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Synopsis The HESR high-energy ion storage ring at FAIR will provide unprecedented possibilities for strong-
field physics using novel laser sources on relativistic heavy ions. An overview on the planning will be given.   

In the current FAIR planning, the High-
Energy Storage Ring (HESR) will be available 
for storing ionic species accelerated by the SIS 
[1].This opens the way for a far reaching expan-
sion of present laser experiments using stored 
heavy-ion beams [2].The large SPARC com-
munity, mainly centering on Atomic Physics 
and bound state QED has gathered a strong 
physics case for experiments with these stored, 
cooled particles. 

 
As a novel and unique possibility for re-

search in ultra-high field science the HESR will 
provide brilliant intense stored ion pulses at 
relativistic velocities of (  = 6). For the interac-
tion with laser pulses, the interaction frame will 
see a Doppler shift of the laser frequency by 
more than one order of magnitude. In addition, 
the relativistic Doppler effect will shorten a 
counter-propagating laser pulse, in total boost-
ing the power density by more than 2 orders of 
magnitude. Changes in the ionic charge can be 
detected on a single particle level. Interaction 
with lasers and x-ray laser sources will be pos-
sible in the straight sections, or just before the 
180° arcs. Novel laser sources given by e.g. the 
PHELIX laser [3], and laser driven x-ray 
sources [4] can be used in this context. Addi-
tional developments for increasing the accessi-
ble parameter range are in progress. 

 
For the application of these sources an ex-

perimental station has to be created, where laser 
and ion beams can be merged in counter - 

 

propagating direction. This is possible at several 
locations within the HESR. Exploiting the large 
Doppler shift and the excellent beam quality, 
novel spectroscopy approaches for studies not 
only in the ionic states, but also in nuclear exci-
tations and pair-creation processes are accessi-
ble.  
An overview on the planning will be given. 
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Figure 1. Layout of the HESR at FAIR The ions are in-
jected from the bottom-left and circulate the ring in an 
anti-clockwise direction. 
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