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Motivations: Acceptance

“ The simulation without IB changes the acceptance by 2-3% for  the Ke3 mode”
KTeV hep-ex/0406002

MC photon spectra for  Ke3 decays and the corresponding efficiency for
KS decays in KLOE.



Motivations: Event counting

The Emiss-Pmiss distr ibution for  KS→π→π→π→πeνγνγνγνγ is 
asymmetr ic because of the presence of the 
photon. 
The event counting is wrong (~1-2%) if the fit is 
done neglecting the radiation.
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Motivations: Event counting

Another example: 
KL decays at KLOE.

The Ke3 BR increases by ~2% 
introducing the radiation.

Pmiss –Emiss  distr ibution in a Ke3-enr iched  sample



PHOTOS T. Andre hep/ph 0406006

“ [...] complete matr ix element treatment is 
very difficult or  even impossible. This 
treatment may not be necessary if the 
required exper imental precision is not very 
high.”
Barber io and Was, Comp. Phys. Comm. 79 
(1994) 291.

• Photos
— KLOR

PHOTOS is a very nice program: allows 
an easy inter facing with any program 
generating decays of any par ticle. 
But...
• Uses soft photon approximation (Low 
theorem) instead of full amplitude.
• Photons added incoherently to any 
charged particle: the inteference is 
missing.



There are two problems in the simulation of radiative k decays:
• Theoretical problem:                                           

the decay width obtained from this                                                 
term is infinite.

• Technical problem: the production of ~ 5×108 kaon decays requires a 
short time for  the generation of a single event (t<1 ms).  A simple ‘Hit 
or  Miss’ procedure is very ineffective if the differential decay width is 
not ‘ reasonably’ flat. 

MC generators for  radiative kaon decays

P →→→→ a+ a-     γγγγ

See Kloe note 194 
www.lnf.infn.it/kloe/pub/knote/kn194.ps



For P →→→→ a+ a- decays ... 
Theoretical problem



[4] S.Weinberg, Phys.Rev. 140 (1965) 516
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Relevant for  m = me

Technical problem

• Divergent terms are extracted using the inverse-transform method
• A ’Hit-or-Miss’  on the remaning ‘ flat’  par t is used to weight the 
kinematical var iables extracted from the previous step.

(0≤≤≤≤ F ≤≤≤≤1)



Compar ison with o(αααα) calculations

M.G. Doncel, Phys.Lett. 32B (1970) 623

H.W. Fear ing et al., Phys.Rev.Lett. 24 (1970) 189

0.956 %1.89 %20°

2.36 %4.93 %0°

3010θθθθ°/E(MeV)

T. Andre hep/ph 0406006

R=BR(Ke3γγγγ E,θθθθ)/BR(ke3γγγγ)



Conclusion

• MC generators for  neutral and charged kaons into leptonic, semileptonic 
and into two and three pions have been wr itten and inser ted into the KLOE 
official library.
• The sampling time for  an event is <1 ms/evt (except for  k+→→→→eνννν t~1.5 ms).
• MC generators use full O(αααα) amplitude, including also inter ference terms.
• the extension of the soft-photon approximation to the whole energy range 
gives a satisfactory descr iption for  the kaon radiative decays.
• Absolute difference between MC and order  αααα calculations are < ~10-3÷10-4 .
• KLOE vs KTeV: different low energy behavior   (1/E)1-b ∀∀∀∀E and (1/E) down 
to few KeV respectively.  


