Charged Kaon- and ®-Reconstruction
iIn Au+Au-Collisions at 1.23 AGeV
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Au+Au @ 1.23 AGeV

The High Acceptance Di-Electron Spectrometer HADES is a fixed target _ N HADES DAQ performance:
detector, located at SIS18 at Gesellschaft fur Schwerionenforschung in AuAu 1.23 GeV/u
Darmstadt, Germany.

* 557 hours Au beam on Au target
* (1.2 - 1.5) x 10° ions per second

Physics program: * 8 kHz trigger rate
* Heavy ion collisions I=5S 1l > * 200 MByte/s data rate

raw dggq volume [Tbyte]

* Elementary reactions (p+p, d+p, n+p, n+A) R (e - 7.3 x 10° events =140 TByte of data

40 dp 1.25 GeV

Acceptance: CC 2 GeV/u

20 - pNb 3.5 GeV

» Full azimuthal angle 1.25 GeV Ar+KCI * Beam energy 1.23 AGeV, Vs = 2.4 GeV

} 1 GeV/u pp 3.5 GeV

 Polar angle 18° - 85° "0 5 10 15 20 25 30 35| °Segmented Au target

Detector components: beam on target [days] - Trigger on multiplicity in TOF 220 (PT3) =b_ =91m

* RICH and SHOWER detector
for lepton identification

* Multi-wire drift chambers (MDC)
for tracking and energy loss information,
and momentum determination \\'
(combined with a magnetic field) ‘*\‘ﬁ

- Time of flight detectors (TOF, RPC) \ \mocn DC IV
for timing and energy loss information MDCI MDC Il
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Motivation
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» In Au+Au-collisions at 1.23 AGeV, the complete strangeness production is T e fziﬁ;":";_;"'fu‘;ﬂ e
. below its nucleon-nucleon threshold. AT o FicrsAGS
== Rc=22fm * In baryon dominated matter K™ and K" exhibit different properties, . ‘ .‘ A FHOSPSAGSISIS ()
-=R.=13.2 fm _ - T A HADES (Ar+KC)
R because K™ can be resonantly absorbed by nucleons. ! | ‘
» Although strangeness exchange reactions have been proposed to be the - . -Aa%
dominant channel for K" production below threshold, the production yield -, e ] Ui
could also be explained in Ar+KCl-reactions at 1.76 AGeV based on a * ‘3\
statistical hadronization model fit to the measured particle yields. To take - 4%
care for strangeness conservation, strangeness is calculated canonically

0 within RC, and therefore the ratio of ®/K" is predicted to rise with et

,f— (GeV) decreasing beam energies and hence the feed-down of ®-mesons to K . Hy, (MeV]
becomes more important.
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*Ar+KCl 1.76 AGeV

Analysis

Charged kaon identification via cuts in beta vs.
momentum and dE/dx
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n = 10187 MeVic’ * First observation of K" and @ in this low energy regime

o = 4.5 MeVic?

522065 » K/K"-ratio” fits to the trend seen by other experiments
* The ®/K™-ratio rises strongly with decreasing beam energy
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®d-reconstruction:

* Invariant mass of decay products ® — K"K

« Background subtraction, using mixed event
method
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= Thermal model-PBEM
==== Redlich R_.=2.2 fm

= Redlich R_=3.2 fm

IIIW‘-'H[I:J_ "+ Au+Au KaoS u
* . Fair ag reement of , A AurAu HADES %] * jL -..= Redlich R_=4.2 fm

L“”r Ii mixed event BG $

¢

PRELIMINARY |
I L - =

Lol
i W " JH AN _
- I I | | L 1 | | | I I | I I | I I | | | II u l |

L1 | AR L | |||I||||I
%5[] 1000 1050 1100 1150 1200 1250 1300 : : : 1.8 1027 10°

L 1 | 1 1 1 | 1 1 1 | 1 1 1 ‘ 1 1 1 ‘ 1 1 1 | 1
-540 -520 -500 -480 -460 -440

Mass/q [MeV/c’ * First results from a statistical hadronization model fit to ratios

x10° of yields at mid-rapidity show nice agreement with the data
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® Data, Vs =24 GeV
_ T=47e5MV  =T90s3aMe, PRELIMINARY
R./R,=0.33:0.2
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*Yields at mid-rapidity
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