Probing the EOS with HADES?
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HADES Motivation

The High Acceptance Di-Electron Spectrometer HADES is a fixed target Access to EOS (E) and Esym with Heavy-lon
detector located at SIS18 at Helmholtzzentrum fur Schwerionenforschung in Collisions (HIC) at SIS18 energies:

Darmstadt, Germany. 250 | E(p,a) = E(p,a =0) + Egm(p)a® + O(a”)
Phvsics broaram: - Quark-Gluon with baryon density p, isospin asymmetry
ysics prog . _ Plasma parameter a and
* Heavy-ion collisions
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» Elementary reactions (p+p, d+p, Esym. = 22MeV - (p/po)” + 12MeV - (p/ )
T+p, TT+A, p+A) » Densities: p__ /p = 2-3 = Sensitive to EOS

stiffness y [1].
Acceptance: * Proposed experimental observable:
 Full azimuthal angle

. + _ + 0 - . .
- Polar angle 18° - 85° - % Neutron stars Measurement of ratio /1 & K'/K” in isospin

1000 . [Mell fﬁg) asymmetric systems (Au+Au) [2].

Detector components: = Difference in production rate dependent

* RICH and SHOWER detector on asymmetry parameter a.
Mfﬂ;_leptor:jli?nﬂf|caé|on VDG Yy . o) » Subthreshold production of kaons
Jlti-wire Critt Chambers (. . ) Y/ * Larger sensitivity in K'/K" ratio
combined with a magnetic field for
momentum measurement and 3 oy - | | »
. . . ‘s n [1] Q. Li, M.Bleicher, Probing the density dependence of the symmetry potential in
traCk|ng |nf0.rmat|0n g In add|t|0n ‘\' intermediate energy heavy ion collisions. J. Phys. G 31, 1359(2005).
_energy I_OSS |nf0rmat|0n \‘“ "H‘ [2] G. Ferini, M. Colonna, T. Gaitanos, M. Di Toro, Aspects of particle production in
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Particle Identification via 8 vs. momentum:

AuAu 1.23 Gev K HADES DAQ Performance:
= 557 hours Au beam on Au target
* (1.2 - 1.5) x 10° ions per second

= 8 kHz trigger rate _
80 = 200 MByte/s data rate ot b

dat | Tbyt dler et al., NIMP 655, 2011
o e ome Tl - 7.3 x 10° events =140 TByte of data
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40- dp 1.25 GeV

CC 2 GeV/u * Beam energy 1.23 AGeV

20- pNb 3.5 GeV
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Kaon Analysis

Charged Kaon Ildentification:

= Combining momentum and time of flight
measurements

= Mass spectrum

HADES A t for K .
Neutral Kaon Reconstruction: ccelp a:nce: or haons

= Calculate invarian+t mass M of IR ; - Large phase
decay products " T . Ll _ T Kl space coverage
» Cuts on decay topology Dist A i - . (also at mid-

= Cutting on track quality variables i : e

. g . g y = Almost background free ..o veriex g rapidity)
= K" signal visible 0 . = )

K _Slgnal eamiine

= Upper limit for particle momentum and cuts on S | . — Differential
the energy loss (in MDC) of the particle (only K*) analysis of
= Clear K* and K" signal kaons possible

a.a'“ au“j

2 <8,y <10, mm<1
== + mom= 300

EE===== + mom = 600

=== + Mdc dE/dx _
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Summary

u 493 5 MeV/c?
6 =7.8MeV/c?
_ Signal = .25906
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* The K*/K° ratio is a promising observable to
investigate the EOS symmetry term

L1 --I--I-I-I-HH-I--’:-I-H-HH'--J-I-I-I—I-

Counts / (1 MeV/c?)

= HADES has excellent capabilities to identify
charged and neutral kaons in isospin asymmetric
| | Au+Au collisions at 1.23 AGeV, where matter is
3|0 400 450 500 assumed to be compressed upto p_ /p =2-3.
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mass/q [MeV/c?]

i |*|| Iy

Supported by: et HGS-HIRe for FAIR Contact: h.schuldes@gsi.de

Helmholtz Graduate School for Hadron and lon Research
und Forschung FAI R ®
H QM Helmholtz Research School
[ |

] Quark Matter Studies
Helmholtz International Center




	Folie 1

