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The KLOE detector

0,/p =0.4 % (trackswith 6 > 45°)
o, Mt =150 um (xy), 2 mm (2)
O-XVGI’teX _~ 1 mm

oM)~1MeV

¢(E)/E = 5.7%NE(GeV)
¢(t) = 54 ps/VE(GeV) O 100 ps
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Kaonsa KLOE

,1_.

* The ¢ decaysat rest allow usto ‘%y
select monochromatic

(p ~ 110 MeV/c) pure beams of Kaons
* Observation of K¢ signals aﬁ[
presence of Kg,
« Ksdecaysnear IP: A~0.6 cm
« ~50% of K, decaysinsidethe
detector: A, ~340cm

A, ~95Ccm

e Events per pbt:

K*K-  1.5x 106/pb-t
K Ksg 108/pb-t ¢ ¢
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Tagging of neutral kaons

S L NUH I LH 1
K, tagged by Kq - 77 71 Kstagged by K| interaction in EmC
Efficiency ~ 70% Efficiency ~30%
K, momentum resolution ~1 MeV Ksmomentum resolution ~1 MeV
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Measurement of K, BR’S

NN 1
BRI, ~ )= @@@)/%(al)
/ \

Reconstruction efficiencies: Tagging efficiency
K, —muv,mev g (rec) 055%
K, - #+m-n0 £ (rec) 040% !
Ky - 3a° £ (rec) 0100%

Integral over the fiducial volume:
g (FV,t ) 026%, dependson 1,

Trigger required on the K4 side
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At least 3 neutral cluster
Neutral vertex reconstructed along K, direction using TOF
Efficiency closeto 100%, bkg 1%
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2 tracksforming a vertex along the
K, direction.

Vertex and tracking efficiency
[65% for KI3 and 40% for 3m
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Events counted by fitting missing
momentum minus missing ener gy
In the pion-muon hypothesis
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2 tracksforming a vertex along the — ——
K, direction. Events counted by fitting missing
Vertex and tracking efficiency momentum minus missing ener gy
[55% for KL3 and 40% for 31 in the pion-muon hyphthesys
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Absolute BR's results

* Absolute BR'sresultswith (1, = 51.54 + 0.44 ns):

%4 of 2001-2002 data has been used for efficiency evaluation and
Yafor BR measurement corresponding to 13x106 tagged K, .

BR(K, — Tev(y) ) = 0.4049 + 0.0010 # 0.0031 ~8x10° events
BR(K, — Tuv(y)) = 0.2726 £ 0.0008+ 0.0022  ~5x10° events
BR(K, — 31 =0.2018 + 0.0004 + 0.0026 ~ 7x10° events

BR(K, - TTrTe(y) ) = 0.1276 + 0.0006 + 0.0016 ~ ~ 2x10° events
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Absolute BR's results

We measure ~99.64% of the K, decays:

BR(K, —i)[T(K,)] +0.0036=1 — 1(K)
2 BR(K, -~ X) =1.0104+0.0076  Raredecaysfrom PDG
Assuming Z BR(K, - X)=1: T1,,=50.72+0.14+0.36 ns

BR(K, - Tev(y) ) = 0.4007 £ 0.0006 + 0.0014(tag-trk)
BR(K, - muv(y) ) = 0.2698 + 0.0006 + 0.0014(tag-trk)
BR(K, - 3m°) =0.1997 + 0.0005 + 0.0019(event counting)

BR(K, - TTrTe(y) ) = 0.1263 % 0.0005 + 0.0011(tag-trk)
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Radiative corrections
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Theradiation isincluded in the MC ssmulation for all K decays.

The E-P shapeischecked using Ke3/Ku3 enriched samples obtained from an
Independent calorimetric selection: Tof, E/p, and cluster centroid position.
The Ke3 BR changes by 2% neglecting theradiative tail.
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K, lifetimefromK, - 30

« Wemeasure a large fraction of K
decay length AL/A 00.4= high
statistical sensitivity to A

« K, momentum measur ed from
Kg-TUTT

« K - 31t efficiency >99% = low
sensitivity to efficiency variations
along the K path

e Timescale calibration at 0.1% level
= entersdirectly in thelifetime
measur ement

« K, -1t as a control sample for
the estimate of efficiency and
resolution.
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K, lifetimefromK, - 30

x 102
n ™F Entries 130—
c e _#7ndt 6597 | 67 B
o U < P1 ATITEH6 £ 176.7
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=L /fyc (ns)

T (PDG) (fit) = (51.7£0.4) ns
T (Vosburg, 1972) = (51.54 £ 0.44) ns- 0.4 Mevents
T, (KLOE) =(50.87+0.16 +0.26) ns - 14.5 Mevents—440 pb-!
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K semileptonic decay

«Selected using Tof technique
*Event counting obtained by
fitting the E(T®)-P distribution
*Thetwo charge modes are
measur ed independently
 selected ~10% signal events per
chargein the 2001-2002 data
sample.

