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GSI ςFacts and Numbers
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ÁGSI Helmholtzzentrum für Schwerionenforschung

ÁFounded in 1969

ÁCampus Darmstadt
ÁEmployees (2023): 1,550 (thereof 1,150 scientific personnel) 

ÁUsers of the GSI facilities: more than 1,500 per year

ÁMission:

ÁFundamental and applied research with heavy ions.

ÁDevelopment, construction and operation of heavy-ion 

accelerators and experimental facilities.

ÁResearch in hadron, nuclear, atomic, plasma physics, 

materials research, biophysics and heavy-ion therapy

ÁForefront developments and innovations in accelerator, 

laser, detector and IT technologies

ÁTwo outposts: Helmholtz Institute Jena and Mainz since 

2009



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 ïStorage & Cooling Rings

UNILAC: 3.6 ï11.4 MeV/u

Ions: proton ïuranium

Highest heavy-ion intensities

SIS18: 1 ï2 GeV/u for ions, 4.5 GeV for p

Y. Litvinov, G. Leckenby, D. Calonge Gonzalez, C. Rappold, E. De Filippo, M. Feijoo-Fontán, B. Kardan, A. Lagni,é



FAIR GmbH | GSI GmbH

é with cutting-edge instrumentation

CALIFA@R3B HADES
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Forefront IT Developments

Á Green IT & Big Data 

Á Energy-efficient high-performance computing

Á AI innovation lab of the Hessian Center for Artificial Intelligence (hessian.AI)

Á 600 nodes/54.000 cores/400 GPUs (2023) 
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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 - Top priority 
for European Nuclear Physics 
Community

Á Unique scientific program

EuNPC 2025



FAIR ïFacility for Antiproton and Ion Research
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FAIR  international facility 

9 shareholders

+ 1 associated partner 

+ 1 aspirant partner

EuNPC 2025 Facility overview by N. Alahari, Tuesday Plenary 4



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

EuNPC 2025



We explore 

the universeé
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é in the lab.
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EuNPC 2025

Á Precision tests

of QED

Á Cosmic ray simulator for irradiation studies

ÁMaterials under high pressure

ÁQCD 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

ÁGluonic excitations: 

Hybrids, glueballs

Á Precision spectroscopy of charmonium states

Á Time-like form factors, nucleon structure
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Á Construction, installation and commissioning of FAIR

and start operation of the new facilities in 2028.

Á GSI ready for FAIR
Á Perform a world-class scientific FAIR Phase-0 program through: 

ÁEarly physics experiments with FAIR equipment at GSI

combined with:

ÁTesting and commissioning of new accelerators and detector 

instrumentation 

ÁPreserving and extending the FAIR science community

ÁUpgrade of existing GSI facilities for the FAIR operation

ÁBuild a modern campus with appropriate infrastructure for the employees 

and international users

Common strategic goals and management
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Jörg Blaurock

Technical Managing Director

Thomas Nilsson

Scientific Managing Director

Katharina Stummeyer

Administrative Managing Director



Campus Development, e.g. FAIR Control Center (FCC)
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SE Sanierung P2

Q1/2023-Q2/2025 

Á Variety of building activities 

Á FAIR Control center

completion mid 2026

Á Taking over of main control 

room Q4 2025

EuNPC 2025

Á SIS18 Booster mode 

as required for FAIR 

operation  was tested 

in 2023. 



FAIR Project Progress ïCivil Construction
- Construction site view
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FCC 

APPA Cave 

NUSTAR HEB

NUSTAR LEB

S-FRS

CBM

CRYO PLANT

SIS100



View of south area with all buildings completed and soil modelling in progress

FAIR Project Progress ïCivil Construction
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View of north area (SIS100) with all buildings completed

FAIR Project Progress ïCivil Construction
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FAIR Project Progress ïCivil Construction
- Central Transfer building
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FAIR Main Instrumentation

SIS100

ÁCore accelerator of FAIR, which acts as a feeder 

for experimental stations (and storage rings)

ÁCircumference 1,100 m; rigidity: 100 Tm

Ámaximum proton energy ~ 29 GeV

Ámaximum Uranium U92+ ~ 10 GeV/u

ÁOptimized for intense beams of heavy ions

ÁProvides slow and fast extraction

ÁSuperconducting fast-ramping dipole magnets
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Q1/2025

Artistósview

SIS100

SIS100 

power 

supplies

cryo plant

EuNPC 2025



FAIR Project Progress ïAccelerator 
- Accelerator Installation - SIS100
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FAIR Highlights ïSuper FRS
Pre-Assembly SC Magnets 

Manoeuvring the multiplet through the 

shaft of the L0317A hall with precision

Positioning the multiplet in the L0317A hall 

using air cushions and a forklift for smooth 
and accurate placement

Aligning the multiplets in rows to begin pre-

assembly tasks, with the capacity to arrange up
to three lines, each consisting of four to five

components, in the L0317A hall

Using a mobile crane to unload a 60-tonne multiplet

from a lorry and carefully guiding it into the L0317A 
hall (Low Energy Cave)



FAIR Project Progress ïAccelerator 
- Accelerator Installation - SFRS

SFRS flask delivered 
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Super-FRS Branch Box 

SFRS ïTransport of T-Branch and 
Multiplets to PreTarget Area


