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FCC is a project for a next generation circular collider based at CERN, as the next step of LEP/LHC experiments.
It will have at least two stages : (i) measurements on electroweak (Z/W), Higgs, t7 by ete collision (FCC-ee) and (ii)
energy frontier pp collision (FCC-hh) up to 100 TeV center of mass (CM) energy. Both will be performed by colliders
in the same tunnel with 90-100 km circumference built around the Geneva area across the Swiss-French border.
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Table 1. Main design parameters of FCC. Each represents a
quantity per beam. FCC-ee plans to operate at least 4 different
energies to produce the Z-boson, W™ pair, Z-Higgs(h) pair, and
pair of top quark (7). The parameters for W* are omitted due
to the column width.

IP : interaction point, SR : synchrotron radiation

Item FCC-ee FCC-hh
z |z | #

particles ete” pp

Beam energy GeV | 45.6 | 120 [182.5] 50000

Circumference km 91

Stored beam current  mA 1280 | 27 | 5 500

Number of IPs 4 242

Number of bunches 10000‘ 248 ‘ 40 | 10000

Stored beam energy ~ MJ 17.5 10.97] 0.27 | 8400

SR loss MW 50 24
Accelerating voltage GV | 0.12 | 2.1 | 11.3 | 0.048
Luminosity /TP 1/nb/s"| 1820 | 73 | 124 | 300

“1/nb/s=10" cm ?s~".
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Table 2. Index of improvements (Iol) of main performance
parameters for several ete” colliders. Iol=(goal value)/
(achieved values by previous machine). Parameters are for
each beam. Luminosity is per interaction point (IP).
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Table 3. Index of improvements (Iol) of main performance
parameters for FCC-hh, compared to LHC/HL-LHC. Iol=

' Goal/ (goal value)/(achieved value by LHC/HL-LHC). Values are

Item Project achieved Compared to| Iol per beam.
Beam energy |FCC-ee(s7) | 182.5 GeV LEP2 1.75 Item Goal Iol
LEP2 104 GeV | TRISTAN |3.25 Circumference 91 km 34
Accel. voltage | FCC-ee(17)| 11.3 GV LEP2 2.8 Beam energy 50 TeV ~7
Beam current | FCC-ee(Z)| 1.28 A PEP-II(e ) | 0.43 Main dipole field 16 T 1.9
Stored energy | FCC-ee(Z)| 17.5MJ | PEP-ll(e ) | 87.5 Beam current 05A 0.43
PEP-Il(e )| 0.2 MJ PEP 20 Stored beam energy 8.4 Gl 12
Luminosity/IP | FCC-ee(Z) | 1820/nb/s| SKEKB | 38.7 SR per unit length 28.4 W/m 86
KEKB 21/nb/s CESR 20 Luminosity/IP 300/nb/s ~6
SKEKB | 47/nb/s CESR 45 Event/crossing 1000 7.6
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