
Large acceptance
▪ Fixed target experiment at SIS18 (GSI, Germany)
▪ Symmetric azimuthal coverage
▪ 18° - 85° in polar angle

Particle identification :

▪ RICH – leptons
▪ RPC/TOF – hadrons
▪ ECAL        – photons and leptons 
▪ MDC – tracking system
▪ FW – reaction plane reconstruction

ECAL setup in 2019 :

Neutral meson flow and yields in AgAg 𝒔𝑵𝑵 = 2.55 GeV at HADES
Alexandr Prozorov for the HADES Collaboration, Nuclear Physics Institute of the CAS, Rez

▪ Collected about 14 billion events in Ag+Ag@1.58A GeV 
experiment in March 2019

▪ New electromagnetic calorimeter ECAL is based on lead-glass 
modules -> detection of direct photons

▪ ECAL was used for the first time
▪ 4 sectors were installed in March 2019
▪ by end of 2022 – full setup
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Physics Motivation

Equation 
of state

Neutron star merger

kurzgesagt.org

Early universe

▪ Study of particle production from fireball and 
constrains of EOS

▪ Neutral meson production important observable to 
study reaction mechanism

▪ With ECAL -> studying of various reaction channels 
with photons (e.g. hyperons)
▪ 0/ -> γγ

Phys.Rec. C67 (2003) 024903
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Neutral pion reconstruction via γγ decay
Photon definition :
No match with charged 
particle tracks 
No match with charged hit
Signal in ECAL
Minimum energy 100 MeV

Photon pair cut:
opening angle θop cut > 6°

Phase space region:
▪ 0.15 < 𝑦𝑐𝑚 < 0.85 – forward 

rapidity, almost covering 
midrapidity

▪ Access for low pt region via          
2-photon decay 
reconstruction

0-10%

10-20%

20-30%

0 

pt : 500-550 MeV/c

Same-event γγ

Mixed-event background
γγ signal

ycm 0.35-0.45, centrality 20-30%

pt : 50-100 MeV/c



4

Multi-differential analysis

HADES 
Ag+Ag

Ca+Ca
C+C

• HADES presented data extrapolated 
to 4 using model (UrQMD)

• Consistency with world data (TAPS 
Collaboration)

▪ Comparison with an average of 
charged pions yields

▪ Error bars represent the 
systematic uncertainties

▪ Quantitative agreement for 
selected centrality bins

▪ Most central bin 0-10% is not 
shown 
▪ Efficiency with high charged 

track occupancy is still 
under investigation

Phase space distributions 
for 0-30 % centrality

Phys.Rev. C84 (2011) 014902
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Directed and Elliptic flow of neutral pion
Fourier  decomposition:

Work supported by: MEYS CZ - LM2018112 grant, FAIR-CZ-OP grant CZ.02.1.01/0.0/0.0/16_013/0001677, LTT17003

▪ Reaction plane angle is 
reconstructed using 
Forward Wall Detector

▪ Event plane resolution 
determined from sub-
event resolution and is 
accounted for. Based on 
Ollitrault method 
arXiv:nucl-ex/9711003

SIM

UrQMD input
HADES Simulation

Extracted signal
Fit

pt 300-500 MeV , ycm 0.4-0.5, 20-30%

Method verification:

ycm 0.1-0.3,  pt 300-500 MeV ycm 0.3-0.5,  pt 300-500 MeV ycm 0.5-0.7,  pt 300-500 MeV

v2 > 0

v2 < 0

▪ occupancy corrections are to be implemented


