CERN accelerators




The CERN accelerators
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DID YOU KNOW YOUR TELEVISION SET IS AN ACCELERATOR ?

....IT PRODUCES ELECTRONS
In your TV set, the electrons
are accelerated to 20000 volts.

In LEP, they are accelerated to
100 000 000 000 volts.
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8 radiofrequency (RF)
cavities for each
beam, installed in
groups of 4 in
cryomodules,
accelerate the beams

Each delivers 2 MV
Frequency : 400 MHz

The RF cavities are

superconducting,
cooled at 4.5 K

The beams circulate in specially designed
beam pipes, with very high vacuum, 1013 atm

https://videos.cern.ch/record/1709737
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Superconducting cable : zero resistance; no losses (no heat)

* 1200 tons of
superconducting cable

e 7600 km of cable

e Total length of
filaments : 10 times the
distance earth - sun

Cryogenics
e Cooled with 5000 tons
of liquid Helium at 1.9 K
e 10000 tons of liquid
Nitrogen cool the
gaseous Helium to 80 K

Each strand (d = 0.825 mm) ~ 6500 filaments (d = 8 um)
Niobium — Titanium supeconducting filament
(+ 0.5 um layer of high-purity copper) .






https://videos.cern.ch/record/1750714

https://videos.cern.ch/record/1750713

https://videos.cern.ch/record/1750712

https://videos.cern.ch/record/1750711

https://videos.cern.ch/record/1750710

https://videos.cern.ch/record/1750708
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https://videos.cern.ch/record/1750723

https://videos.cern.ch/record/1750705

https://videos.cern.ch/record/1750704

https://videos.cern.ch/record/1709734
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