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Á World-leading accelerator
laboratory for nuclear and
heavy-ion physics

Á Major scientific results and
technical developments for
decades

Á Landmark for the European
Research Infrastructure (ESFRI)

Á NUPECC LRP 2024 - Top priority
for European Nuclear Physics
Community

Á Unique scientific program

18th International Workshop on Meson Physics, 2026-06-26



GSI: Unique Accelerator Complex for Heavy Ions
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1. Ion Sources
2. High-Current Injector
3. High-Charge Injector
4. UNILAC
5. Low-Energy Exp. Hall
6. Transfer Channel
7. SIS18
8. HITRAP
9. FRS
10. ESR
11. High-Energy Exp. Hall
12. Cryring @ ESR

Coupling: Fragment Separator – Storage & Cooling Rings

UNILAC: 3.6 – 11.4 MeV/u

Ions: proton – uranium

Highest heavy-ion intensities

SIS18: 1 – 2 GeV/u for ions, 4.5 GeV for p



FAIR – Facility for Antiproton and Ion Research
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FAIR  international facility
9 shareholders
+ 1 associated partner
+ 1 aspirant partner

18th International Workshop on Meson Physics, 2026-06-26



Worldwide Collaboration & Competition
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Á With major research facilities / institutions / projects from all over the world
Á With Scientists from more than 200 institutions from 53 countries (Orange + Blue)

Á Orange: countries, which are shareholders of FAIR
Á Blue: countries contributing to research and technical development projects at GSI and FAIR

Á In total more than 3000 scientists and engineers are involved in R&D for GSI and FAIR

IHEP

18th International Workshop on Meson Physics, 2026-06-26



FAIR2028 Main Installations

SIS100

Á Core accelerator of FAIR, which acts as a feeder
for experimental stations (and storage rings)

Á Circumference 1,100 m; rigidity: 100 Tm
Á maximum proton energy ~ 29 GeV
Á maximum Uranium U92+ ~ 10 GeV/u

Á Optimized for intense beams of heavy ions
Á Provides slow and fast extraction
Á Superconducting fast-ramping dipole magnets
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Q1/2025

SIS100

18th International Workshop on Meson Physics, 2026-06-26

Super-FRS
Á High-acceptance two-stage separator (Bɟ-ȹE-

Bɟ) for production, separation and identification of
radioactive nuclear beams
Á Length 350 m; rigidity: 2-20 Tm
Á Pre- (normal conducting) and main

(superconducting) separator stages
Á Three branches (low-energy, high-energy, ring)
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View to the future : SIS100



9

View to the future : Super-FRS



Á Precision tests of QED
Á Cosmic ray simulator for irradiation studies
Á Materials under high pressure

Á QCD matter
at high baryon densities

Á Phase transition and critical point
Á Particles in dense medium
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Á Nucleosynthesis
of heavy elements

Á Structure of exotic nuclei (e.g. hypernuclei)
Á Neutron matter equation of state

Á Gluonic excitations:
Hybrids, glueballs

Á Precision spectroscopy of charmonium states
Á Time-like form factors, nucleon structure
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FAIR GmbH | GSI GmbH

The physics of neutron star mergers - in the lab

Picture: LIGO collaboration

Tightly linked to experiments at GSI/FAIR:
• High density matter probed by CBM/HADES and NUSTAR
• Structure and reactions of exotic neutron-rich nuclei studied by NUSTAR

VLT, Hubble, James Webb, …

Ligo, Virgo

FAIR

GSI
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FAIR GmbH | GSI GmbH

Multimessenger astrophysics and FAIR

Gravitational Waves

• QCD phase diagram probed by CBM/Hades at FAIR

• Signatures first order phase transition to Quark Gluon plasma in
gravitational waves postmerger signal

Bauswein et al, PRL 122, 061102 (2019)



FAIR GmbH | GSI GmbH

Multimessenger astrophysics and FAIR

Electromagnetic signals from r-process

• Masses and beta-decay data for exotic nuclei by NUSTAR

• Nucleosynthesis predictions and resulting astronomical transients

Shingles et al, ApJL 954, L41 (2023)



FAIR GmbH | GSI GmbH

SIS100

Super-FRS

CBM

after 2028

FAIR 2028 – vision…

First Science +

MSV

First Science ++

CRYRING

NUSTAR

APPA
PANDA

CR

SIS18

ESR

UNILAC

until 2028

First Science

…to reality



FAIR Project Progress – Civil Construction
- Construction site view
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FCC

APPA Cave

NUSTAR HEB

NUSTAR LEB

S-FRS

CBM

CRYO PLANT

SIS100
















































































