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Interest in LU tests with kaons i1 @

30/ [4

In SM, electron and muon differs only by mass and coupling to Higgs
New physics extensions of the SM with LFV not ruled out, so:
« Can search for processes forbidden/ultra-rarein SM, e.g. K - pe

« Can measureratio of coupling constants, seeking deviations from 1
In processes well known in SM, like:

R, =F(K)IT(K,) - GG
> RK — r(K - a))/r(K - u.V)

Don't expect deviations from SM comparing K, vs K FFt
dependences, but slopes can help in testing H* effectsin:

>R, =T (K > pv)/I' (Tt > pv)
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LU from semileptonic kaon decays oy @

30/ [4

GF mK

TR JEW CZ Ixe (14 0%)

Master formula: D(Ks(,)) = [Vus? [f27 (0))°

Theoretical inputs:
o f,(0), form factor at zero momentum transfer: purely theoretical calculation
« 0/, em.- and (for K*) I-breaking effects, known @ few per mil level
o [S.y» short distance corrections (1.0232), C, = 1 (2*) for K° (K*) decays]

Experimental inputs:
o It = T({A} {A},0), phase spaceintegral, A,, A, denote the t-dependence of
vector and scalar form factors;
o I3y SEMIleptonic decay width, evaluated from y-inclusive BR and lifetime

m,, appropriate kaon mass
KL OE measurement for all relevant inputs. BR's, T's, ff's
Can compar e short distance couplingsg = |G_ V_|for eand p modes
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LU from K13 decays: results from KLOE (@&

sjo /I KL

Use ff dopesfrom KLOE_, KLOE ;to evaluate phase spaceintegrals

Mode f (0) x|V | Error,% KLOE input External input

K. 021547(72) 0.34 ff, BR, T,
K., 021661(93) 043 ff, BR, T,
K., 0.21522(145) 0.68 ff, BR 1_[PDG]
K*,  0.21465(137) 0.64 ff, BR*,1*  1*[PDG]
K* . 0.21302(155) 0.73 BR*, T T [PDG]

pu3

Avgll  0.21556(59) 0.27

e/l univer sality satisfied, using only KL OE results get accuracy <0.004:
K o(n)/g(e) = 1.0054(44) cfr with g(p)/g(e) = 1.0232(68) [PDG04]

L

K+ o(p)/g(e) = 0.9924(54) cfr with g()/g(e) = 1.0020(80) [PDG04]
Average g(1)/g(e) = 1.0005(38)

Comparewith T - lvv decays: g([)/g(€) = 0.9999(20)

O takes correlationsinto account (see E. De Lucia talk), P(x?/ndf = 6.1/4) = 19%
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New-physics potential of R, - @

30/ [4

SM prediction has 0.04% precision, benefiting of cancellation of hadronic
uncertainties (nof,)

Helicity suppression boosts NP effectsin R, [Masiero-Paradisi-Petronzi]

In R-parity MSSM, LFV can give 1% deviationsfrom SM:

4 9
m g m . 312 6
- (5 ) () it v

€

NP dominated by contribution of ev_final state, with effective coupling
g2 I,

LFV ., pSM
Ry ~ Ry

IH v, — 3 M Aqs, from theloop:i EH(
Present accuracy on R, @ 6% Ok @ﬁf"'\\
| g Yroy
New measurement of R, can bevery S

Interesting, if error ispushed @1% or better
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Kaon physics at KLOE oy &ﬁ

K, K*~ pairsfrom @decays, emitted ~back to back, p ~110 MeV

Identification of K, (K*7) decay (interaction) tags presence of K, (K™

Almost pureK, and K*~ beams of

known momentum + PID
(kKinematics & TOF):

e Accessto absolute BR's

o Precise measurementsof K
from factorsand K, K* lifetimes
(acceptance~0.51,, T,)

Above pointscrucial for VVusdetermination from Ke3 decays
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Overview of KLOE data

Data taking for KL OE experiment, years 2001-2005, now run completed

~~
o wof L KLOE "logged" 2005
O 160 H/pb/month 01-05 2004
- 734
s o 2002

S 2001 320

E 100 F 172
\-I—J

=
|
month since Jan '01

1 3 5 7 9 11 13 15 17 19 21 37 39 41 43 45 47 49 51 53 55 57 59

[.5fb™ integrated @ V=M (@), corresponding to 2.5 10° K K, pairs

R, analysis presented here based on first 1700 pb™ collected
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Analysis of Ke2/Km2

BR(K _)~10°, expect at most 4x10* events

Perform direct search for K _, K 2 notag: gain x4 of statistics

Select 1-prong decaysin DC, K track from | P, secondary 180<P<270 M eV

Exploit tracking of K and secondary: assuming m =0 get M |
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Analysisof R = Ke2/Km2

Apply quality cuts, OK to count K ,, not for K, (still B ~10xS)
1-prong efficiency ratio correction only 2%, use data CS of K to check
Further rejection for K _: extrapolate track to EmC, select closest cluster

PID exploits EmMC granularity: energy depositsE,_into 5 layersin depth
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Analysisof R — PID using EmC

Electrons: initiate shower soon at EmC entrance, total energy E /P ~1

Muons. mip-likein first two layers, Bragg's peak at the end
Cuton A =E-E/(E+E), max{E }, A =(E -E_)/(E +E )
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Analysis of Ke2/Km2 — PID viaEmC @8 &@

Sjo/I

Impact of PID: retain 60% of signal, regect all but 0.2% of background
Check with K| data/M C control sample (w incomplete coverage)

