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The KLOE experimenthas measurednost of the decaybranchingfractions (BR) of K¢, K
andK* mesonsproviding precisionresultson the CKM parameteV s, andthe mostsensitve
unitarity test of the quark flavor mixing matrix. We are presentlyfinalizing i) the analysisof
theBR(K* — " ir* i) thatcompleteshe measurementsf thekaondominant8R'’s, andii) the
updateof theupperlimit ontheBR(Kg— 319, publishedn year2005. Theneutralkaonsystem
offersthe uniqueopportunityto performtestsof CPT invarianceandquantummechanic§QM).
In particular a new analysisof the KLOE datais in progresgo testCPTandLorentzsymmetries
in the framework of the Standard-ModeExtension(SME), exploiting the EPRcorrelationin the
neutralkaonpairsproducedat the ¢-factory | reporton the ongoinganalysesandpoint out the
prospectdor furtherimprovementsn sensitvity on kaonphysicswith the KLOE-2 experiment,
thathasbeenapproredto integrateof orderof 20/fb with anupgradedietector
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1. Vs

KLOE hasproduced¢he mostcomprehensk setof resultsfrom a singleexperimenti], mea-
suringthe mainBRs of K, K*, andKg (uniqueto KLOE), including semileptonicand two-body
decays;lifetime measurementfor K|, Kq [2] and K*; form factor slopesfrom the analysisof
K e3 andK u3. Thesedatatogetherwith the valueof [V,g|/|V, 4| from the measuremenof the
K* — p*v(y) branchingratio andthe extractionof |V, 4| from superallved nuclearB decays,
provide thebasisfor testingthe unitarity of thequark-flavor mixing matrix. To extract|Vys| x f. (0)
we usethe QU (2)-breakingandlong-distancé&EM correctiongo theradiation-inclusie decayrate
[3]. Themeasuredaluesof |V, x f, (0) from thefive semileptoniaclecaymodesagreewell within
the errorsandaverageto |V,s| x f, (0) = 0.2157:0.0006,with x2/ndf = 7.0/4 (Prob=13%).The
0.28%accurag of thisresulthasto becomparedvith the 0.23%of theworld averageVys| x f (0)
= 0.2166+ 0.0005[4]. Using the determinatiorof |V, x f, (0) from K, decaysandthe value
f, (0) = 0.964(5) from [5], we get|V,s| = 0.223713). Furthermorea measuremertf Vys|/|V 4|
hasbeenobtainedfrom the comparisorof the radiation-inclusie decayratesof K= — u*v(y)
and rt — p*v(y), combinedwith lattice calculationof f, /f; [6]. Using BR(K* — pu*v) =
0.636617) from KLOE [7] andthelatticeresult f, / f; = 1.1897) from the HP/UKQCD'07 [8],
we obtain [Vys|/|V, 4| = 0.232315). This valuehasbeenusedin afit togetherwith the measure-
mentsof |Vy¢ from K, decaysand|V, | = 0.9741826) [9] from superalloved nuclearf decays.
Theresultis [V, 4| = 0.9741726) and|Vys| = 0.224910), from which CKM unitarity is confirmed
throughAgyy = 1 — (Vygl? + [Vus|? + [V, ) = 4(7) x 1074, Thesensitvity of the quark—lepton
universality testis competitve with the measurement8om 1 decaysand from the electraveak
precisiontests[iLd]. TheKLOE-2 experimentandthe upgradeof the KLOE apparatus[{fiwith the
yy taggersystem theinnertracker basedon the C-GEM technology andthe calorimetersat low
polarangle,have beenappraedfor integrating,in year2012-201520/fb at DA ¢NE thatis adopt-
ing a new craib-waist beaminteractionschemeto increasethe luminosity to ~5x 10%cm—2s~1.
KLOE-2 cansignificantlyimprove theaccurag onthemeasuremerdf K| , K* lifetimesand Ke3
branchingratio with respectio presentworld average[i12], reducingthe 0.23%fractionaluncer
tainty on |V x f, (0) to onepermil level. Lattice QCD simulationshave recentlymadetremen-
dousprogressandin neartermtheaccurag on f(0) could reachthe experimentalsensitvity on
\Vus| x f,(0). At thatlevel, the precisiontestof CKM unitarity, o(Accy) = 2— 3 x 104, will
belimited by theaccurag on |V, 4| presentlyat0.026%[13] anddominatecby the uncertaintyon
radiatve corrections.

