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FCC-ee Underground Structure Overview

FCC-ee Machine tunnel Layout

FCC-ee RF/Cryogenic Layout

• FCC-ee RF/Cryogenic Layout point L

FCC-ee Underground Structure point L

• FCC-ee RF Machine tunnel cross sections 

• FCC-ee Klystron Gallery cross sections

• FCC-ee Undergeound structure Isometric views

FCC-ee RF/Cryogenic Layout

• FCC-ee RF/Cryogenic Layout point H

FCC-ee Underground Structure point H

• FCC-ee RF Machine tunnel cross sections 

• FCC-ee Klystron Gallery cross sections

• FCC-ee Undergeound structure Isometric views 
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Only schematic, 

and not to scale.

Courtesy A. Navascues Cornago

FCC-ee Underground Structure Overview
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Integration of FCC-ee machine elements (regular arc)

Main cross section as for FCC-hh

Main ring below of booster ring 

Main ring and booster ring 1.3 m distant 

Collider Center

Machine tunnel 5.5m in diameter 

F. Valchkova-Georgieva

Smoke/He extraction

Cable trays:

Fibre optic

LV distribution

Control cables

Demineralized water

Leaky feed

Warm He recovery

Demineralized 

water felling

Drain

Fresh air duct

Fresh air diffused

Alignment space occupation

Compressed air

Firefighting/Row water

Chilled water

Cable tray:

MV distribution

Electrical HV 

power transmission 

Collider ring

Booster ring

He
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FCC-ee RF reference table Courtesy F. Peauger and O. Brunner
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FCC-ee RF 400 MHz Cryomodules space occupation

• Consider only 2 types of CM

• Same CM design for 1_cells (Z) and 2_cells (W, H) 400 MHz systems – distance between WG must remain constant

• The use of half-height WG may allow to reduce the number of WG holes – to be studied in detail

Courtesy V.Parma/E. Montesinos
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FCC-ee RF 800 MHz Cryomodules space occupation
Courtesy V.Parma/E. Montesinos

• The use of half-height WG may allow to reduce the number of WG holes – to be studied in detail
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FCC-ee RF/Cryogenic Layout point L
Courtesy Cryo team

PA31-3.0: shaft location is uncertain. Different scenarios to be assessed:

• S1: Shaft at nominal point 

• S2: Shaft at 300 m 

• S3: Shaft at 600 m 

• S4: Shaft at 900 m

Scenario:1

Scenario:2
Scenario:3 Scenario:4
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FCC-ee RF/Cryogenic Layout point L

Courtesy Cryo team

TLSS length: 2032 m

Point L cryogenic layout (ttbar)

• S4: Shaft & Service cavern are at the end of the LSS.

F. Valchkova-Georgieva

▪ 2K Booster CMs near to cryoplants
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FCC-ee RF Machine tunnel longitudinal view (ttbar machine)

• Distance between e+e- quadrupoles 52 m, length 3.1 m.

• Distance between booster quadrupoles 52 m, length 1.5 m.

Collider Center

HV Bunker

Faraday cage 

Klystron, circulator & rack

Booster 800 MHz Cryomodules

Quadrupole magnets

800 MHz cryomodules (ø 1.09 m x 7.5 m), half RF LSS 

• 75 booster CM (648.5m)

• 150 klystrons

Access Shaft

Midpoint 

RF section
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FCC-ee RF Machine tunnel cross section (ttbar machine)

Transport

Waveguide

Booster ring

Cryomodule 800 MHz

Collider Center

Machine tunnel 5.5 m in diameter 

• QRL Ø along 800 MHz section 0.8 m.

• Distance between e+e- quadrupoles 52 m, length 3.1 m.

• Distance between booster quadrupoles 52 m, length 1.5 m.

Booster 800 MHz Cryomodules

Midpoint 

RF section
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Collider ring
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Klystron Gallery

Machine tunnel

Waveguide duct

Collider Center

1
0
 0

0
0

F. Valchkova-Georgieva

HV Bunker

Faraday cage 

Klystron, circulator & rack

FCC-ee RF Machine tunnel & Klystron Gallery cross section (ttbar machine)
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FCC-ee Underground Structure

Junction Cavern

Klystron Gallery
Service Shaft

Service Cavern

Machine tunnel

Connection Tunnel 

(Cavern/Machine Tunnel)

3 Evacuation staircase

Collider Center

IP

Connection Tunnel 

(Cavern/Klystron Gallery)

Midpoint RF section
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FCC-ee RF/Cryogenic Layout point H TLSS length: 2032 m

F. Valchkova-Georgieva

Courtesy Cryo team

▪ 2K Booster CMs near to cryoplants then 4.5K Collider CMs
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FCC-ee RF Machine tunnel longitudinal view (ttbar machine)

• Distance between e+e- quadrupoles 52 m, length 3.1 m.

