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KLOE prospects for Kl3 decay 
measurements


KLOE at DAΦΦΦΦNE: detector and data set


Determination of Vus from Kl3 decays
� Absolute BR’s
� Lifetimes
� Form factors


Conclusions and Outlook
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KLOE operates at DAΦNE, the e+e- collider 
known as the “Frascati φ-factory”


Kaons are produced almost back-to-back in the Laboratory
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2000 run:   25 pb-1    7.5 x 107 φφφφ first published results
2001 run: 190 pb-1    5.7 x 108 φφφφ  


    


  analysis in progress
2002 run: 300 pb-1    9.0 x 108 φφφφ  


    


  analysis in progress


σσσσ(e++++e−−−− →φ→φ→φ→φ) ≅≅≅≅ 3µµµµb
1.5x106 K++++K−−−− per pb-1


106 KLKS per pb-1


6 x 108 K++++K−−−−


4 x 108 KLKS


400 pb -11
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KLOE Data set Taking efficiencies into 
account, 400 pb-1 implies :
o KL


e3 : 2.8 x 106


o KL
µ3 : 1.9 x 106


o K±±±±
e3 : 1.8 x 106


o K±±±±
µ3 : 1.2 x 106


Tagging and selection efficiencies 
estimated directly from data


Dedicated reconstruction for 
φ → K-K+ events (energy loss at 
low β, ToF,...)


Improved MC production in 
progress
o 100 pb-1: φ → All
o 400 pb-1: φ → KSKL
o Kl3 generators
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Vus from Kl3 decays


f+
K0π−(0) = 0.961 ± 0.008 


(from Leutwyler and Roos;
H.Leutwyler and M.Ross,
Z.Phys. C 25 (1984) 91.)


|Vus| = 0.2196 ±±±± 0.0019exp ±±±± 0.0018th(f4)


BR’s, slopes 
and lifetimes 
from PDG2002







B.Sciascia  2nd Workshop on the CKM Unitarity Triangle - Durham 2003
6


Vus from Kl3 decays


f+,0
Kπ(0) = 1 + f(2) + f(4) + f(6)


(Bijnens and Talavera, 2003; J.Bijnens and P.Talavera, hep-ph/0303103)
A 1% precision on f+


Kπ(0) requires  δλ0 = 0.001 (≈ 5%)


Experimental inputs (PDG2002):


ττττL = (5.17 ±±±± 0.04) ×××× 10-8 s
ττττ±±±± = (1.2384 ±±±± 0.0024) ×××× 10-8 s
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Kaon beams


Absolute BR’s
Kaon momentum:


o KL: pL = pφ - pS
o K±: from DC


KLOE: mK = 497.574 ± 0.005stat ± 0.020syst MeV


(PDG 2002: mK = 497.672 ± 0.031 MeV)


KS → π+π-


K± → µ±ν or K± → π±π0
Pr


eli
mina


ry


PS (MeV/c)


σpS ≈ 1 MeV


Tagging
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Tag: KS → π+π-


o Tag bias: ≤ 1%
o Efficiency: ≈ 20%


DATA - MC
KL →πeν, KL →πµν


and KL →π+π-π0


Agreement 
between Data 
and MC


ρ(cm)


Track efficiency


ρvtx(cm)


Vertex efficiency
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KL →πeν KL →πµν                 KL →π+π-π0


KLOE 0.384±0.002  0.271±0.002 0.132±0.002
PDG   0.388±0.003  0.272±0.002  0.126±0.002


Errors dominated by MC statistics (6.5pb-1)


KL →π→π→π→πeνννν


KL →π→π→π→πµνµνµνµν


KL →→→→ππππ+ππππ-ππππ0


Pmiss-Emiss (MeV)


PRELIMINARY
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BR( K±
l3)


m2 (MeV2)


Tag on one side:    
K± → µ 


±ν or K± → π±π0


Decay vertex in DC
Tagging and selection 


efficiencies estimated 
directly from Data


K± → µ 


±ν
K± → π±π0


K± → π0e ±ν
K± → π0µ 


±ν
K± → π±π0 π0


P* (MeV/c)
ToF selection (EMC)
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KLOE: ττττL = 51.6 ± 0.4 nsSTAT


PDG:   ττττL = 51.7  ± 0.4 ns 


36 pb-1


KLOE note 182


Traditional method:
Γ(l3) = BR(l3) x Γ


KLOE: Γ(l3) = (∆Nl3/∆t)/NKL


Tag: KS →π+π


Selection: KL→π0π0π0
K±


K±±±± lifetime KL lifetime


Partial decay width
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Form factors: λ+, λ0


q2 resolution:
o KL : δpπ and δplept from DC, δpL from δpS and δpφ
o K± : δpK and δplept from DC, dominated by δEπ0


A 1% precision on f+
Kπ(0) requires δλ0=0.001 (≈ 5%)


KLOE expected (only statistical 
accuracy with 400 pb-1):
o δλ+(KL


µ3): 2.0 × 10-4


o δλ0(KL
µ3): 2.8 × 10-4


o δλ+(K±
µ3): 2.6 × 10-4


o δλ0(K±
µ3): 3.5 × 10-4
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Conclusions and Outlook
400 pb-1


Efficiencies and systematics can be 
estimated directly from data


KL BRs currently at 2% level
δτL currently at 1% level


Capability of measuring absolute BRs
Measurement of λ+ and λ0 (statistics 


and q2 resolution)
Capability of measuring directly the 


partial decay widths


500 pb-1 equivalent MC production
1 fb-1 expected for the next run






