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Introduction 

https://indico.cern.ch/event/581462/overview 



Recommendation from KFB 

 



Particle Physics (Klaus Desch, University of Bonn) 



Particle Physics  



‘New’ Collider Projects that are already on their way: 

• Super KEKB 

• HL-LHC 

Collider Projects for the near Future (> 10 years): 

• HE-LHC 

• Linear Collider projects: ILC & CLIC 

• FCC-ee 

• CepC project 

  DA, beam-beam, space charge, e-cloud, lifetime 

 SC magnets, SC RF [Crab Cavities & HHRF] 

 cost, power, positrons 

 cost, power, SRF, beam lifetime 

 cost, power, SRF, beam lifetime 

Super  

KEKB 

Summary New Collider Projects 

Collider Projects for the immediate Future (< 10 years): 

• Electron-Ion collider (MEIC, eRHIC, LHeC)  ERL & pol. 

 SC magnets (> 16T  2 x CME); no HEP for 10y 

 Affordable (comparable to LHC) 



Future Circular Collider (FCC) study ; goals: CDR and 
cost review for the next European Strategy Update (2018) 

International collaboration :  

• pp-collider (FCC-hh)        
defining infrastructure 
requirements  

 
 

• including HE-LHC option: 16-20 
T in LHC tunnel 

• e+e- collider (FCC-ee) as 
potential intermediate step 

• p-e (FCC-he) option 

• 100 km infrastructure in 
Geneva area 

~16 T  100 TeV in 100 km 
~20 T  100 TeV in 80 km 

M. Benedikt 



Linear Collider Technological Challenges 
Linear Lepton Collider Challenges:  

• Superconducting RF:  

 1.3 GHz with high Q0 & reasonable aperture  

     efficient operation  

 Niob, 35MV/m @ 1.8K     limited energy reach! 

• Normal conducting RF:  

 12 GHz  high gradients (100MV/m) & novel power sources 

     energy reach for given length  

 small apertures and low Q0  efficiency and power consumption 

Common goals and key aspects: 

o Site size: between 30km and 50km 

o Peak luminosity: > 1034 cm-2s-1 

o Beam power (> 1MJ)  machine protection 

o Site power consumption: > 300MW  600MW 

o Price: > 4 x LHC cost 



Research with Neutrons (Thomas Brückel, JCNS) 

 

NOW 



Research with Neutrons 

 

2.5 GeV 

14 Hz, 5 MW 

1.843 Billion € 

High Brilliant neutron Source 



Accelerators for Physics with Neutrons (Timo Korhonen, ESS) 

 

Timo Korhonen 



Nuclear Physics (Thomas Aumann, GSI) 

 



Nuclear physics 

• Highest particle intensity 

(1012/s Uranium)  

• highest precision 

• highest diversity of 

accelerated ions 

• high particle energies 

(1.5 GeV/u) 

• parallel operation of up to 

four experiments at the 

same time 

Price tag: 1.357 Billion Euro 



Nuclear physics 

 



Accelerators for Nuclear Physics (Oliver Boine-Frankenheim) 



Research with Photons (Stefan Eisebitt, MBI) 

 



Accelerators for Research with Photons (Andreas 

Jankowiak, HZB) 

 



Medical accelerator (HEINRICH RÖCKEN, VARIAN) 

 



 

Therapy price tag 

5-room: 100M 

1-room:   30M 

  X-ray:     3M 



 



Accelerator Technology used for Particle Therapy 

(Andreas Peters, HIT) 

 



Accelerator Technology used for Particle Therapy 

(Andreas Peters, HIT) 



 



 



 



Superconducting RF (Jens Knobloch, HZB) 

 



PWFA 

 



 


