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“Trying to predict the future is a mug’s game. But [...] it’s a game we all have 
to play because the world is changing so fast and we need to have some sort of 
idea of what the future’s actually going to be like because we are going to 
have to live there, probably next week.”

Douglas Adams, The Salmon of Doubt



My own view of an accelerator physicist



http://www.youtube.com/watch?v=y0brSA1cyzw


We only need 2 things to build new machines
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Physics Motivation
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Our dreamed particle colliders...



The present: The LHC



The present: The LHC



Nature is a bit tricky and this seems not to be 
enough...



The obvious option: upgrading the LHC



High Luminosity LHC (HL-LHC)
- GOAL: Increase the amount of collisions per second 

(luminosity)

- Higher number of particles per bunch

- Smaller beamsize at the Interaction Point (IP)

- Currently, the largest collider being built.



High Luminosity LHC (HL-LHC)





Why do we need to build larger colliders?



Evolution of Particle Colliders



A short digression: The SSC





What should be the next collider?



Linear or circular colliders?
Linear colliders

● Relatively simpler machine

● Less magnets

● Single pass machine

○ All the energy must be given 

in one shot

● One collision per bunch

● Lower luminosity

● No synchrotron radiation emission

● Only one experiment

● Mainly for colliding electrons

Circular Colliders

● Quite complex machine

● Many magnets

● Multi-turn machine

● Higher luminosity

● Synchrotron radiation emission

● Multiple experiments installed

● Electrons, protons and ions



Protons or electrons?
Protons

● Composed of quarks and gluons

● Heavy (~1GeV)

● Low synchrotron radiation 

emission

Electrons

● Elementary particles

● Light (511 keV)

● High synchrotron radiation 

emission



Linear Colliders



International Linear Collider (ILC)







Compact Linear Collider (CLIC)







Circular Colliders



Future Circular Collider (FCC)



Two (or three) options: electrons and protons



Future Circular Collider (FCC-ee)



Future Circular Collider (FCC-hh)



Made in China colliders (CepC and SppS)



None of the above: the muon collider



Project comparison



Other options not included in this talk
● Novel acceleration techniques: AWAKE 

(previous session)

● Neutrino platforms (DUNE)



Summary
● Many options considered (circular, linear, protons, electrons…)

● In different formats (energy, size, technology)

● Preliminary designs are ready for final consideration.

● European Strategy on Particle Physics will be updated next year.



It is very difficult to predict what will happen so 
we must be ready to consider any alternative 

including no new colliders at all!



Thank you very much!
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