needed: higher statistics (2
fb-1) can clarify “narrow
structures”;

Compari son between different nodel s:
no one “wns”.




STOP here now.
THEN a step forward for a “precision’
analysis with 2-2.5 fb1:
(1)Big work on simulation (it 1Is
starting now a new phokhara);
(2) Refine the g(m know edge;

(3)Run @ M @ —10 MeV probably
“unavoli dable” (a study Is In
pr ogr ess) .




Trkmass efficiency:
data/ MC ratio
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S = N W R

Data-MC
comparison:
Q distributions
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