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Lepton vs. Proton Colliders
• Colliding electrons
– Puts all the beam energy in to the collision
– Limited by energies you can reach 

• Circular electron colliders limited by synchrotron radiation
• Linear colliders limited by only colliding each accelerated bunch once

• Colliding protons
– Quarks/gluons on carry a fraction of beam energy
– Synchrotron losses are much lower (go like g4 )

• Still non-negligible energy/power at LHC – ends up in superC magnets
• Colliding muons
– Might be best of both worlds

• Point like projectiles, 200x higher mass (109 less synchroton rad)
– But muons only have a 2us lifetime…



Summary of Future Colliders

• ILC/CLIC comparison (Zimmerman: CERN-ATS-2010-056)
– Linear colliders don‘t have synchrotron radiation limits
– But can only use each accelerated bunch “once“.

• Circular colliders
– Hadron machines (HE-LHC CDR: CERN-ACC-2018-0059)
– Electron machines (Chinese Circular Collider)

• Muon collider
– https://cerncourier.com/a/sketching-out-a-muon-collider/

https://cerncourier.com/a/sketching-out-a-muon-collider/


ILC Layout



ILC/CLIC Comparsion





ILC tunnels



ILC Cavity



CLIC Layout



CLIC Layout



CLIC RF structure







Collision Energy Dispersion (CLIC)



Future Hadron Colliders





Dipole magnets



Beam envelope near IP



Synchrotron radiation screens



e-p Collider ?
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Muon Collider

• Muons (like electrons) are point-like projectiles
– All energy available in collisions à new particles
– Bending radiation g4 ~ 2004 smaller than electrons

• Their rest lifetime is only 2 us
– Accelerate them to near v~c they survive for gt
– Long enough to make collisions

• Muon beam halo difficult for detectors



Schematic of a Muon Collider



Muon Beam halo backgrounds