2. Kt =t

TheBR(K" — " it 1) wasobtainedwith 4% relative precisionanda nev measuremerst
0.5%level hasanimpacton the semileptoniadecays(thuson |Vys| x f, (0) ) andon the rirT scat-
tering lengthsfrom the K* — " °1® cuspanalysis. The ongoingstudyof the K+ — mrtmrt i
decayis basedon i) the selectionof K* candidategtaggingprocedure)y the identificationof
K- — i andK~ — p— v samplesindependentlyreated;ji) thereconstructiorof theK+ path
from the kinematicalconstraintggiven by the K= momentumand ¢ momentum(from Bhabha—
scatteringevents);ii) the backward extrapolationof arny chaged track not belongingto the K~
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decaychain;iii) thereconstructiorof thetrackclosest-approacpoint (CA;) andclosest-approach
distancgCAd,) totheK ™ path;iv) theselectiorof eventswith atleasttwo trackswith CAd; < 3cm
andCA, outsidethe drift chamber(DC) (for a bettercontrol of systematicdrom taggingproce-
dure); v) the measuremendf the missing—masslistribution, M2, = A2 E, ., - |A P, |2
The taggingprocedureaffectsthe selectionefficieng of the K™ — m " sampleintroducing
a bias (tag—bias)on the BR measuremerthat hasbeenevaluatedby Monte Carlo simulationand
controlledby the comparisorof the two taggingchannels.A further control of the tag—biasis in
progresspy the selectionof a third taggingsamplebasedon the K~ identificationthroughthe
dE/dx measuremerih the DC. The selectionefficiengy of theK™ — ™" m sample(~ 7%) is
obtainedfrom the study of a control sampleof KT — mX. A fit to the missing—masslistritu-
tion with the Monte Carloshapedor signalandresidualbackground$1% level of contamination
by otherdecaysalmostuniformly distributedin the Mﬁ]iss rangeof interest)is usedfor the event
counting. Fromthe preliminaryanalysisof a subsamplef 174/pbwe obtaineda relative erroron

theabsoluteBR of 0.6%thatwe arecheckingto assesghe variouscontritutions.

3. Kg— PP

TheCP-violating transitionKg — 1°n°m? is expectedwith aBR of 1.70(2)x10~°. KLOE has
obtainedthe upperlimit BR(Kg — 31%)< 1.2 x 10~/ at 90% C.L. usinga sampleof 450/pb[{4].
The main backgroundsourceis given by incorrectlyreconstructedg — m°° decayswhenthe
photon-enagy depositin the calorimeteris reconstructeds split clusters,or additionalphotons
from machinebackgroundareassignedo the Kg decay Theresult,a factorof tenbetterthanthe
previousupperlimit, hasallowed KLOE to increasehesensitvity ontheCP andCPT parameters
usingtheunitarycondition(Bell-Steinbegerrelation)asexplainedin Ref. [115]. Sincethen,further
improvementson the clusteringprocedureo recover erroneously-spliphotonclustersareproven
to reducecontaminationby a factor of six while leaving the signal efficiency unafected. The
ongoinganalysisproceedghroughi) the selectionof K5 candidatesy the identificationof K
interactionsin the calorimeterrequiringan enegy releaseAE,>129 MeV and 0.1966, <0.250;
i) the selectionof eventswith six promptneutralclusters(not connectedo ary trackin the DC
and with times compatiblewith the hypothesisof photonsfrom the interactionregion); iii) the
X3, evaluationwith the measurementsf the position,enegy andtime of eachphotonconstrained
by total enegy-momentunmconseration: the eventswith x2,>35 arerejected;iv) the evaluation
of x3, and x2, with the measurementsf the position, enegy andtime of eachphotonin the
hypothesisof Kg — 3n°, andKg — 2n° plus two additionalclustersfrom machinebackground,
respectiely. The candidatesrethosewith x3, <4.6and12< x3_<60; V) therejectionof events
thatin the secondhypothesisat point iv have a total enegy Etot,, >(510MeV - 1.70;); vi) the
evaluationof theminimal distanceamongphotonclustersn the event,keepingascandidateshose
with R,;;>65cm. Theselectiorefficiency is obtainedrom Monte Carlosimulation,e;,, = 0.19(1).
Fromthe selectedsampleat pointi) the Kg — 2m° eventsarealsoidentified(g,,, = 0.660(3))and
usedas normalizationfor the BR(Kg — 31°) measurementNo candidatesurvives the analysis
selection,and9.0x 10’ Ksg— 21° decaysarefound in the taggedsample.The preliminaryresult
for theupperlimit, on 1.7/fb of integratedluminosity is BR(Kg — 3n°)< 2.910°8 at90%C.L., a
factorof 4 betterthanthe previous KLOE result. Studiesarein progresgo evaluatethe increase
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in acceptancat KLOE-2, from the installationof the crystalcalorimetersat low angle[1Z], and
theimprovementin taggingefficiency from the additionof K, decaysamples.This is important,
togethemith the backgroundsuppressiombtainedoy the ongoinganalysisjn the perspectie of a
first evidenceof the processat KLOE-2.

4. QM and CPT test with neutral kaon interferometry

Severaltestsof QM andCPT invariancehave beenperformedat KLOE, wheretime evolution
of the neutralkaon pairsis sensitve to decoherenc@henomenaandto the breakdavn of CPT
symmetrydealtwith in thestandard.orentz—symmetry—violatg Extensiorof the Standardviodel
(SME)[12]. Thefirst evidenceof theinterferencénasbeenobtainedn year2006.Sincethen,more
datahave beenanalyzedandimprovementsn the analysisprocedurefiave broughtthe resultson

decoherencandCPTviolating parameterpresentedn Ref.[1§. An analysisof the

KgK, — mrm - final stateis in progresgo improve onthe SME parametersthroughthe
measuremertf the decayamplitudeasa function of the delaybetweerkaondecaysprdered
accordingto thequadranin the celestialcoordinateframe. Thereconstructiorof eventsin the
region At~0 is crucialfor the precisionmeasuremertf theinterferencaermandtheinner
tracker, thatis beingconstructedor the KLOE-2 experimentwill improve theresolutionfrom
Oy ~ Tgto ~ 0.37g, andthesensitvity to mostof the QM andCPTtestsby afactorof 2. The
physicsreachon kaoninterferometryat KLOE-2, up to afactorof tenbetterthanpresentata,is
summarizedn [12].
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