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We describethe statusof the analysesn progresson light mesonspectroscop in the KLOE

experiment. We presenthe analysesof ¢ decaysinto f,(980)y anda,(980)y, the study of the
Dalitz plot of then — " 71~ n® andn — 371° decaysthe measuremertf the branchingratio of

n — myy, andthemeasurementf theratioBr(@ — n'y)/Br(@ — ny). All thepresentedesults
arebasedn asampleof about450 pb 1 of integrateduminosity collectedduringthe 2001-2002
datataking. Fromthe 2004-2005datatakinga factor5 improvementn theintegratedluminosity
is expected.
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TheKLOE detectoroperatesaitthe Frascatie™ e~ collider DA®NE , thatworks at the peakof
the ¢(1020) resonanceThe resultspresentedhereare basedon datacollectedin the years2001
and2002for anintegratediuminosity of ~ 450 pb 1.

The scalarmesonsf;(980) and a,(980) (F€=0*") arenot easilyinterpretedas ordinary qq
mesonsbelongingto the3PO nonet;alternatve hypothesesave beenproposednqaq statesor KK
boundstates Thebranchingratiosof ¢ — f,y andg — a,y, aswell asthe f, anda, massshapes,
aresensitve to the structureof theseparticles.KLOE hasalreadypublishedanalyse®f n iy and
of Py final statespasecbn a datasampleof about17 pb~! collectedin year2000[1].

The f,(980) is searchedor in °r°y and r" -y final states. e*e~ — n°rPy is selected
by looking for fully neutraleventswith 5 enegy depositsin the calorimeter In fig.1(Left) the
Dalitz plot for the selectedsampleof 1.5x 10° eventsis reported. Thetwo sharpbandscorrespond
to efe” — w(— mPy)nP, while the structurecloseto the high M2, corneris dueto ¢ — f(—
r°rP)y. A fit to the Dalitz plot of differentmodelsto extractthe f, parameterandall therelevant
contritution to the 710y final state s in progress.
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Figure 1: (Left) Dalitz plot for ete~ — n®mPy events. (Center)M ,;;; spectrunfor ete~ — ™ 1y events. (Right)
Chage asymmetry(A = [N*(6 > 90°) —N* (6 < 90°)]/[N* (8 > 90°) + NT (8 < 90°)]): data(circles)comparedo
MC without (triangles)andwith (squares), contritution.

The searchfor ¢ — f,(— 7" )y is characterizedy the presencef high rateirreducible
backgroundslueto theinitial stateradiation(ISR),andtoe"e~ — 1" 11"y, occuringeitherthrough
the @ or throughthe p° tail (final stateradiation,FSR).A furtherlower ratebackgrounds dueto
thedecaychaing — p*(— " y) . SincethelSR cross-sectioiis pealedat smallphotonangles
respecto the beamline, the f, eventsaresearchedor in thelarge angleregion 45° < 6 <13%.
Fig.1(Center)shavs the spectrumobtainedat /s = My the bump appearingaround980 MeV
is the f, signal. Due to the C-oddterm comingfrom the interferencebetweenFSRandISR, a
chage asymmetryis presentn thetwo pion state(seefig. 1(Right)). The deviation from the Monte
Carlo (MC) prediction,basedonly on ISR andFSR,is anindependengvidenceof the f; signal.
By adding, following ref.[2], to the MC simulationan f, amplitude,the data-MCagreements
recovered.

The a,(980) is searchedor in ete” — n Py final states selectedhroughthe decaysn —
yy andn — . In the first casethe final stateis fully neutralwith 5 photonsdetected
in the calorimeter while in the secondcasealso two chaged tracksare present. About 23000
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eventshave beenselectedor thefirst decaychain,andabout5000eventsfor the secondone. The
preliminarybranchingratio obtainedrom thetwo channelsare: Br(@ — nmy) = (7.25+0.15) x

10 5 fromn — yyandBr(@ — nmfy) = (7.45+£0.19) x 10°° fromn — mtm 1P, In fig.2, the
two n° invariantmassspectraarereported.Also in this casea fit to several models,in orderto
extracttherelavantay(980) parameterds in progress.
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Figure 2: nrC invariantmassspectrdor then — yy (left) andn — ™ @ (right) samples.

