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Motivation

« source of background for
K; CP violating decay to mm

sregeneration process mteresting in itself:
study of amplitude of low energy kaon
interactions with nuclei

* no low energy K beams exist
very little theoretical predictions and
very little experimental data
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Regenerators in KLOE
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Dnift chamber wall

S0 um Be 300 pm Be 60 % -Al 40 % alloy
730 ym C 60 % fiber - 40 % epoxy 150 pm Al shield

Small thickness of regenerators ( t < A;.) implies
dominance of incoherent regeneration.
1.e. Elastic process
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Data sample

*Analysis based on 2.4 pb-! collected during 1999.

Starting sample 1s the K K, strean::

Ko—=mtm

Py <4cm |z <8cm

400 < M,__ < 600 MeV 50<P, <170 MeV
K=t

prompt calorimeter neutral clusters f= 1

K; crash

calorimeter neutral cluster = 0.2
K; — charged

30< p,, <190 cm
140 < |z|. < 160 em

*> 2 vertices required formed by 2 unlike sign
tracks

= obtain 4.2-10° events
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Kg reconstruction

*Require 1 vertex at » < 6 cm : obtain
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*Cutonp,, and M, : gw Ej %ﬁ <4
O ns

(o= 1MeV, 0,=1.9 MeV)

sreconstruct ¢ decay vertex evaluating the point of
minimal approach between K direction and z axis
=> cut at 3 o of @ vertex position distributions

end up with 434105 K, candidates
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Kg decay length
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Ks decay length

M. =5.77+0.11 mm (in c.m. reference)
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K, reconstruction

Look for a vertex mside a cone of aperture o
around K, direction:
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*Fit to K; decay length: A=352+ 13 cm

select signal requiring M, € 497.7 + 4 MeV

only regenerated K , K; — n*m survive,  and

a small background from semileptonic decays

*background studied using events i M. sidebands
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Regenerator shape well visible after M__ cut:
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elastic selection:

" A= P
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tim gl
-6 < [Py [-[p=7 [<12 {
= :'“"-.. JUJ 1“1 :
.-IrJ-:ller"rhi]l v -jll!’_'.lj.lrl}_.rlr-'_ll
g £ i i Ll . L'l_ .-_.‘L.-..-'
Obtain 930 events: " Gt e
i s |
[ | RMS 6,13 |
A | signal
| sidebands
@ |
[
“ -
|
H 11
[ J“Uhlme Ml b
"0 30 a0 w0 B0 100 ﬁi"iﬁ Jlmu“lmmﬂn
r lengih DP cut rig+cp bt
4
LMF Spring School F Bellim

18-5-2000

K. regeneration in KLOE




Rejection of K — n*m

50
Angle between p__, and I] signal
Pﬁﬁﬁﬂl Slna]l fDl' KL% T[:'l':]-[:- 40 | sidebands

=> regenerated >0.075 rad =
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*Define: beam pipe: 9<r< 13 cm
dcwall: 23<p<27cm

sevents: Ni.= 130-17 = 113 =

P

1
N, = 144-13 = 1311
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Cross section

N}ﬂe_ﬂ}hBKS—hx+m— € Greg{:nt} = Nevent
() = N[ £ F
(nt)® =4.9290™ (nt)* =6.67710™
&= NE‘MEH ‘}BKL“JHI 9 1
(nt)  Brse PRl

GbC de,bp

o®="737x97mb
o4 =555=+77mb

Only statisticalerrors computed
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Comparison with calculations

2

cross section
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Angular distributions of regenerated K
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Conclusions

*K; —= K¢ regeneration observed on beam pipe

and drift chamber wall

* cross section measured without use of VMIC
corrections

+still some work to do to estimate systematic

error due to the knowledge of regenerators

* agreement with theoretical calculations to be

investigated
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