After PID count Ke2 events

wMCK ,w/oPID
MCK_,wPID

MC K_, w/o PID

| Dataw/o PID
Dataw PID

MC K oW Pl D
10000 5000 0 5000 10000 15000 20000 25000 -10000 5000 0 5000 10000 15000 20000 25000
M 2| (|\/| EVZ) M 2| (|\/| EVZ)
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Analysis of R — Count Ke2 events oy &@

K, event counts: likelihood fit of M| vsE_
ol nput: M C shapesfor Kew and background
oFit parameters: # of K_, and background, get 8090+160 obser ved evts
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Analysis of R, — Radiative corrections 5 &@

Tomatch theory, hasto count IB only: 107
EEvtle.S MeV

e Fit using IB+DE, count I B by 105l

considering as“signal” E" <20 MeV |

« Correct for IB tail, €' = 95.28(5)

» Repeat fit varying DE by its 15%

uncertainty, get 0.45% error
Correct for ratio of Ke2 and Km2

trigger and one-prong efficiencies, and
for PID Ke2 efficiency, get:

ﬁh(Q EERE TRKE£R§ 1 1
Rk = — = O [ ] = (2.55+0.05 + 0.05)x10>
K7 Nioa | RS | | R | [ovmapm] w7 )

Agreesw SM: (2.472 £ 0.001)x10> &2 NA48 preliminary: (2.43+0.04)x10°

KLOE resultson lepton flavor universality tests—T. Spadaro— EPS-HEP 07, Manchester, 19 Jul 07 13




R — Perspectives toward 1% error 5y &@

Sjo/I

Present status To complete analysis

1.1% Signal counts/1.7fb +30% of data under processing
+40% w recover of prompt K decays

0.7% Bkg subtraction x2 reection from kinematics

1.4% MC Bkg statistics x2 M C stat under processing

1.9% stat error

1.5% incomplete PID CS coverage x 4--8 CS stat available, loosen PID cut
0.9% one-prong CS stat < 0.3% using all data
0.9% TRG minimum-bias stat Better control of trigger variables

2.0% syst error
Will push error @ 1% final mmt will be compared with forecoming mmt
with 0.3% accuracy from P326/NA62, see R. Fantechi talk in BSM session
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Sensitivity shown as 95%-CL excluded regionsin thetanf3 - M, plane, for
fixed values of the 1-3 slepton-mass matrix element, A , = 10°, 0.5x10°, 10*

Present KLOE result: R, = 2.55(7)x10° Per spective: R, = 2.55(3)10°
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K , — Sensitivity to NP -t L

30/ [4

Other NP searchesin helicity-suppressed decays. '(K - pv)/T (Tt Hv)
Pseudoscalar currents, e.g. dueto H*, affect the K width:

T(M ¢ . 2.1 . .
(M —tv) 1 —tan2g | —od "M for M = K, Tt[Hou, Isidori-Paradisi]
FSM(M—>€1/) My +Mmgq ) Mm%

3!\?

£

2
) ‘Vus‘g f}z;’ 1+%CK
)2 Vi f2 142G

mg | 1—
Expect 0.4% effect on K/mratiowrt SM, S22 (

’ rwwm) e (1

:\31\3 LSM ;5 ]

Theoretical inputs:
o £ [f,=1.189(7), from HPQCD-UKQCD [arXiv:0706.1726]
- Radiative corrections C, _ for K and 1t decays [Marciano PRL93 231803,2004]
Experimental inputs:
« M F(nuz) from PDG
o T* from average of PDG and recent KL OE measurement

e BR(K* — ntv(y)) = 63.66(9)(15)%, from analysis of ~ 175 pb~ of 2002 data
Get: V /V ,=0.2323(15)

KL OE resultson lepton flavor universality tests—T. Spadaro— EPS-HEP 07, Manchester, 19 Jul 07 16




K, — Sengitivity to NP

How to compare thiswith the CKM elements extracted from K ,?
« Use KLOE-average V = 0.22433(134), with f*(0)= 0. 9609(51) [UKQCD RBC]
. Useworld-averageV = 0. 97372(26)
. Assume CKM unitarity for K, decays § =

FitV  fromK jandV  fromK,, get: -

V (K,) =0.22635(86) 0

V (K ,,) = 0.22626(146)
«p=-3%

NP sensitivity of B(B —» tv) = 1.42(44)%10™
[Babar-Belle average] can be compared:
o Complementary -

100 200

e Promising: Callan-Treiman + FF's may improve [Stern+co||] M, (GeV) |

40

B 95% CL from K—uv/n—uyv
95% CL from B—1v

V+A termsmay also affect V (K )V (K ) [see Oertel and Mescia talks]
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Conclusions iy @
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KL OE measurements greatly improve knowledge of gauge coupling:

Comprehensive set of observablesfor K decays. BR'S, T's, FF's
L epton universality test from K, decays satisfied at < 0.5%

New and interesting tests of NP effects from two-body decay studies:

Golden observable: R, , measured @ 3%, already interesting to limit

Solid roadmap to push both statistical and systematic errorsdown @ 1%

Sensitivity to NP effectsfrom K /1t ;:

Complementary with Babar-Belleaverageof B - tv
Expect both theor etical and experimental improvements, see F. Mescia'stalk

Future developments:
Focus put on FF slopes from analysis of K=, decays, still missing

Don't forget, analyses of whole data set for K, » muv, FF'sfor K, - muv
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