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International Linear Collider

e+ e- linear collider

Collision energy 500 GeV c.m. initially, later 
upgrade to 1 TeV c.m.

Overall length 47 km, of which 22 km linacs
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ILC cryogenic layout (Phase 1) 
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Legend:

Transfer lines

Cryoplants: Ten 2 K cryoplants and three 4.5 K cryoplants
Total installed power: 211 kW @ 4.5 K including  37 kW @ 2 K
Size of largest plants: 20 kW @ 4.5 K including 3.7 kW @ 2 K

Distribution
26 distribution boxes and 132 string feed boxes
10 km of compound transfer lines

Inventory: ~100 t of helium 
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A similar project : LHC at CERN

LHC is the largest particle accelerator in the world.

Lenght : 27 km, 
Cryo-magnets and cavities operated at 1.9 K 
100 m below ground level.
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LHC : the largest helium refrigeration system ever built
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Layout of LHC Cryogenics
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Cryoplant Distribution
Present Version

Cryogenic plant

8 x 18kW @ 4.5 K - 8 x 2.4 kW @ 1.8K

27 km of cryogenic transfer lines

36’000 t @ 1.9K - 130 t He inventory
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LHC cryogenics
O

pe
ra

tio
n

an
d 

m
ai

nt
en

an
ce

 s
er

vi
ce

s Refrigeration 1,8K

Distribution box

Cryogenic transfer lines

LHC accelerator (27km)

Compressor station

Cold compressor
system

« 2.4 kW @ 1.8 K »

Helium gas storages

Refrigeration 4K

Compressor station
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« 18kW @ 4.5 K »
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2400 W @ 1.8K Refrigeration units
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5 Distribution valve boxes
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3,8 K

Insulation at
80 K

20 K

4,5 K

80 K

80 K
Insulation at
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Insulation at
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Vacuum enclosure at 300K 

< 0,07 W/m

< 0,05 W/m

27 km of Cryogenic tranfer lines with top performances
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Ready to prepare for 2 K 
powering tests of magnets

The Largest distributed superfluid helium system in the world is 
operational at CERN
… Next step : ILC …

Conclusion
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Thank you
for your

attention !
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