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GSI and FAIR
In the Heart of the Rhine-Main Triangle of Accelerators
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Aerial View on 25 Feb 2024
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Heavy Ion Trap
HiTRAP

High Energy Transfer
Lines HEST

Present GSI Complex

• World-class ion 
accelerator 
facilities

• Ion linac

• Storage ring

• Synchrotron

• Beam cooling

• Ion traps

• Decelerators

• 55 years and 
getting stronger
à plus FAIR

R. Aßmann - ACC

1 GeV/u
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Did You Hear about Bohrium, Hassium, Meitnerium, 
Darmstadtium, Roentgenium, Copernicium?

R. Aßmann - ACC

• Use ion beams from 
accelerators to discover new 
heavy elements!

• Study properties of heavy 
elements!

• How did our universe form from the 
big bang?

• Where do heavy elements on earth 
come from (not from the sun)?

• New push from gravitational 
wave detectors 
à detection of neutron star 

collisions 
à forming of heavy elements

observed in nature
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Dual Ion Beam for Tumor Therapy   (new, world-wide first)

§ Ion mass He + C ( 5-20% He)
§ Ion charges 4He+ und 12C3+ from CH4

§ Energy 225 MeV/u
§ Beam intensity 108, Slow extraction
§ Stability No variation of He, C and O
§ Contamination of 16O4+          As low as possible

Integrals over one spill for the depth dose

- IC2: front chamber with O and C peak 
- IC3 : back chamber with 5% He concentration   
- IC3 : back chamber with 20% He concentration 

O, C

5% He

20% He

Carbon used for tumor irradiation. Helium penetrates 
through body and is used for real time imaging.

Possible contrast at low-
density differences

A gummy bear in addition to other 
density calibration targets in a 
gelatin block (edge length 6 cm), can 
be imaged exclusively with the 
helium portion of the beam.

Two ‘working 
points‘: 5% He and 
20% He (relation to 
C), 7% O throughout 

Measurements with 
a matrix IC detector 
(also time-resolved) 
and films providing 
location information 
collected as well.

Courtesy F. Maimone et al

Measured ion contributions to image:
12C6+: 0.167%
4He2+: 99.833%
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The Green IT Cube on the GSI site
“Accelerator” for Artificial Intelligence
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FAIR 3.3 b€ facility being completed!
Beam commissioning planned in 2027/28
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Wishing you (us) inspiring physics & more 
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