Dilepton measurements with HADES in Ag + Ag
and p + p collisions at 1. 58 GeV beam energy
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Motivation

The High-Acceptance-DiElectron-Spectrometer (HADES): Dilepton analysis within HADES:

 Explore matter at high baryon densities and moderate temperatures

* Electromagnetic probes offer direct ac-
cess to all stages in heavy-ion collisions.
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 Located at the SIS18 accelerator (1-2 GeV/nucleon) at GSI, Germany
 Fixed-target experiments in p, d, T and (heavy-) ion-induced reactions
* Large acceptance: 0°< ¢ <360°and 18° <6 <85° (Ag + Ag)

* The slope of the in-medium contribution
allows for the extraction of the mean me-
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Particle identification: paag dium temperature in heavy-ion collisions.
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Electron analysis technique in HADES

Electron selection criteria: (Normal-Rotated)/Normal, Purity > 70 % o 1200p 1 oz g T E T
. . . oy 1.2:----.----|-T--|-T--1—----|----: — 1 -Z‘% - GCJ >-2001 . %_260
* Avelocity of 5 >0.9is required. s 15F = S = 1000 Fri NG, S 2200 I
T F = o - - = ~2400 ~300|-
— . o = LL : s
* 100 MeV/c<p <1200 MeV/c (Ag + Ag) 1.1F- ' iy - —0.9 o~ 800[- x 260, 320,
— 3 B ® 280 ~340-
* ARICH ring is demanded. 1.051— o b) = soo]— I . = 300 piig f
0.8 [=% Z20 0 20 40 60 80 100120
* PID based on the RICH and the rec. mass 1 awob- BB T S xm xm
. . . 0.95 B < a : _ .
* Conversion rejection based on the RICH B £ o | Fig. 4: Zoom-in views
. . . . 0.9 . 0.7 200:__ ........................................... f ..... i _20? 7 Of event diSp|ayS
* Pairs with opening angles of « > 9 . - P 10 {:; 2| observed on the
: 0 0.5 1 15 2 o 1 HADES RICH MAPMT
detection camera enhances the electron 0 /q [MeV/c - e] ‘8. 3: Froduct of the etliciency and accep- Rl PR R
.. : : : Fig. 2: Estimated electron tance for the p + p beamtime for positrons. -540-520500-480-460-440.420
efficiency and conversion rejection. ourity in the RPC for the Ag + Ag beamtime.

Combinatorial background estimation (BG, _):

Efficiency and acceptance correction:

* The geometric mean of like-sign electron pairs ((FG)) is multiplied with the k-factor.

« Definition of acceptance: a = — celin ace and efficiency: € = ——== * The k-factor is derived from the event-mixing-technique ({f g)). Resulting background:
neelimiciar timee lin Acc BG,_) = J G- 2 J(FG, . XFG__) = k2. /(FG, . XFG
* Acceptance and efficiency are derived from electron / positron simulations. (BG-) = 2/ F g ) fg—) (FGeHFG-—) = kZyFG HFG-)

Ag + Ag at 1.58 AGeV beam energy?

5 billion Ag + Ag collisions at 1.58 AGeV are available after all quality selections.
The measurements were taken in March 20109.

p+pat1.58 GeV beam energy

0.5 billion p + p collisions at 1.58 GeV are available after all quality selections.
The measurements were taken in February 2022.
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* The dielectron spectrum shows a signal up to the ¢ meson mass region. M. (GeVic?) £ 5 & M (GeV/c?) 20 oo = 35

 Compared to simulated hadronic cocktail and nucleon-nucleon reference

° l ' 2,
* Strong contribution from the hot and dense phase is present The dielectron spectrum shows a signal up to 0.5 GeV'/c

. . . . . 1
e The dielectron excess ratio has been calculated: < Rﬁ]z‘lg > = 3.05 (main * [tis scaled towards cross sections using the integrated luminosity L;,,; = 4OOE

uncertainty from missing NN reference). for elastic p + p collisions in HADES (PT2 triggered events) and the calculated

 The medium temperature kT = 77.9%5:MeV was extracted from a thermal fit. invariant mass dependent trigger bias factor.

* Estimated hadron multiplicities: n,?nult‘o_%% = 7.37 £ 0.43|5ys £ 0.11]5¢4¢
and Wmultlo-40% = (4‘-53 T O-Solsys T 0-63|stat) -107°

« Complete systematics of eTe™ production in p + p collisions

41.25 GeV acceptance more restrictive than others
> R. Abou-Yassine, PhD TU Darmstadt (ongoing)

Summary
* In-medium effects clearly seenin Ag + Ag dielectron analysis: excess radiation, in-medium temperature JUSTUS-LIEBIG- _
* p + p data at 1.58 GeV needed to provide NN reference for precise Ag + Ag results and comparison to other HADES energies g:\'éggERl\Sl'TAT I:-= 5 ][

* Ongoing work: final corrections, estimate dielectron yieldinp +n Supported by BMBF grant No 05P21RGFC1
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