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KLOE collected2.5 fo~! of dataat the peakof the ¢(1020) resonanceat the e*e~ collider
DA®NE. About 10° n mesonshave beenproducedthroughthe radiative decayg — ny. Re-
sultsonthedecaychannels) — 37°, n — mtmyandn — " mete” arepresented.
Usingthe 250 pb~?! collectedoff-peakat /s= 1 GeV theete — e*e yy — ete nn° pro-
cesshas been studiedlooking for the contribution of the g(600), and the cross-sectiorof
ete” — ete yy — ete n hasbeenmeasured.
Thelatestresultsonthehadroniccross-sectiomeasuremenhatconfirmthethreestandardlevi-
ationdiscrepang betweerthe experimentabndthe StandardModel valuesof themuonmagnetic
anomalyarereported.

Someprospects$or thenew data-takingpf KLOE startingatthebeginningof 2011attheupgraded
DAO®NE arealsodiscussed.
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1. Introduction

KLOE is amultipurposedetectoyconsistingof alarge cylindrical drift chambemith aninter-
nal radiusof 25 cm andan externalone of 2 m, surroundedy a lead-scintillatingfibers electro-
magneticcalorimeterwhich providesa 98% solid anglecoverage.Both areimmersedn the 0.52
T field of a superconductingolenoid.From 2000to 2006 KLOE hascollected2.5fb~?! of dataat
the peakof the (1020 atthee*e~ collider DA®NE in Frascatiplus250pb~? off-peak.

In this paperthe recentKLOE resultson n decaysandon the physicsof the continuum(yy pro-
cessesndhadroniccross-sectionqrepresented.

During 2008a naw interactionschemef the DA®NE @-factoryhasbeensuccesfullytestedreach-
ing a peakluminosity of abouta factorof threelarger thanwhat previously obtained. Following
theseachivement,anew data-takingvith animproveddetectomwill startatthebeginningof 2011
(referredto asKLOE-2 experiment). The KLOE-2 presentupgradeconsistsin the installationof
two differente* taggerdor yy physics:the Low Enegy Tagger madeof two crystalcalorimeters
placedvery nearthe DA®NE InteractionPoint(IP), andthe High Enegy Tagger madeof two po-
sition sensitve detectorplacedfarfrom thelP, afterthefirst bendingdipolesof DA®NE. After the
collectionof about5 pb~* in oneyeardata-takinga major detectorupgradeis planned[], aiming
to collectabout20 pb—! of datato completethe KLOE physicsprogram[3.

2. n decays

The propertiesof the n mesoncanbe studiedthroughthe radiatve decayg — ny. Thefull
KLOE datasetcorrespondso about10® n produced With this samplethe dominantdecaymodes
like n — 3maswell astherareonesn — " yandn — m"m e"e have beenstudied.

n — m°r°n®.  Thethree-piondecayis isospin-violatingandis dueto a term proportionalto the
d and u quark massdifferencein the QCD Lagrangian,thusis suitablefor a precisedetermi-
nation of the ratios of the light quark masses. The Dalitz plot of the neutraldecayn — 37°
is symmetricandits densityis describedby the slope parameterr, |A(Z)|? O 1+ 2aZ, where
Z=(2/3) 32 41((3€, —my)/(my, — 37)]%. Fromasampleof 450pb~1, 6.5x 10° eventswith seven
promptphotonshave beenselectedvith negligible background Fromthefit of the Z distribution
a = —0.0301+ 0.0035 5 5922 hasheenobtained[4, consistentvith the previous experimentalde-
terminations,but in disagreementvith Chiral PerturbationTheory (xPT) calculationsat NNLO

which predicta positive value[J.

n — mrmy. A significantcontrikution to the amplitudeof n — m"my is expectedfrom the
box anomaly which is a higherorderterm of the Wess-Zumino-Witen Lagrangian.Thetwo pion
invariant massdistribution canbe usedto disentanglethis contritution from the resonanines,
dominatedby the p meson.In this respecthe existing measurementdonein the 1970sare not
sufiicient for an unambiguousnterpretation[$. Moreover the mostrecentdeterminationof the
branchingratio by the CLEO Collaboratioris two standarddeviation lower thantheolderones.
Fromtheanalysisof asampleof 1.2fb ! of data,ameasuremendf thebranchingatio normalized
to n — " n° hasbeenobtained [ (n — mtmy) /I (n — mt - n°) = 0.201+0.006 in good
agreementwith the oldermeasurements he uncertaintyis dominatedoy systematicsWork is in
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Figure 1. Left: m"me*e™ invariantmassdistribution. Right: distribution of singpcosg variable(seetext
for the @ angledefinition).

progresgo analyzethe whole KLOE datasample with the aim to reducethe total uncertaintyto
about1%, andto studythe it 71— invariantmassdistribution.

In thefirst yearof the KLOE-2 data-takingwe expectto collectabout1® n’ — rmrt ry; this will
allow acombinedanalysisof theboxanomalyin bothn andn’ decays.

n— mmete. Thecornversiondecayn — m"m y* — m"m ete allowsto probetheinternal
structureof the n mesonmeasuringhe virtual photon4-momentunvia the invariantmassof the
leptonpair. The theoreticalcalculationof the branchingratio rangesfrom 25x10° to 36x10~°

and the previous exprimental measurementare basedon very low statisticssamplesBr(n —

mrete) = (37722£30) x 107> (4 events)by CMD-2 andBr(n — m"mm ete) = (43720 +

4) x 107° (16 events)by the WASA experimentat CELSIUS.

