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Vacuum @ CERN
Vacuum is necessary for 

the free circulation of 

beams. 

128 Km long vacuum 

system: the longest in the 

world.

All vacuum degrees and 

all vacuum technologies 

are employed at CERN.

Thousands of vacuum 

components (pumps, 

valves, gauges, …).

Lowest pressure ever 

measured at room 

temperature: 10-14 mbar
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Vacuum 
Tech.

Material & 
Surface 
Science

Mechanical 
Engineering

Instrumentation 
and control

Simulation

Operation
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Activity 1: Outgassing rate measurement

• Assessment of vacuum components in terms of:

• Surface cleanliness

• Outgassing rate (H2O and H2) 
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Design

Production
Computation

Thin walls

Activity 2:

Mechanical design 

for vacuum 

technology
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Activity 3: Instrumentation

• Quantitative pressure measurement

• Quadrupole gas analyzers and quantitative partial pressure measurement

• Calibration of instruments
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Activity 4: pressure profile calculation
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Time-dependent M-C simulation



Time-dependent M-C simulation
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Do not forget operation…
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Examples of vacuum systems in the LHC

JUAS Practical Day -- Vacuum Technology –

Paolo Chiggiato
16



Vacuum technicians 

installing part of the 

beam pipe support 

system

Examples of vacuum systems in the LHC
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Activity 5: LHC vacuum system with NEG

• Thin film coating for the LHC

• LHC vacuum components

• The LHC collimators and their vacuum system

• Bakeout and NEG activation



Activity 6: leak detection

Leak and pressure 

test of PIMS disks Acceptance test of CCDTL module

Leak test of 

new source

Helium leak tests for 

the Linac 4.
Leak test

of DTL 

Drift tubes.
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We are looking forward to

introducing our work to you at 

CERN !




