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Livingston plot



The conclusion is that this spectacular 
achievement has resulted from a 
succession of technologies rather than 
from construction of bigger and better 
machines of a given type. When any 
one technology ran out of steam, a 
successor technology usually took 
over.

In another respect, however, the 
Livingston plot is misleading. It 
suggests that energy is the primary, if 
not the only, parameter that defines the 
discovery potential of an accelerator or 
collider. Energy is indeed required if 
physicists wish to cross a new 
threshold of discovery, provided that 
this threshold is defined by the energy 
needed to induce a new phenomenon.

But there are several other parameters 
that are important for an accelerator to 
achieve—for example, the intensity of 
the beam, or the number of particles 
accelerated per second.

From: W. Panofsky





Key technology - magnets

The maximum beam energy of a hadron collider is directly 
proportional to the bending dipole magnetic field and to the ring 

circumference. 
The LHC magnets are based on Nb-Ti superconductor 

and achieve a maximum operational field of 8.33 T. 
The high luminosity upgrade project (HL-LHC) develops the 

technology of higher field Nb3Sn magnets as well as cables made 
from high-temperature superconductor (HTS). Nb3Sn dipoles 

could ultimately reach an operational field around 16 T and HTS 
inserts could boost field strength further. A cost-effective hybrid 
magnet design incorporating Nb-Ti, two types of Nb3Sn, and an 

inner layer of HTS could provide a field of 20 T.

If installed in the LHC tunnel, such dipole field would increase the 
beam energy by a factor 2.5 compared with the LHC.





Beam energy stored











From presentation of D. Fournier at FCC kick-off 



CONCLUSIONCONCLUSION
Expecting parameters of the future colliders and 

corresponding physics impose many 
requirements to the key detector technologies. 

Detector dimensions, dynamical range, 
resolution, speed of response, radiation 

hardness, and many other impressive challenges 
resulted from energy frontier particle beams 

together with a future collider record luminosity 
and high beam currents will be hot research 

topics in the near future.



Many thanks to Frank Zimmermann (CERN), who 
kindly permit me to use some slides from his 

presentation at 6th Intl Conference “Channeling-
2014” (Capri, Italy)
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