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Overview

ADES Spectrometer
* pp -> pK*AA Channel Analysis

* PANDA Spectrometer

* pp -> AN Benchmark Channel Simulation

* Study of Two Different Detector Options:
» Straw Tube Trackers (STT)
% Time Projection Chambers (TPC)

*Summary




Motivation

N\ hyperon reconstruction with the
HADES and PANDA spectrometers

elike form factors of hyperons:
> A\(1520) — Ay (BR~1%) > A\(1520) — Ne*e (BR~10-2%)

- Studies on polarization (s, = strange quark spin)

» Search for deeply bound kaonic states

» Spin physics: polarization correlation coefficients
(singlet fraction)

- CP violation



properties

115.683 + 0.006 MeV/c?
etime 1= (2.631+0.020)-1019s _ c1=7.89 cm

Decay modes:
D T BR 63.9% a, = 0.642

> nto BR 35.8% a, = 0.650

Decay asymmetry g—gl\lz ] (1+ a, P, Cosﬁ*)

a, = asymmetry coefficien



A\ studies
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Actual GSI and
Facility for Antiproton and
Ion Research

HADES

- Existing Facility
— Mew Facility






ms Spectrometer

* Energies
PreSHOWER i “ - — 77 ° Heavy Ion: < 2 AGeV
e : Proton: ¢ 3.5 GeV

MAGNET
Targets
- Heavy Ions
* Protons

Acceptance
> 18°<J < 8h°
\— MDC I-Il B > 0« (I) <2

RICH

Particle Identification Tracking
- TOF - MDC

* Pre-Shower
- RICH Momentu




How to Detect N\

A ~ 0~18+5pbarn
A - prr (@ 2.0 GeV)
pp - ppT T o ~ 2510 + 140 pbarn

(@ 2.0 GeV)

Signal Background

2 particles identified (ptr) — large background
4 particles identified (prtpK*) — acceptance limi

3 particles identified (pitX) — which p

Assumption: isotropic distribution o



-J-. | :'|: .'| W=
500 1000

eal data

signal + background

3 particles in the
final state

1 Simulation

102 Only A\ channel
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Identification in Real Data
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F\'\bda Invariant Mass /ZN\\
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sults: A Yield

pp -> pK'A PP -> PPN
N -> pTT n->mwnm

ross Section 115 ub 16.6 pb

e ency 0.28% 0.68%
cceptance
: ~ 4100 ~ 22000
Yield this work T. Perez and S.Spat

PhD Thes

Expected A yield: 6300

Factor 0.3

Observed A yield: 4100




Future 6SI and
Facility for Antiproton and
Ion Research

Secondary Beams:

- Radioactive beams

« Antiprotons 3 - 30 GeV
1-2 107 /s

- Existing Facility
— Mew Facility



High Energy Storage Ring

HESR

1011 stored and
cooled 0.8-15 GeV/c
antiprotons

EleCtron Detecto
cooler

E<8 GeV

Characteristics

Injection

P..« =15GeV/c .
LrT:: = 2.10% cm? s-f“b%““ . Cooling: electron/stochastic
g <100 pm

Highres. mode: L= 103 cm2st op/p < 10°

op/p <105
b High lum. mode: L= 2-10%2 cm?2 sl op/p < 10

internal target




PANDA Detector Setup Design

_Randa

__calorimeter

ier-IPN brsay

Straw Tube Trackers (STT)
or
Time Projection Chambers (TPC)



Advantages

‘Robust mechanical stability

High tracking efficiency due to
minimal dead zones of the tubes

‘High rate capability

Disadvantages

Dead material causing additional

multiple scattering

_Aanda

Time Projection Chamber
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ent Generation ( panda

S generated
mulation and reconstruction of STT and TPC

pp — AA Poear = 2.0, 4.0, 6.0, 7.7 GeV/c

Investigation of charged decay channel:

/\—) pﬂ_ /\_)B]T-F

Assumptions:

Isotropic production of A-A in the center of

Isotropic distribution of A decay prod



m»iam Mass Reconstruction
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_Aanda



Armenteros

Plots

_Aanda
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nd A Polarization ( panda

- pbeam i p/\

Phys. Letter B 495 (2000) 49-54
Spin observables in pp - AA with a fransverse initial state polarization

3—2 0] (1+ a, P, cosH*)

a, = 0.642

Transverse polarization of



rated polarization _panda

a/\P/\: 0%
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Countis

¥s: Polarization (only sTT)
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Summary

ervation of hyperons at HADES
e channel pp -> pK*/A

Observed yield is factor 0.35 lower than expected,
based upon extrapolation from I production

- Comparison between real data and simulation

> PANDA

- Investigation of PANDA performances for pp -> AA
at different beam momentum 2.0, 4.0, 6.0, 7.7 Ge

» Comparison of different tracking options for
STT and TPC

* Results for polarization observables




