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- The main aim of AMADEUS is to confirm
ordenythe existance of Kaonic Clusters,

- EXTENDED PROGRAM: Low-energy
interactions, cross sections in light nuclei,
decay of resonance states and exotic
channels in nuclear medium will be studied

Implementation of the KLOE
detector with an inner
AMADEUS setup KLOE

Talks at this workshop:
A. Scordo “The trigger system for the AMADEUS experiment”
J. Zmeskal “The AMADEUS experiment”
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Hadronic interactions of K- in KLOE

*The Drift Chambers of KLOE contain mailny *He
(90% helium, 10% isobutane mixture)

KLOE Drift Chamber
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Hadronic interactions of K- in KLOE

*The Drift Chambers of KLOE contain mailny *He

(90% helium, 10% isobutane mixture)
K- “stopped” Monte Carlo

0.1% stopped *From analysis of KLOE data and Monte Carlo:

/ inside the DC's 0.1% of K" from da®ne should stop in the DC
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K- “stopped” Monte Carlo

0.1% stopped
/ inside the DC's
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*The Drift Chambers of KLOE contain mailny *He
(90% helium, 10% isobutane mixture)

*From analysis of KLOE data and Monte Carlo:
0.1% of K" from da®ne should stop in the DC
volume

*This would lead to hundreds of possible kaonic
clusters produced in the 2 fb-! of KLOE data.

K-stopped + 4He — h+n + (KEE)
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K-stopped + 4He — n+ (M)
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Hadronic interactions of K- in KLOE

Statistics:
*Totalamount of data analyzed up to an integrated

luminosity of ~1,1 fb-! from KLOE data (K-charged group).
*KaonsTAG system: 2-body decay or by the dE/dx
signaturein the DC gas.

*Strategy:

Search for hadronicinteractionswith A(1115) as products:

*\ = p + U (64% BR) vertex made by KLOE
reconstruction
* Construct a vertex with A + an extra particle

KLOE Drift Chamber
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Lambda invariant mass
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Lambda momentum

Simulation: expected signals for
inclusive A production in “‘He and '2C

o Eirl ks b
0 100 200 300 400 500 GO0 70O 800 S00 1000
A momenturm [Mels]

el
800 900 1000
lomentum {MeV/c)

300 400 500 600 700
AM

FINUDA P, (mev/c)

(all tracks, short+long, p coindicence)

Thanksto S. Piano, A. Filippi

K" [N] K" [NN]
absorption absorption

-Well defined double structure in both cases
-Similar momentum range

-Differences at lower momentum due to acceptancy
-Perfectly compatible
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Selection of protons and deuterons

6714830

-Require the presence of
the tracked/extrapolated K-

*Protons and deuterons are firstly
selected from the spectrum of particles

nearto the Lambda vertex by dE/dx

charge * p [MeVic]

protons

PID

.-
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Correlations: Lambda-d vertices

Improved Ad vertex reconstruction

Improved mass
recognition (PID) of
deuterons and

protons ‘L

Improved selection
of events in DC-gas

* Proton/deuteron candidates are required
to have an associated cluster in the EMC
and its mass is measured by time of flight.
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Invariant mas
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Lambda-d

I(-stopped + 4He — n+ (_rELK- n)
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Lambda-d

I(-stopped + 4He — n+ (_rELK- n)
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Lambda-d
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Selection of protons and deuterons

PID

6714830

*Protons and deuterons are firstly
selected from the spectrum of particles

near to the Lambda vertex by dE/dx A _@

z
K-stopped +3He = n+n + (K'EE)
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Selection of protons and deuterons o

6714830

*Protons and deuterons are firstly
selected from the spectrum of particles

near to the Lambda vertex by dE/dx A _@

z
K'Smppecl +3He = n+n + (K'EE)
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Selection of triton

PID
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Lambda-triton
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Lambda-triton
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(X7)°

N\(1405)/\(1420) search
- Strongly related with the deeply bound kaonic states prediction
- Lack of experimental data
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- Strongly related with the deeply bound kaonic states prediction
- Lack of experimental data
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(X7)°

N\(1405)/\(1420) search
- Strongly related with the deeply bound kaonic states prediction
- Lack of experimental data

Kinematic fit:
*x2 computing:

Ecal -momentum of proton and pion
-Covariance matrix elements for
every track
-time and positions and
resolutions for photons

*Allows to reject background
selecting the right combination of
photons

«Constraints: At for the arrival time of

Ecal  photons

*No mass assumption -> unbiased

mass spectras
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(X7)°

N\(1405)/A\(1420) search
- Strongly related with the deeply bound kaonic states prediction
- Lack of experimental data

Kinematic fit:
*x2 computing:
-momentum of proton and pion
-Covariance matrix elements for

M \ every track
| [Eniries -time and positions plus
WL““M resolutions for photons

*Allows to reject background
selecting the right combination of
photons

«Constraints: At for the arrival time of
photons

me e | °No mass assumption -> unbiased
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Further analysis & future goals

*Analyze neutron-eventsin the Ad case

*Study background from X -> Ay missidentification

Increase “acceptancy’”’ by removing EMC (mass by TOF) cut
Study X*n- Xt events

*Increase the statistics to the whole 2004-2005 KLOE data set (x2)
*Publication of Ad, Ap, At(?), Zrt results

*Analyze KLOE 2 data !!!
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Conclusions

1.1 fb! of the KLOE data have been analyzed looking for physics
generated by the 0.1 % of K stopped in the DC volume (no target).

*Excellent A(1115) measurement has been performed showing the
KLOE capabilities to study KN interactions at low E.

*Capacity to analyze Ap, Ad, Zi, in a broad kinematic range with high
acceptance representing key ingredients for AMADEUS success.

*Possibility to bring some light and add new and clean data to the
low energy K-nucleus hadronic interactions.
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Selection of protons and deuterons
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