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Many greetings to you from the HADES Collaboration! 
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HADES in the next 10 years

I. Original FAIR Phase-0 program  

II. Extended running with pion and proton beam? 

III. Transfer to CBM cave 
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(I) HADES proposals for FAIR Phase-0
o Unexpectedly, it might take until 2028 to finish 

o Also in the planning, more pion beam experiments - in particular also  π + Ag
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15 Billion events Ag+Ag taken already in 2019, 35 Billion p+p in 2022.
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(I) Status analysis p+p 4.5 GeV

o Second generation DST production available (updated alignment and calibrations) 

o Integrated luminosity   

o  reconstructed in  channel – advanced analysis including ECAL ongoing 

o Lambda k+ ~50 mub

ℒ = 6.4 pb−1

18.000 ω e−e+
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double strangeness inclusive dileptons
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(I) G-22-00022 (approved)
Au+Au beam energy scan, C+C for reference 

100 shifts Au beam at moderate rigidity 

Good micro spill-structure
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“In view of the scarce beam time available G-PAC recommends to skip the time-consuming di-lepton measurements at 0.6 AGeV, 
reducing the shifts needed at that energy from 30 to 9 shifts and to skip the reference measurements with C at that energy. The total 
beam time will this reduce by 25 shifts to 75 shifts ranked A.” 

Now: Au+Au (800, 600, 400, 200 A MeV)  and C+C (800)     

Most important: 

○ Micro spill-structure 
○ Duty factor
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(I) Time-like transition form factors of baryons 
Exclusive channel: 

 

o Energy tuned to second resonance region 

o Partial wave decomposition by combining  
with hadron data (Bonn-Gatchina) 

o Good description by VMD 

o Core-cloud models work even better

π− + p → ne+e−@ s = 1.49 GeV
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ρ
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(I) G-22-00141 (approved but not scheduled)
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Baryon resonances in the second resonance region 

143 shift with secondary pion beam ( ) 

Highest primary beam intensities at maximum rigidity

𝜋−
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“… strong scientific impact and cannot be performed at FAIR (Phase 1). However, due to recent technical issues with the pion beam 
extraction, the proposal cannot be ranked A …”

Problem: Ion beam with maximum rigidity and intensity close to 
space-charge limit cannot be slow-extracted with sufficient 
efficiency radiation too high. 

Observation from past beam times: 

○  and  beams with  have been accelerated in the past as 
documented in logbook entries 

○ Number of nucleons/s on pion production target essential; no heavy-ions 
because of energy loss  

○ From 2014 beam time:  with  at  per 
spill shortly before shutdown due to radiation issues 

12C 14N 1 × 1011

∝ Z2

4 × 105π− p = 687 MeV/c 0.8 × 1011
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★
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(II) Ambitious run schedule to finish Phase-0  (2024-2028)

o So far: ten runs in 20 years (0.5/y) 

o Finishing Phase-0 proposals from 2020 would require four more runs in five years (0.8/y)  
‣ Seems very unlikely given the start-up of SIS100 commissioning 
‣ HADES would offer stand-bye operation during commissioning
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(III) HADES at Nuclear Collisions cave

o  measurements at lowest beam 
energies 
- Dilepton excitation function 
- Fluctuations 

o  measurements 

- Cold matter studies  
- Short-range correlations 

o  program (exclusive channels)  

- Participation in development of physics program together with 
PANDA and CBM 

- Decision on detector configurations once physics case is 
defined 

Au + Au / Ag + Ag

p + A
𝜔, 𝜙, (𝐽 /𝜓)

p + p
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