• Distance between booster quadrupoles 52 m, length 1.5 m.

Collider Center

Klystron, circulator & rack

Collider 800 MHz Cryomodules

Quadrupole magnets

800 MHz cryomodules (ø 1.09 m x 7.5 m), half RF LSS 

• 61 e+e- CM (539.2 m)

• 122 klystrons

400 MHz cryomodules (ø 1.17 m x 11.4 m), half RF LSS 

• 33 e+e- CM (435.9 m)

• 66 klystrons

Collider 400 MHz Cryomodules

IP
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FCC-ee RF Machine tunnel 400 MHz CMs (ttbar machine)

• Distance between e+e- quadrupoles 52 m, length 3.1 m.

• Distance between booster quadrupoles 52 m, length 1.5 m.

Klystron, circulator & rack

Quadrupole magnets

Collider 400 MHz Cryomodules

HV Bunker
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FCC-ee RF Machine tunnel cross section (ttbar machine)

• QRL Ø along 400 MHz section 0.65 m.

• Distance between e+e- quadrupoles 52 m, length 3.1 m.

• Distance between booster quadrupoles 52 m, length 1.5 m.

Transport

Waveguide

Collider ring

Cryomodule 400 MHz

Booster ring

Collider Center

Machine tunnel 5.5 m in diameter 

F. Valchkova-Georgieva

Collider 400 MHz Cryomodules
IP

Collider 800 MHz Cryomodules
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Collider Center

F. Valchkova-Georgieva

FCC-ee RF Machine tunnel & Klystron Gallery cross section (ttbar machine)

1
0
 0

0
0

HV Bunker

Faraday cage 

Klystron, circulator & rack
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FCC-ee RF Machine tunnel 800 MHz CMs (ttbar machine)

• Distance between e+e- quadrupoles 52 m, length 3.1 m.

• Distance between booster quadrupoles 52 m, length 1.5 m.

Klystron, circulator & rack

Quadrupole magnets

Collider 800 MHz Cryomodules

HV Bunker
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FCC-ee RF Machine tunnel cross section (ttbar machine)

F. Valchkova-Georgieva

• QRL Ø along 800 MHz section 0.85 m.

• Distance between e+e- quadrupoles 52 m, length 3.1 m.

• Distance between booster quadrupoles 52 m, length 1.5 m.

Transport

Waveguide

Collider ring

Cryomodule 800 MHz

Booster ring

Collider Center

Machine tunnel 5.5 m in diameter 

IP
Collider 400 MHz Cryomodules

Collider 800 MHz Cryomodules
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Collider Center

F. Valchkova-Georgieva

FCC-ee RF Machine tunnel & Klystron Gallery cross section (ttbar machine)

1
0
 0

0
0

HV Bunker

Faraday cage 

Klystron, circulator & rack
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FCC-ee Underground Structure

Junction Cavern

Klystron Gallery

Service Shaft

Service Cavern

Machine tunnel

Connection Tunnel (Cavern/Machine Tunnel)

Connection Tunnel (Cavern/Klystron Gallery)

7 Evacuation staircase

(each 280 m) 

Collider Center

IP
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Conclusion

• For Collider Z, W, H and ttbar machine all 400MHz Cryomodules will be housed at point H.

• For Collider ttbar machine 800MHz Cryomodules will be housed at point H.

• For Booster Z, W, H and ttbar machine all 800MHz Cryomodules will be housed at point L . 

• Integration study of RF scenarios and stages, selection of cavities and location of cryomodule, RF frequency 

and cryogenic temperature continue.
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Point H Point L

400 MHz CMs 800 MHz CMs 400 MHz CMs 800 MHz CMs

Z machine 4.5K

NO 

CMs

NO 

CMs

2K

W machine 4.5K 2K

H machine 4.5K 2K

ttbar machine 4.5K 2K 2K



Thank you 
for your attention.
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