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Experts from Poland are involved 
in designing and building the 

world’s strongest pulsed neutron 
source for investigating the 

properties of condensed matter
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T he European Spallation Source (ESS), under construction in Lund, Sweden, since 2014, will be one of 
the largest research facilities in the world. It has the status of a European Research Infrastructure Con-

sortium (ERIC), with Poland among its 15 founding members. The budget of this project is 1.85 billion euro. 
Experts from over 100 leading research centers, including Poland, are involved in the construction of the neu-
tron source itself and developing the top-class instrumentation.

The ESS will be the world’s strongest pulsed neutron source for investigating the properties of condensed 
matter in the broadest sense – from fundamental physics and materials engineering on the nano- to macro-
-scales, through new materials for energy generation and storage, medicinal substances and their carriers, the 
physics and chemistry of soft matter, all the way to non-destructive, revealing scrutiny of otherwise invisible 
features of works of art. Intense neutron beams can be used to experiment on very small samples, as well as to 
study physicochemical processes in real time.

A linear accelerator, the most powerful ever built, will supply a pulsed beam of protons to induce spallation 
processes in a helium-cooled tungsten target. As part of the Polish in-kind contribution, engineers from the 
Institute of Nuclear Physics PAS in Kraków, the National Centre for Nuclear Research in Świerk, Warsaw Uni-
versity of Technology, Lódź University of Technology and Wrocław University of Technology are involved in 
its construction. Some of the Polish design, construction and technical efforts are supported by Polish industry. 
The launch of the ESS is foreseen for 2023.
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Fig. 1
Waveguide installation 

in the accelerator tunnel

Fig. 2
Completed installation 

of waveguides in the 
tunnel of the ESS 

accelerator

Fig. 3, 4
Preliminary installation 

of STUB waveguide 
system
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Further reading:

www.europeanspallationsource.se
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Spallation is a process 
in which a heavy 
atomic nucleus is 
bombarded with 

protons with energy 
of about 1 GeV, 

leading to a cascade 
of internal reactions 
and the emission of 
a large number of 

neutrons and other 
nucleons, nuclear 

fragments and 
γ-rays. As a result, the 

atomic mass of the 
bombarded nucleus 

decreases
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Fig. 7
VNA test and installation 
of 26,352 MHz circulators

Fig. 5
VNA test and installation 
of 27 loads 352 MHz 
and 82,704 MHz

Fig. 6
Preliminary tests of 
the ESS cryomodule 
installation
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Fig. 8
Power distribution 

system – waveguides 
704 MHz ready 

for tuning

Fig. 9
Installation of  vertical 

wave elements

Fig. 10
Challenging installation 

of waveguides  
of the RQF section  

in the STUB transition
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