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1 Intr oduction

ThﬁKLOE experimenis performedattheFrascati factoryDA NE,ane* e~ colliderworking
at” s 1020MeV, correspondingo the mass. Among otherphysicsgoals,KLOE [1, 2]
performsmeasurementsf decays, ' decaysandthe masswith goodaccurag andin the
cleanervironmenttypical of € e~ machines.The is producedthroughthe electromagnetic
decayof the meson: !

Theanalyseslescribecherehave beenperformedusingdatacollectedduringtheyears2001
and2002(450pb~1), correspondingo 19 million mesons.

2 Measurementof the ratio Br( ! O)=Br( ! )

Theratio of the branchingfractionsR = Br( ! ’ )=Br( ! ) is relatedto the - '
mixing angle.Thevalueof this angleis relatedto the presencef a valencegluoncontentin the
"' mesor{4]. Herewe describea preliminaryKLOE measuremertf thisratio by usingthe nal

state © 7 .
The nal state * ~7 canbeproducedn two differentdecaychains

] /./! +7.!3O; ] /./! OO.! +7O:

Thefollowing requirementsireusedto isolatesignalevents:

onetrackvertex in acylinderwith a4 cmradiusanda 16 cm heightaroundtheinteraction
point;

seven clustersin the calorimeterwith timejt r=g < 5  (where  is the calorimeter
timeresolution)andangle > 21° with respecto the beamdirection. The angularcut
is usedto rejectmachinebackgroundhatproducesaccidentatlustersin theregion of the
calorimeteratlow angle;

all theeventsidenti ed asaK sK | pairarerejected.

A kinematict is performedwith enegy-momentuntonsenationimposedandtheresulting 2
is usedasa selectionvariable.

At the endof the selectionprocedure3750eventsareidenti ed. The backgrounchasbeen
estimatedisingaMonteCarlosimulationof all physicalprocessethatcanbeidenti ed assignal
togethemwith thefull simulationof the detectorresponseThe mainbackgrouncthannelsare

Kg! * KL ! 30; Kg! OO;KL! o= 0;
Kg! +7;K|_!30:

The rst two processeemulatethe signalif an additionalclusteris presenteitherfrom ma-
chine backgroundor from clustersplitting in the calorimeter The total numberof estimated
backgroundeventsis 345. The numberof signaleventsN signar is then

Nsignal = Nobserved  Nestimated background = 3405 65¢tat 285yst:
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The systematicerror comesfrom the variationof the estimatedackgroundcontribution when
theassumedateof accidentatlustersn thedetectoris varied.

The numberof ! decayss determinedby countingthe numberof ! 3 © decays
(N _3 0o = 1665000 1300. The ratio of the two branchingratiosis calculatedusingthe
following formula

Br( ! ") _ N('' * 77) _3oBr( ! 39

R = = K :
Br( ! ) N( I3 0) Brcharged charged + Brneutral neutral

where

Brcharges = Br( /! * =) Br( ! 39,
Brneutra| = Br( /! 00 ) BI’( l + - 0)

ThefactorK is a correctionto the obsened decayrate dueto the interferencebetween !
() and ! (') [3]. Theevaluationof the systematicerroris still underre nement.
Themainsourceof systematierrorcomesfrom theuncertaintyonthe ! * — and ’!
0 0 pranchingatios(3%),whichwill bemeasuredvith KLOE usingthedatacollectedin the
years2004and2005][5].
Usingtheexpressiorfor R we obtainthe preliminaryresult

R= (476 008y 0205 ) 1073 (1)
andthe pseudoscalanixing angle' p = (41:3+_20§2)°, calculatedusingthe proceduredescribed
in Ref. 6.

3 Measurementof the branching fraction ! ° in Ref 11

The ! © decayhasbeenmeasuredy severalexperimentsn the past. The experimental
value of this branchingfraction hasdecreasedvith time, in stepwith the increasen machine
luminositiesandin the available statisticsof the -mesonsamplegproducedshaving thatthe
mainissuein themeasuremerndf this branchingractionis thecorrectbackgroundstimate The
2004Review of Particle Physicq7] lists only the measuremerftom the GAMS experiment8],
(7:2 1:4) 10“. Recentlytwo moremeasurementsave beenpublishedby the CrystalBall
collaboration.Thesewo measurementredifferentanalyse®f the samedatasamplethey nd
thevalues(3:5 0:7sar: 0:6syst) 1074 [9] and(2:7  0:9star:  0:5syst:) 1074 [10].
At KLOE thedecay ! © proceedshroughthechain:
| . 0 .0

Thereforethereare5 in the nal state.Themainbackgroundgrocesseare

boofoifo! 20 01 L L
- L B B ;! ;1 30, 0y
The compositionof the backgroundn the datasampleis determinedat an early stageof the
analysisat which the signal contribution is negligible, by tting the spectrumof the invariant
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Fig. 1. (Left): them distribution usedto determinghebackgroundontent;(right): them, distribution:
the dotswith error barsshaw the data; MC signaland MC backgroundare normalisedaccordingthe t
result.

