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Transactinide research at GSI 
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Goal 

ïUnified picture of the nucleus 

ïLimits of nuclear existence 

ïOrigin of chemical elements 

 

Approach 

ïExplore unknown territory 

ïlntense exotic nuclear beams 

ïCutting-edge instruments 

 

P
ro

to
n
 N

u
m

b
e
r 
Ą

 

Neutron Number Ą 

Nuclear structure, astrophysics, reactions, superheavy elements 

Superheavy elements New shell gaps through  

residual interaction 

Shell quenching by 

diffuse surface 
New shell gaps through residual interaction 

harmonic oscillator 

+ spin-orbit 

+centrifugal 

diffuse surface 

neutron rich 

+ spin-orbit 

Halos 

11Li 

9Li 

2n 

Soft collective modes 

ŭr Rn-Rp 

Neutron skins 



TAN 11, Sochi (Russia), 2011 September 5-11 Christoph Scheidenberger - NuSTAR 

Elements and their isotopes: cosmic matter in the GSI laboratory 
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International Facility for Antiproton and Ion Research FAIR 
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PP& AP 
Hadron Structure, QCD & Medium  
Cooled antiprotons < 15 GeV, 500 users Nuclear Astrophys. NuSTAR 

Exotic nuclei, fission+fragmentation;  

600users Warm Dense Plasmas  
Bunch-compression & Petawatt- Laser 

250 users 

QCD-Phase Diagram: CBM                                     
HI beams 2 to 45 AGeV; 400 users 

Materials Science,  

Space- and Radiation Biology 
(Ion- & antiproton- beams; 350 users 

Fundamental Symmetries 

Ultra-High EM Fields 
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Antiprotons, Hi-Z ions; 250 users 

Accelerator Physics:  

Eight Rings & two Linacs 
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Requirements for GSI linear accelerators 

SHE experiments  Injector for synchrotrons (SIS-18, -100) 

* high intensities: >1E11/ppp * extremly high intensities:  >1E12/ppp 

* high repetition rate (50 Hz) * low repetition rate (max. 3 Hz) 

* high duty cycle (~100%,  * low duty cycle (0,1%, 100 Õs for SIS-18) 

  cw-operation, ~20 ms pulse) 

         

 

 

 

HSI 

HSI 

cw 

warm 

cw cold 

UNILAC 

SIS 
ECR 1 

ECR 2 
MUCIS 

MEVVA 

Penning 

SHE 
Exp. 

 DC-beam 

   present 

High beam currents 

DC beams 
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Low electricity costs  

 

Ą dedicated linear accelerators needed!  
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The planned superconducting cw-linac 

U. Ratzinger, W. Barth, et al. 


