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LHC schedule
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Stubbornly Standard Model
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Stubbornly Standard Model
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No new physics scenario
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e+e- competing projects
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A.	Faus-Golfe



Hadron vs lepton accelerator machine

G. Gaudio – RBI seminar  – 2019, November 28th 8



Hadron vs lepton accelerator machine
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Lepton collider motivation
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Lepton colliders offer the potential of precision 
measurements 
• Well defined initial conditions 
• Low background levels 
• … 

At high energies they are efficient discovery machines 
• Full collision energy available for particle production 
• But sufficient luminosity is required 

14 TeV lepton collisions are comparable to 100 TeV
proton collisions



Accelerating electrons (positrons)

G. Gaudio – RBI seminar  – 2019, November 28th 11



e+e- competing projects
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FCC-ee

ILC	250CLIC



Luminosity per facility
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The collider luminosity is the 
proportionality factor between 
the number of events per 
second and the cross section



Running phase (FCC as example)
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Precision is the way … 
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The importance of precision measurements
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A.Vicini



Precision on the Higgs boson coupling 
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e+e- competing projects
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FCC-ee

ILC	250CLIC



FCC ee and hh
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FCC tunnel proposal
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FCC-ee design
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B-factories: KEKB	&	PEP-II:	double-ring	lepton	
colliders,	 high	beam	currents, top-up	injection

DAFNE:	crab	waist,	double	ring

SuperB-factories, S-KEKB:	low	by*	

LEP:	high	energy,	SR	effects

VEPP-4M,	LEP:	precision	energy	calibration	w.	res.	
depolarisation

KEKB:	e+ source	

HERA,	LEP,	RHIC:	spin	gymnastics	

combining	successful	ingredients	of	several	recent	
colliders	→	highest	luminosities	&	energies



FCC integrated project schedule
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CEPC Accelerator Chain 
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CEPC site selection
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CEPC timeline

G. Gaudio – RBI seminar  – 2019, November 28th 25



ILC beam accelerator
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CLIC tunnels
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Accelerating electrons (positrons)
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Muon colliders – proton driver
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Short,	intense	proton	
bunches	to	produce	
hadronic	showers	

Pions decay	into	muons	
that	can	be	captured

Muon	are	captured,	bunched	
and	then	cooled

Acceleration	to	
collision	energy

Collision



Beam induced background – neutrino radiation hazard
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LEMMA schema
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In the LEMMA schema 45 GeV positrons annihilate with the electrons of a beryllium target: 
a beam of muons and antimuons with collimated energy and emission angle can be obtained.



LEMMA schema
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Small efficiency of converting positrons to muon pairs 
• Muon pair production is only small fraction of overall cross section 

(O(10-5 )) 
• Most positrons lost with no muon produced 
• Have to produce many positrons (difficult) 
• O(100MW) synchrotron radiation 
• High heat load and stress in target (also difficult)



Proposed Schedule
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The others ingredients
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Detector	capability	to	exploit	
physic	potential	

Availability	of	large	statistics	
will	bring	the	measurements	
quickly	systematic-limited



HVALA
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