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 Impact of Bremsstranlung on BR measurement: Acceptance; Event counting.
* The KLOE MC generators.

« Comparisons.

e Conclusion.
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| mpact on BR measurement: Acceptance

In alargefraction of Ke3 decays photons have morethan 5-10% of CM
ener gy: Softer momentum spectra of tand €;Differ ent acceptance.

10 Lev/MeV w§
»

2.4% 1.2 -
107} i

; o
N &

06 -

01 W +| +

0 +
g [ J» II‘H
0 25 50 75 100 IEZE 150 175 200 225 25( e 1‘0|“1|40 T
EY(MeV)

Ey(MeV)
K - mevy photon spectrum (M C) K s— Tevy acceptance in KLOE (MC)

C.Gatti Workshop on radiative corrections San Diego M ar ch 2005



800

700 F
600 ;
500 F
400 -
300 F
200 |-

100 +

0

| mpact on BR measurement: Event counting

Event counting often performed by fitting data distributions.
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distribution. Theright tail of the

distribution islonger because of the presence of the photons. Neglecting the
radiation the event counting iswrong by 1-2%.
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| mpact on BR measurement: Event counting

Events/(0.5 MeV)

Exaple 2:

TheK BR’sare
measur ed by fitting the
P Emiss distribution.
Neglecting theradiative
tail the Ke3 BR changes
by ~2%.
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TheKLOE MC generators

KLOE studieswith high precision decays of both charged and neutral
kaons. Therefore, we need a complete description of theradiation in our

M C simulation: the photon emission from all the charged particles must be
added coherently.

Therearetwo main problemsfor the smulation of radiative K decays:

* The IR divergency of the decay amplitude at O(a).

* A large production of M C events (~10°K decays) requiresa short timefor
the generation of a singleevent (t<l1 ms). A ssimple‘Hit or Miss procedureis
very ineffective or even impossible for differential decay width that are
strongly peaked or divergent in some region of the phase space.
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TheKLOE MC generators

erOW(O(O’)) _ I'Ob The Bremsstrahlung amplitude from Low Theorem.

— ~ [,isthedecay width for the bare process.
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Solid angle integral (bond factor).

Ey ° Adding, in the soft photon limit, thereal and virtual
lor =T M contributionsto all order in a, the decay width isfinite.
M isa cut-off energy (the decaying particle mass).

S.Weinberg, Phys.Rev. 140 (1965) 516
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TheKLOE MC generators

Therecipe
Use full O(a) amplitudeinstead of the L ow amplitude:
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TheKLOE MC generators
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Divergent terms Flat distribution
1) Photon energy
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* Divergent termsare extracted using the inver se-transform method
* A 'Hit-or-Miss on theremaning ‘flat’ part isused to weight the
kinematical variables extracted from the previous step.

Relevant for m =m,
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Comparisons

OEMeV) |10 |20 130 |40 | R=BR(Ke3yE,0)/BR(ke3y)x102

0° 490 [3.25 |2.36 | 1.78

10° 244 1165 |1.22 [0.93

20° 1.85 | 1.26 [0.93 | 0.71 OEMeV) |10 |20 [30 |40

30° 1.51 | 1.02 |0.76 | 0.58 0° 499 |328 | 237 [ 1.79

40° 1.26 | 0.86 | 0.63 | 0.49 10° 551 1169 | 1.25 | 096

50° 1.06 | 0.72 |0.54 | 0.41 20° 192 1130 10.96 | 0.74

PR = 30: 1.57 | 1.06 [0.79 | 0.61
" 1o > 2 40o 1.31 | 0.89 [0.67 |0.51
- 8o 958 50 1.11 | 0.76 | 0.57 | 0.44
T. Andre hep/ph 0406006 M.G. Doncdl, Phys.Lett. 32B (1970) 623
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Conclusion

« MC generatorsfor neutral and charged kaonsinto leptonic, semileptonic
and into two and three pions have been written and inserted into the KLOE
official library.

 The sampling timefor an event is <1 ms/evt (except for k* - ev t~1.5ms).
 MC generatorsuse full O(a) amplitude, including also interferenceterms.
* the extension of the soft-photon approximation to the whole energy range
gives a satisfactory description for the kaon radiative decays.

» Absolute difference between M C and order a calculationsare < ~103+104.
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Kloenote 194 www.Inf.infn.it/kloe/pub/knote/lkn194.ps
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