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)/g, g*: No strong final state interactions Schematic spectral distribution of lepton pairs

: : emitted in ultrarelativistic heavy ion collisions
A leave reaction volume undisturbed
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thermal radiation (Rapp)
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Yy From preequilibrium phase
Yy From QGP and hot hadronic gas

Yy From mesondecays after thermal freezeut
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Meet the HADES

Glauber Monte Carlo
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Photograph by A. Rost o - ' 0

Beams from SIS18: protons, nuclei, A Fast detector A interaction rate of 8 kHz
secondary pion beams, E;,=1-2 GeV/u A Large acceptance A full azimuth, g from 18° to 85°
A Mass resolution A of the order of few %
Search for very rare probes A Good particle identification
-Di-lepton production governed A Efficient track reconstruction
by the factor a?
-Branching ratio to e*e' ~7.14 10 Track multiplicity as large as 300 per event
-Vector meson production sub-threshold (incl. fakes & secondaries)
A combinatorial background See talk by M. Lorentz
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Electron Identification

Track quality selection

Correlated
with momentum

1§....|.vv.||,y.|--y.|x

Energy loss

Particle velocity

. Ng Tpe etutnt d/*He
Electromagnetic shower 3 10 |
.. = unsl
Cherenkov radiation 3 T
Y two independent analyses: -
. . 10k
A Ring Finder :
10 |
A BathraCking 1000 o 1000 2000 3000 4000

Mass x polarity [MeV/c? x q]

All combined in a multivariate analysis (neural networks)

Purity of single lepton identification at least 98 %
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Electron Identification
Two Approaches to Detect Cherenkov Signal

Ring finder Backtracking algorithm

P. Sellheim, J.Phys.Conf.Ser. 599 (2015)

pad plane

1. Identify lepton candidates using

1. Search for rings in the .
velocity and energy loss

photodetection plane
using pattern matrix
or Hough transform

VUV mirror

2. Check the ring hypothesis
around the expected ring enter

weeweri: MoOtivation and advantages
Side view of the RICH detector

CaFz window

2. Use angular correlations
to match rings with tracks
in drift chambers

A Ability to resolve overlapping rings

A Removal of close pairs
(g-conversion, combinatorial
background)
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Background Subtraction

1. Combinatorial background is estimated by:
(60 ) Wcy(CO }'CO )

2. With the k-factor:
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3. This tells us that not only geometry but also reconstruction
efficiency is important. 1_05;

11F

o 1
4. ltis valid for any event-by-event distribution of leptons g ¢ f
0.95 -
produced in the event. g / + Exp. data

-+ Sim. reco.

Take home: k-factor from event mixing is well-founded mathematically o zfl, -+ Sim. FILTERED by ACC

. . 0.8 .
and necessary in case of charge asymmetry of the detection! i :‘“S'm-‘F'LTERlED bY“‘CCX ElFF
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RICH Ring Finder (RF) Backtracking (BT)
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Invariant Mass Distribution

DARMSTADT
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Constraining the Cocktail
by the Measurements in the Same Experiment

E 8 ]
. Radiator gas e
A% and s reconstruction 57 Target hobies
C. Behnke, J.Phys.Conf.Ser. 599 (2015) « © Beam pipe

Segmented

A Conversion method
A Challenge: Low mass spectrometer!
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Constraining the Cocktail
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F‘g 121~ HADES 0-10%
A Measurement of A* and A” yields, = il . o
> 10—
12\3 —30-40%
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thus giving A°
A In addition:Extraction of slope o
parameters of A - i

Centrality | Apt | M (A*+A7)/2
0-10% 303 13.4
10-20% 215 9.5
20-30% 150 6.8
HADES
Preliminary 30-40% 103 4.9
0-40 % 9.4
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