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Many greetings to you from the HADES Collaboration! 
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Coimbra, September 2022



HADES overall run statistics & upgrades

o Ten runs in 20 years

o Continuous upgrade 
program to improve 
the performance

o Ready for next 
campaign

Outer 
tracking:

High precision momentum 
reconstruction

T0,
iTOF:

Improved particle identification and trigger 
purity

RPC: High multiplicity events (e.g. Au+Au) MAPMT
RICH:

Improved dielectron efficiency and 
conversion rejection

EM 
calorimeter:

Neutral mesons, dielectron purity Forward
Detectors:

Larger phase space for proton-induced 
reactions (exclusive channels)
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Successfully upgraded HADES
For S518:

Inner TOF (iTOF; FAIR-NRW

Forward Detector
STS1: FAIR-NRW  (Jülich) team
STS2: Cracow team (JU, AGH)
Forward RPC: Coimbra team (LIP)

HADES T0 detector (LGAD)
GSI and TU Darmstadt teams

HADES T0:
LGAD sensor on a FEE PCB

Forward RPC STS2

STS2                                 STS1

New:

Completion all ECAL sectors 2022
2022 Rez, TU Darmstadt, GSI

MDC FEE replacement
2023-2024 GU and GSI

iTOF

Online: Spill profile from HADES T0  
p+p@4.5GeV 02.2022
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HADES in the next 10 years

o Original FAIR Phase-0 program (See next slide)

o Extended running with pion and proton beam

o Transfer to CBM cave 
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CBM bereit
für Strahl

S-FRS bereit
für Strahl

SIS100 bereit
für Strahl

First Science
First Science+

Run3 LS3 Run4 (HL-LHC) LS4 Run5

ALICE3 BetriebALICE3
Installation

ALICE3 Prototypen, 
R&D, TDRs

ALICE3 Auswahl der 
Technologien, R&D

ALICE2

AMBER Phase-1
AMBER Phase-2

Exp. Programm
an der ISOLDE

HADES@SIS18
HADES@SIS100
PANDA Phase-0

APPA Phase-0
CBM Phase-0

NUSTAR Phase-0

Early-Science

PANDA@HESR
Inbetriebnahme
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PROPOSED PHYSICS
FAIR Phase-0



HADES proposals for FAIR Phase-0
o Proposed program will take at least until 2026 (one 4-weeks run per year), but likely longer. 

o Transferring HADES to the new cave is expected to take two years.

Joachim Stroth |  Research Retreat  | BensheimFebruary 13–14, 2023 7

15 Billion events Ag+Ag taken already in 2019, 35 Billion p+p in 2022.

Cold matter 

effects including 

line shapes and 

SRC

Successfully conducted

in Feb./March 2022

re-submission

to GPAC 2022

Au+Au BES < 1 A GeV EM transition form 

factors of hyperons

Iso-spin effects 

in dilepton 
production

Baryon 
resonances, meson 

baryon coupling in 

the 3rd resonance 

region

re-submission

to GPAC 2022



HADES proposals for FAIR Phase-0

February 13–14, 2023

Au+Au BES < 1 A GeV
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S520 (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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Micro spill-structure

q New high-freq. resonator!?

q Influence of UNILAC beam phase space 
distribution

q “Wobbler”

q Might be of relevance for SIS100 operation
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kHz modulation OFFkHz modulation ON

20us binning 20us binning

Quadrupole modulation – influence on HADES event rate

11 kHz

16 kHz

16 kHz (100%)
16 kHz (70 %)

45 % losses 
due
to parasitic 
users, beam 
breaks.

1 ms 1 ms
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HADES proposals for FAIR Phase-0
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Baryon 
resonances, meson 

baryon coupling in 

the 3rd resonance 

region



S517 (approved but not scheduled)

Joachim Stroth |  Research Retreat  | BensheimFebruary 13–14, 2023 12

Baryon resonances in the second resonance region

143 shift with secondary pion beam (𝜋!)

Highest primary beam intensities at maximum rigidity



Extraction efficiency

Pion beam needs maximum intensity and maximum rigidity 14N (12C) beam

q Several modifications implemented:

o Enlarged aperture in downstream beam line elements (NE5)
o Improved diagnostics
o Optimized beam optics
o Repaired septum

q Still progress not sufficient

q New electrostatic septum (SIS100 type)?
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HADES proposals for FAIR Phase-0
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Cold matter 

effects including 

line shapes and 

SRC



Indication of a beam halo
At ±7 mm away (transverse) from the nominal beam position material 
introducing 100% interaction probability (target is 1%)
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Δ𝑦~2.5 cm

dimensions
in mm

sorry for mirroring “BENNO”

Δ𝑥~3.5 cm

Δy𝑥~2.5 cm