An asymmetryin the distribution of the angle ¢ betweenthe decayplanesof the leptonsand of

the pions,would be a signalof CP violation. This asymmetnyis constrainedy experimentaland
StandardViodel upperlimits on the CPviolating decayn — 1, to be at mostof O(10~4) and
O(10~1°) respectiely. However a possibleCP violation mechanisnbeyond the Standardviodel

thatcanraisethe asymmetryup to 2x 102 hasbeenproposed[f

In asampleof 1.73fb~1, 1555+ 52 signaleventswith abackgroundf 368have beenselectedsee
fig.2), fromwhichBr(n — " mete (y)) = (26.84+0.940.7) x 10~° hasheenobtained[]. The
planeasymmetryhasbeenmeasuredor thefirst time, Ay = (—0.6+254+1.8) x 1072,

With a sampleof 20 fb—* andtheincreasef the efficiengy expectedwith theinsertionof anlInner
Tracker[1], KLOE-2 couldimprove the precisionon Ay atthelevel of 1%.

3. yy physics

In yy processedike ete™ — e"e" y*y* — ete X, C = +1 hadronicstatescanbe produced.
If both photonsare quasi-real the Equivalent PhotonApproximationcanbe doneandthe event
.yield.canbe a/alugte(hgcordingo Nee‘X: L J %GWHX (WYy)d\AW, whereW,, -is thetwo photgn
invariantmass L is the integratedluminosity anddF /dW,, is the yy flux function. As shawn in
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fig.3 atthe DA®NE enepy thefinal stateswith athesingler® or n aswell asthethetwo pionone
canbedetectedThelatteris interestingfor the studyof the 0(600) scalarmesonyia thereaction
yy — a(600) — r7t. Thecleanesthannels yy — n°m; about240pb ! of datacollectedoff-peak
at+/E = 1 GeV, to reducethe large backgroundrom ¢ decayshave beenanalyzed Eventswith
only four promptphotonshave beenselectedthe scatteredeptonsarenot detectedasthey escape
in the DA®NE beam-pine.In fig.3 the distribution of the four photoninvariantmassis shavn;
theresidualbackgrounchasbeenevaluatedaccordingo the expectedcross-sectionsef thevarious
processesWork is in progresso checkthe backgroundhormaliationandto extractthe yy — mom®
cross-section.

Usingthe samedatathe n mesonproductionhasbeenalsostudiedby selectingthe decaychannel
n — . After thebackgroundsubtractiorabout600 signaleventshave beenobtained cor-
respondingo a preliminarycross-sectiow (ete” — ete n) = (50+ 2+ 6) ph

The KLOE-2 data-takingwill be mostly at the peakof the ¢ resonancethenthe presencef the
taggerwwill beessentiato suppresshebackgroundndto closethekinematicsof theeventsby de-
tectingthescatteredeptons.A precisionmeasuremertf the yy — n°m cross-sectiorto improve
the presentexperimentalknovledgein the region of W, < 800 MeV, is planned[2. Concern-
ing singlepseudoscaldinal statesthe two photondecaywidth of ° andn canbe measuredas
well asthetransitionform factor Fnoy*y*(qf,qg), thatis relevantfor the calculationof the hadronic
light-by-light scatteringcontritution to g — 2 of themuon([§.
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Figure 2: Left: yy flux function for threedifferentcenterof massenegies. Right: four photoninvariant
massdistribution.

4. Hadronic cross-section

The StandardVodel value of the muonmagneticanomaly a,;, is foundto differ aboutthree
standardieviationsfrom theexperimentalvalue[§. Themainsourceof uncertaintycomesrom the
hadroniccontritution thatcannotbecalculatedn perturbatie QCD, but canbeevaluatedatlowest
order via a dispersiorrelationusingthe measuredrosssectionof e e~ — hadrons.Theregion
belov 1 GeVis dominatecby e"e~ — 1" i, andcanbe studiedat a ¢-factory operatingat fixed
/S, with theInitial StateRadiationmethod.KLOE hasalreadymeasuredhe dipion cross-section
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for MZ; between0.35 and 0.95 Ge\?, by usinge*e” — 11" 1y eventscollectedat /S = M,
with therequirementhatthe photon(not detected)s emittedat smallpolarangle(d < 15°) with
respectio the beamline[9. In orderto extendthe M2, rangedown to the dipion threshold,a new
measuremertiasbeenperformedby requiringthe photonto be detectedat large angle(d < 50°)
in the KLOE calorimeter[1(. To reducethe large backgroundcoming from ¢ decaysthe data
collectedoff-peakat ,/s= 1 GeV have beenanalyzedn fig.4 the pion form factorextractedfrom
the large anglemeasuremenis comparedo the small angleresult. From this measuremerdn
hadroniccontritution to the muonanomalycan be evaluated,a, (0.1 — 0.85 GeV?) = (4785 +
2.0gar £4.85y3 2.9 n00y) X 1019, which confirmsa 3.2 standardieviation discrepany between
the StandardModel andthe experimentahalueof a,.

At presentwork is in progresdo obtainin analternatve way the pion form factorfrom the ratio
of thecross-sectionR = o(ete” — " y)/o(ete — utuy), insteadof usingthe absolute
normalizationto Bhabhascatteringevents.
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Figure 3: Comparisorof the large angle(KLOE10) andsmallangle(KLOEO8) analysesLeft: pionform
factor Right: fractionaldifferencethe graybandis thetotal errorfor the KLOE10 measurement.
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