massof all photonpairs(m ), asshowvnin Fig. 1. Furtheranalysiscriteria are usedto reject
backgroundcomingfromthe ! 3 © channelwhenoneor more photonpairsmemgein the
calorimeter A likelihoodfunction hasbeenbuilt to identify mergedclusters. At the last stage
of the analysisthe spectrumof the invariantmassm, is usedto extractthe numberof signal
events. The spectrum,shovn in Fig. 1 right, is tted with the MC expecteddistributions for
signalandbackgroundThenumberof signaleventsis Ngsjg = 68 23. To extractthebranching

fraction, we have countedthe numberof ! 3 © eventsin the samedatasample:N _3 o =
2288882 The efciency of the ! 0 analysishasbeencomputedoy MC, usinga at
phase-spacassumptiorfor the © dynamics.Theefcienciesare _, o = 4:63 0:0%

and _3 0= 0:378 0:08yst 0:0lsa . Thereforewe canwrite

Br( ! ©° ) N(! 0 ) s ‘ »
Br(! 39 N(! 39 _. = (243 082) 10°* )

Usingthevalueof Br( ! 3 9) from Ref.7, we obtainthe preliminaryKLOE result
Br( ! © )=(84 27ga Ldgys) 107°: (3)

Thisvalueis lowerthanthepreviously publishedvaluesandit is in agreementith ChPTpredic-
tionsatorderp® with theVMD resonancsaturatiorassumptiorfor theL ¢ Lagrangiar{12,13].
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Fig. 2. (Left): Dalitz plot of the3 nal state. The cut chosento rejectbackgrounds shawvn, them
distribution (right).

4 The massmeasurement

A new massmeasuremertiasrecentlybeenperformedby the GEM collaboration14]. The
value for the massis 0.5 MeV below that obtainedby NA48 [15], but is in agreementvith
previous massmeasurement]. For this reasonKLOE is performinga new measurement
of the massusinga completelydifferentapproach. The massis measuredy studyingthe
decay ! ;! . To improve the enegy responsef the calorimeter a kinematic t
is performedwith constraintsfrom enegy-momentumconseration. A cut in the Dalitz plot
of the3 nal stateis performedin orderto reducethe backgroundwhich is mainly dueto
ete | ,ete” ! ee(),and ! O events(Fig.2,left). A sharppeakatthe mass
is foundwith negligible background ,eak 2 MeV), asseenin Fig. 2, right.

The2001-2002atasamplehasbeendividedinto 8 periods,eachcorrespondingo about50
pb~! of collecteddata.In Fig. 3, themeasurementsbtainedn eachof the 8 periodsareshown.
The statisticalerror hasbeencomputedby tting the 8 measurementwith a constant.The t
givesthevaluem = 547765 5 keV. ThebsystematicerrorhasbeerdeterminedJy studying
the effect of enegy, time, vertex positionand™ s miscalibrationon the measuredalueof the
mass.Studyingtheline shapeof the mesonwe nd thatthe masss 118keV below thevalue
reportedby the CMD2 coIIaboratioHlfS] shaving amiscalibrationof our™ s measuremeniVe
applya+110KkeV correctionto the ™ s and, to be conserative, assumen errorof 110keV on
this correction. This producesa correctionof +57 keV on the value of the mass,giving the
prelimianryresult

m = 547822 55tat 695y5t keV: (4)

p

Therelationbetweerthemeasured massandthe ™ s is shavnin Fig. 3 (right). Theindivid-
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Fig. 3. (Left): the massmeasuremenin several periods. The dashed-dottedine indicatesthe value
obtainedtting the8 pointswith a constantthe statisticalerror (continuousorderbox) andthes&stematic
error(dashedorderbox) areshavn. (Right): fractionalcorrectionto the massasafunctionof * s shift.

ual contritutionsto the systematicrrorarereportedn Tablel. All the measurementge within
theestimatedsystematierrorband.

As acheckof themethodve have alsomeasurethemasofthe °© usingthedecay ! ©
obtainingm o = 134990 6Bgat: 30syst: keV, which is fully in agreementvith the value
reportedn Ref.7, mPP ¢ = 1349766 0:6 keV.

The preliminary measuremenin eq.(4) differs from the NA48 measurementmN A4 =
547843 30star  4lsyst: keV) by only 0.24 standarddeviations. It disagreesvith the GEM
measuremer(m®EM = 547311 28y, 32ys: keV) by 7 standardieviations.

Tah 1. Systematicontritutionsto theerroronthe massmeasuremer(preliminary).

| Systematisource | error(keV) |

Enegy calibration 2
Enegy abs.scale 3
time abs.scale 4
vertex positionx,y 27
vertex positionz 5
"s 57

| overall | 69 |
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