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High Energy Physics experiments require high-energy colliding beams of 
charged particles like electrons, muons, protons or heavy ions. Such beams must 
be created, accelerated and stored and for this one needs bending and focusing 
magnets, acceleration cavities and magnets in detectors to separate the charged 
from the non-charged particles.  
The search for smaller particles requires more powerful machines and thereby 
the use of superconductivity in practically the entire system is requisite. Today 
we see a history of 25 years of using NbTi superconductors in magnets for 
particle colliders like at Fermi Lab (Thevatron), Brookhaven (RHIC), Desy 
(HERA). Presently at CERN the Large Hadron Collider is under construction 
which uses NbTi superconductors at its limits of about 8-9T. This most powerful 
collider under construction comes into operation in 2007.  
In parallel, however, the technology for the next generation of colliders must be 
developed because of the very long design and construction time of more than 
20 years. Advanced superconductors like Nb3Sn are boosted to maximum 
performance in order to create bases for even more powerful colliders in the 
future requiring magnet structures operating at 13-25T level far beyond the 
present limits. 
The key role of superconducting devices in the construction of present particle 
accelerators and detectors will be presented and an outlook to even more 
powerful colliders in the future will be given. 
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