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resonant) OR K 'p' > A(1405) > X°xz° (resonant)

o e
K-'p' > Z*n (nonresonant) OR K 'p' - A(1405)/Z(1385) - X*m (resonant)

K- ‘p' &> An® (non resonant) OR K 'p' = X(1385) > An° (resonant)

'', 'n' BOUND nucleons w

AT-REST (K absorbed from atomic orbit) or IN-FLIGHT
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_mainly coupledtoXn - line-shape depends
on production mechanism

L

Line-shape also de'per'1d's on the decay channel
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Frascati ®-Factory complex

KLOE detector
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= AMADEUS experiment
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I(-stopped + *He — p + (K-pnn)
K-stopped + e — n + (Kppn) A
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Target: A gaseous "I.—Ie target for
a first phase of study

First 4z fully dedicated setup!




gas (90% He, 10% C,H,,)
(750 mm c. f., 150 mm Al foil).

Possibility to use KLO

Advantage:

unprecedent resolution : ¢ /p ~ 0.4 MeV/c
4mt-geometry with ~ 96% acceptance
Calorimeter optimized fory: 6, ~ 18 MeV/c?
Vertex position resolution ~ 1 mm (in DC)

Disadvantage:
Non dedicated target — di
contamination - complex interpretation .. but -
new features .. K in flight reactions.



Carbon

ovember/december 2012
thickness

, X1.5 statistics)

A K- absorptions occur in Carbon at-rest.

2005 data: at-rest + in-flight events

2012 data: ONLY at-rest events o A NG
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utral channels 200




ched by K- interaction with a
' Y)

entrance wall, mainly 12C with H contamination (epoxy)

ore | r 2005 data . N&,m 2005 data
012 - — B 2012 data : 2012 data
et A higher invariant mass
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| . region is opened
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NON RESONANT

Residual background contamination:
Y0n9=1.1+03%

An®=0.4+0.1%
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X vertex position (cm)
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different materials: H, “He, ®Be, 12C

XY position of vertex

I || L
How can we study the
reactions in the different
materials?

We need an identification
tool....
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K- H absorption in-flight (MC)

Complete understanding of different

/K' C absorption i_n_fflight_ (MC)

nuclear targets in different KLOE
materials can be obtained from MC
simulations
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Pi- momentum (MeV/c)
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Arb. units / 15 MeVic**2
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Spectra have been corrected with an
acceptance function obtained including
both at-rest and in-flight MC
simulations

Corrected spectra are normalized to 1

NO efficiency correction is included
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vides a unique opportunity for A nvestigation
results have been already obtained with the KLOE 2005 data
econstruct neutrons => completely neutral channel

t-rest reactions individually
b |

e 2 . e .
) RN perspectlv@h},j &.-bﬁ’"’

e MC simulations for all the possible materials and acceptance correction

* MC simulations for the carbon target data

* MC simulations for resonant / non — resonant component identification

* Investigation of the ~/A internal conversion effect (nucelar fragmentation?)
* Global fit of the data with all the possible components

« AMADEUS experiment with dedicated targets Q a
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decays, p and 7 are associatedto [

the same vertex oy

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
-100 -50 0 50 100 150 200
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Fo nt, the best 4 p-
couples are selected using a
procedure searching for the point
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Pi0 reconstruction time chi Pi0 reconstruction mass chi
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For each p m couple, the best 4 ° are searched looking for 2
photons in time from the PCA and minimizing a mass y?.
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For each possible p-nt® couple, the mht

mass is reconstructed and a mass y? is
calculated
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Total chi square for triplet selection

scaled
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quantity:
X = \/(zf (") + (A (") + (1, (ET))°




Interaction | First Output particles | Daughters particles | B. R. Situation
K—p Ar? pa—at Gd % 1«[:‘;11 A \(‘IQ
naat 36 % No pr~ vertex
K-p - pata- 52 % SIGNAL
nata~ 18 % No pr~ vertex
K—p 00 Apr=)~y=? 61 % (Cut on A vertices ]
A(na) v a® 36 % No pr~ vertex
Kp -t na-at 100 % No pr~ vertex
K p A pT 64 % No pr® vertex
nat 36 % No pr~ vertex
K p e Apa=)~ 64 % No "
Alnz") A 36 % No pm~ vertex
Kn Ar— pTT W 64 % No 7"
na'n 36 % No pr~ vertex
Kn - Npr=)ya~ 64 % No n"
Alna®) vy~ 36 % No pr~ vertex
K n n-q nn- 100 % No prn~ vertex
K n - nmwo 100 % No pr~ vertex
v T

Principal hadronic background sources can

be rejected setting a cut on the p-n- CM

momentum; the cut value is obtained from

MC simulations.
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K-+ p + 8Li --> X*+m +(3p+5n ?)
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Fit of X%t° spectrum in C

K

8 component fit, simultaneously mg, , & pyg.

* Breit-Wigner resonant component K- C at-rest/m-fllght (M,I') = (140!
1430,5 + 52) 4

* Non resonant X°w? K- H production at-rest/in-flight
* Non resonant X°7° K- C production at,-‘rést/in-flight
. Am® background (£(1385) 4 1.C.)

- non resonant misidentification @#.r.1.) background

_,.o‘f
y

K 2C - X°n°+ "B (Borefi -'spectator, left if ground state)

secondary interactions not taken into account.



Fit of X’ spectrum in C
xzmin / ndf ~; R A }-r_esponding to (Mmm 1 me ) — (1426 y 52)

K
{i° Global fit Resonant component K C at-rest
* nr KC atrest = n.r. K C in-flight n.r. K\H in-flight
* A’ background + n.r.m. =——
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