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A @-factory offers the possibility to select pure kaon bearneutral kaons fromp — KsK are

in fact produced in pairs and the detection df&a(K_) tags the presence oflq (Ks),the same
holds for charged kaons. This allows us to perform precisesmme@ment of kaon properties. The
KLOE collaboration has measured most decay branchingsrafiés, K. andK* mesons together
with theK_ and theK™ lifetime, and the shape of the form factors involved in kaemieptonic
decays. These results provide the basis for the determimatithe CKM parameteys and the
most precise test of the unitarity of the quark flavor mixingtrix.

Bounds on new physics extensions of the standard modeleygthbm flavor violation have been set
using the KLOE result oR¢ = I'(Ke2) /I (Ku2) based on the complete data set & 1. The
final 1.3% accuracy on the ratRx has been achieved measuring the differential witlttK —
evy)/dE,/T (K — uv) for photon energies 1€ E, < 250 MeV.

We are presently finalizing new determinations of kheandKs lifetimes using the whole KLOE

data set, consisting of more thar®1d— KsK, decays.
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Introduction The KLOE experiment collected 2.5 fb~* of integrated luminosity at DRNE,
the Frascatip-factory [1]. DA®NE is ane"e™ collider that operates at thg-meson mass. Ap-
factory offers the possibility to select pure kaon beams kidion pair is in an antisymmetric state
so that the final state is alway&K,. Therefore, the detection of l§ signals the presence of
a Ks of known momentum and direction, independently of its dewengde. The same holds for
charged kaons. The KLOE detector consists of a large cytiaddrift chamber, surrounded by a
lead/scintillating-fiber sampling calorimeter. A superdacting coil surrounding the calorimeter
provides a (2 T magnetic field.

CKM unitarity The most precise test of CKM unitarity is given Wiq|? + [Vus|? + [Vup|? = 1
where|Vyq| is measured from superallowed 6+ 0" nuclearf decay,|V,4 extracted from kaon
semileptonic decay anf{4| being negligible. The kaon semileptonic decay rate is givgn
BR(K — mlv(y))/T = G?nR /(7681°)CE Vus|?| f1-(0)|21 ) Sew[1+ dsu2) + dem], Where the branch-
ing rations and the lifetimes are obtained experimentaliynf semileptonic decays inclusive of
radiation. The theoretical inputs are: the universal stimtance electroweak correcti@,, the
hadronic form factor at zero momentum transfe(0), the form factor correction for strong SU(2)
breakingdsy ) and the long distance electromagnetic effe¥ls KLOE has measured all rel-
evant inputs for charged and neutral kaons: all the bragctatios, lifetimes and form factors.
The measured values ¥fsf, (0) are [2]: 0.2155(7) foK €3, 0.2167(9) folK 13, 0.2153(14) for
Kse3, 0.2152(13) folk*e3, and 0.2132(15) foK*u3 decays. Their average yieldssf, (0) =
0.21576) (x?/ndf = 7.0/4, Prob= 13%), with 0.28% accuracy to be compared with the 0.23%
of the world averag¥,sf  (0) = 0.21665) [3]. Definingr e = [Vusf 1 (0)|%3/[Vusf+ (0)[2 = 05 /68,
whereg, is the coupling strength at thWg¢ — (v vertex, lepton universality can be tested comparing
the measured value with the Standard Model prediatith= 1. KLOE obtained ;e = 1.000(8),
averaging between charged and neutral modes, to be compine@ ¢) r = 1.004233) from lep-
tonic pion decays [4], an@ ye)r = 1.000541) from leptonict decays [5]. Using/ysf. (0) from
K3 decays and . (0) = 0.964(5) [6], we obtainV,ys = 0.223713). MoreoverVs/V,q can be mea-
sured using the ratio of the radiative inclusive decay rafés® — p*v(y) and ™ — u*v(y),
combined with the lattice calculation df /f; [7]. Using BRK* — pu*v) = 0.636§17) from
KLOE [8] and fx/f; = 1.1897) [9], we getVys/Vug = 0.232315). Combining this result with
Vs from K3 decays andl,q = 0.9741826) [10], CKM unitary has been tested to &0 level:
1— [Vug|® + [Vus]? + [Mub|? = 4(7) x 10-4. We then obtaine@ckm = Gr+/[Vud|2 + [Vus2 + [Vubl? =
1.1663335) x 10°° GeV 2, with Gp = 1.16637135) x 10> GeV 2. At present, this result is
more accurate than what obtained frardecays and electroweak precision tests.

M easurement of Rq = I'(Ke2) /I (Ku2) The decayk* — e*v is strongly suppressed in SM
because of the helicity conservation and represents a fdweobe for new physics effects. Small
deviations from SM value dRx, evaluated with high precision, are expected within MSSkhwi
lepton flavour violation by the charged Higgs [1Hx has been measured with a 1.3% accuracy,
using the complete KLOE data sé® = (2.4934 0.025st+ 0.01%ys) x 107 [12]. The effect
of radiative corrections has been carefully evaluated irdicghted measurement. The result of
(dr (K —evy)/dg,)/I' (K — uv) integrated over 1& E, < 200 MeV isR, = (1.483+ 0.066sat+-
0.013;s) x 10°° [12] in agreement with the Pt prediction at(e?p*). Our result onRy gives
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strong constraints for tghandmy+, as a function of the 1-3 slepton-mass matrix elendggt

K. lifetime measurement The K. lifetime (1) uncertainty is the limiting factor on the
accuracy ofV,s measured fronK_ semileptonic decays. To improve this accuracy the KLOE
collaboration has decided to perform a newmeasurement with- 46 million of K — 37
events. K. mesons are tagged by detectikg — " m decays and the proper time distribu-
tion obtained withK, — 37° decays is used to measufg lifetime, exploiting the high branch-
ing ratio of 31° decay mode and its high detection efficiency. The prelinyinasult is: 1, =
50.56 4 0.14s¢at £ 0.215yst NS [13] compatible with the previous KLOE measurement [1#he
expected statistical uncertainty with the whole data san®bgi: ~ 0.1 ns, and the systematic
contribution, partially statistical in nature, is expette decrease as well.

Kslifetime measurement KLOE measure&s lifetime (1s) with pureKs beam and exploiting
the event by event knowledge 6§ momentum. The lifetime is measured by fitting the proper time
(t*) distribution ofKs — " 1T~ decays. Thé&* resolution is improved reconstructing the interaction
point event-by-event using a geometrical fit, selectingheveavith pions decaying at large angle
with respect to thég direction. The efficiency of the selection 46 13%. Since the resolution
depends on th&s direction, we fit the proper time distribution from -1 to &§in each of 180
bins in co$6«) and¢k. The statistical error oms is less than 0.1%. The final result has now been
submitted for preliminary [15]1s = (89.562+ 0.02%at+ 0.0435ysy) PS.
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