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The upgraded HADES spectrometer
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HADES runs until 2024
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patient treatments



The HADES Phase-0 plans
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Two of five planned runs taken, third will follow in 2024



HADES physics topics – see also CBM
Explore the limit of hadronic existence – from medium-effects to novel phases of QCD matter 

Conjecture after ~10 years of studies of electromagnetic probes:  

o QCD matter at  exists as baryonic cores embedded in an entangled pion cloud 

o State cannot be described as dilute resonance matter, i.e.    

Methods for further investigations 
o Search for signs of criticality (First-order phase transition, remnants of liquid-gas critical point) 
o Strangeness production and propagation 
o In-medium properties of mesons 
o Study of meson-baryon/hyperon coupling and baryon/hyperon em transition form factors 

Spin-offs: 
o EOS, Hypernuclei, SRC 

ρ ⪆ 2 ρ0

λ ≠ 1/(σρ)
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Key observations
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Nature Phys. 15 (2019) 10, 1040-1045
   arXiv.2309.13357

   arXiv.2205.15914     

Emissivity of compressed baryonic matter: 
Radiation explained by decays of medium-modified vector mesons (VMD, radiation of the cloud)



HADES runs to come
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Heavy Ion “Elementary”

sNN , sπN

 Ag + Ag
sNN = 2.7 GeV

 Ag + Ag
sNN = 3.4 GeV

 Au + Au
Ebeam = 0.4 − 0.8 A GeV

 π + p
sπN < 2 GeV

 π + A
sπN < 2 GeV

 p + A
sNN = 3.4 GeV

 d + p
sNN ≃ 2.6 GeV

 p + A
sNN = 3.3 − 4.3 GeV

SIS-100 
SIS-18

 p + p
sNN = 3.3 − 4.3 GeV



HADES transfer not likely before 2031
8



The quest for beam time at SIS18
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