About 18 millions of n mesonshave beenproducedat DA®NE during 2001and 2002 data
taking. This large samplehasbeenusedby KLOE to studyboththe chagedandthe fully neutral
decaysof n — 3m. n — " - 1° proceedsvia isospinbreakingand and its decayamplitude
at lowest order chiral perturbationtheory (ChPT)is: A(s,t,u) = é% (m2—mg) %;F? where
Q% = (mg—¥)/(mf —mf) andrh= 3 (my+my). Thusthedecayn — m" - n° canbe usedin
orderto determinghequantityQ?. In fig.3(Left) theDalitz plot for morethan1.2millions of events
is shavn. ThevariablesX andY aredefinedas: X = \/§T+6T* andY = %TO —1whereQ, =m, —
2m ., — mo andT,, T_, T, arethekinetic enegies of thenpions. The mneasuredjistribjtion has
beenfittedto |A(X,Y)|? = (14 aY +bY2 + cX+dX?+eXY + fY?) (seetahl). As expectedrom
C conserationthe c ande parameterarecompatiblewith zero;morewer asizeablecubictermin
Y hasto betakeninto account.Fromthis result,the valueQ= 22.8+0.4 hasbeenobtained[3, that

seemso imply aviolation of the Dashertheorem.
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Figure 3: (Left) The obsenedDalitz plot distributionin n — mrt m~ n° events. (Right) 4 photoninvariant
massspectrurrfor n — 1Cyy.

The Dalitz plot densityfor n — m7°1° canbe expressedn termsof only oneparametenr,
2
IA(Z)|? ~ 1+ 2aZ whereZ = 353 , ( Sl ) . A fit hasbeendoneon a high purity (98.5%)

my —3My
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Table 1: Resultsof thefit tothen — 7t i~ ni° Dalitz plot density

P(x3) a b c d e f
60% | —1.072+0.006 | 0.117+0.006 | 0.0001+0.0029 | 0.047+0.006 | —0.006+0.008 | 0.13+0.01
+0.007 +0.006 +00003 +0.005 +0.013 +0.02

sampleandtheresultingparameters a = —0.0134- 0.005;4 4= 0.0044, thatcanbe comparedo
thebestcurrentmeasuremertt = —0.03140.004[4].

Then — mPyy decayis atestof the O(pf) ChPTpredictionssincein this casethe O(p?) and
O(p*) termsgive very small contritutions. KLOE hasperformeda measuremeruf the branching
ratio by selectingeventswith only 5 photonsin the final state. The main backgroundorocesses
are: ¢ — foy — °nly, ¢ — ay — nnly, efem — wn® — °ry, and ¢ — ny — n°r®rly
(wrongly recontructedas 5 photon). In fig.3(Right) the invariantmassof the four lessenegetic
photonsis reported. The KLOE preliminaryresult,Br(n — myy)=(8.0+-2.7+1.4)x10°, is not
in agreementvith the previuos measurements[swhile is in agreementvith the predictionsbased
on ChPTO(pP) calculations.

The numberof n” mesongroducedn 2001-2002datataking is nearly 100000. KLOE has
anlyzedthedecaychainsp — n'y; n’ —mrmn:;n—mmPm andp—n'y; n’ — °mn;
n — mm m°, in orderto measurgheratioR=T (¢ — n'y )/ (@ — ny), thatis relatedto
the pseudoscalamixing anglein the flavor basisandto the )’ gluonic content. The final stateis
charachterizedby two chaged pions and seven photons,and hasno backgroundwith the same
topology in KLOE. After backgroundsubtractionwe obsere 3405+ 61+ 28 ¢ — n'y events
(fig.4). We normalizeto the numberof obsered n — 1° ° i° decaysto obtain a preliminary
measuremendf R = (4.76+ 0.0844 +0.2054) ¥ 103, wherethe systematicerror is dominated
by theknowledgeof theintermediateBR’s of the’. Thisresultis in agreementvith our previous
estimatd6l. basedn adifferentfinal state.
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Figure 4: Six photonsandtwo tracksinvariantmass:(Left) all combinations(Right) n’ massspectrumafter combi-
natorialbackgroundsubtraction.
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