- ev/MeV

: e Data

- —MCsig+
- bkg

L N('e v)=11,805+177

~40 0

20 40 60 80

BR(K g — TV) = (7.09 £ 0.07,, * 0.08,,) 10"
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V  from KI3 decays and 1,

Prescription from hep-ph/0411097 (F. M escia @l CHEPO4):

1) Quadratic parametrization of the form factor momentum dependence:

¢ PURT: A,=0.0226 +0.0114  fromKTeV
f(t)= 1:(0){1“1 ot } A, =00023+00004 +ISTRA
7T+ m A,=0.0154 + 0.0008
2) K| lifetimefrom KLOE (average of the two measurements) :

1., = (50.81+0.23) ns

3) BRstrom KLOE set thesum =1 BR(K - T®v) = 0.4007 + 0.0006 + 0.0014
BR(K,_ - Tuv) = 0.2698 + 0.0006 + 0.0014

4) Form factor f.X0) from Leutwyller-Roos: 0.961(8)
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V  from KI3 decays and 1,

Quad. Parametrisation (KTeV+ISTRA+)
AT ,=0.0221(11), A" =0.00226(41), 3,=0.01541(54)

|VUS|Xr+Kx(O) " [ m  PDG-2002] £ E BKPE;{’I'{KL

KLOE-K|

Ty A

0.212 — e =

0.208 — -1 —

L < DY (K,)=51.50(40) ns 1="OR (K )=50.81(23) ns

KESKOE_;K x° KESKOESK

u3 u3 H3 u3

KLOE results: IV J*f,H0) (K, =0.2169+ 0.0017
V. [xF,€0) (K. ) = 0.2164% 0.0007
VX KHO)(K ) = 0.2174% 0.0009

From Unitarity:  (1-|V ,[)¥*f *™(0) =0.2177+ 0.0028

K’
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Tagging of charged kaons

e Tag performed selecting K* - v, -
TETP decays (85% of K<) by =~ K : Y
measuring the charged particle

momentum in the K rest frame (P).
* In the following analysesthe i
trigger isrequired on thetag side. L] I K
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M easurement of B

R(K* > pv(y))

Combining the experimental value of
(K = pu(y)/T (1T pv(y))

with theratio

f /f obtained from lattice calculations

we can extract theratio |V ,JJ/|V 4l
(M ar ciano hep-ph/0406324)

Entries

Sdlection

* Negative sdlf-triggering pv-Tag
e 2002 data (1175 pb* (2/3 isused
as efficiency sample)

« Background eventsidentifyied
by the presence of a neutral pion.

Particle momentum in K rest frame

D 200153

Entries 2175800

Mean 213.3

RHS 45.81
MC
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M easurement of BR(K*  pv(y))

e Event counting performed by
fitting the P* distribution with ="
signal and background shapes
obtained from data control
samples. bkg-sample selected
by looking for 2 photonsfrom

neutral pion; control sample _ { Tt
for signal shape selected by _— "
Identifying the muon cluster in

the Emc. Theshapesare 1000

properly corrected usng MC i
simulation. 30 JJ ' L
» Systematics are dominated by i L\".._...,- | P(1) (M ey) |

- . . W‘ A = L
efficiency estimate. "0 20 20 240 %0 280 300

BR(K* - p*v(y)) = 0.6366 = 0.0009 (stat.) + 0.0012 (syst.)
Chiang=0.6324 + 0.0044 PDG fit = 0.6343 + 0.0017

Counts/MeV

'uv

2500 - N(w'D) = 256202042309
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V . from K* - pv(y)

Following the method from Mar ciano hep-ph/0406324 -
fi /f 7=1.210+£0.014 (MILC Call. hep—lat/0407028)v

0.235
Vud=0.9740+0.0005 0. 2325 d Unitarity Yus = 0.2265(22)
(super allowed (-decays) : _
0.23 F
: 7
Vus=0.2223+0.0025  0.2275 % %
0.225 - % L
0.2225 £ I er_m
0.22 F WKLOE  AKTeV |
00175 [ ®NA4B  WEBHS
0.215 F
0.2125 L
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Ko Ko Ko Kl Ks K K s K K, K
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Semileptonic decays of K*

Absolute BR measur ement.

K* - UV, Tt decays used to tag the events. — -~
K5 selection: balsy I

®
A §
|
|
I
I
| I
¥

kaon decay vertex in FV AL 1N
Reject two-body decays: P*(m) < 195 MeV A | o)\
Cut on missing momentum to r g ect y e b= i
TUT- TV decays. &ﬁ ! :

TO search: 2 neutral clustersin EmC, t TN e A j
prompt wrt the K vertex. [ |
Spectrum of charged daughter mass, m?, {H i 1 HY
from TOF measur ement. “i;t ' ka7

I~
I
@
I
y

m2?=p2 x[(cT/L)>-1]

Ratio of data and M C efficiency isused to
correct M C acceptance.

Claudio Gatti CKM 2005 San Diego March 2005



Semileptonic decays of K*

< 1800 | [ Entdes 24102
g - Data
s 180 P Mcfitresult: o N(rey) = 267744215
E 1400 ' o N(r°uv)= 16586180
E 1200 - ;T N(Bkg-) = 742472
W Ll
M “=prric® X[(C(t -t ) L1k )=-1] s} A K* 1P Tag
600 |- ¢ ‘
w |- f \ o

15000 2 25000 30000
m- (MeV™)

Tag K*u2 Tag K*m2 Tag K-u2 Tag K2
N | 67022+331 | 26774+215 | 71188+ 345 | 25942 + 211
Neyz | 42096+282 | 16586+ 179 | 44925+ 293 | 16465+ 180

0 — = o
J15000-10000 -5000 O 5000 10000
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Conclusion

With the data collected in the year 2001-2002 KL OE has measur ed.:

*Thedominant K, BR’s with 0.5% accuracy
* TheK_ lifetime with 0.6% accuracy
* BR(Ks— mev) with 1% accuracy
* BR(K* > p*v) with 0.2% accuracy
* All BR’sareinclusive of theradiation
Final papersare under review by the Collaboration

A large number of K* semileptonic decays has been collected and identified
allowing usto measure all the BR’swith better than 1% accuracy

KLOE ishow measuring:

o K*lifetime

« KI3 form factor

* Kg-»muv BR

Coming soon the update of I'(K - 1t1T(Y))/T (K s - TOTP) measur ement
W e expect to collect 2fb-! for the end of December 2005
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