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The firstacceleratormagnets
The Cyclotron in Berkeley in the 1930:




Particlebendingin Acceleratordor
Nuclearand ParticlePhysics

Low EnergyPhysicqCyclotrons, HighEnergyPhysicgsynchrotrons,
Synchrocyclotrons)ill the magnetic colliders): minimumfield volume
volume with particle orbits alongthe beampath




THE MAIN COMPONENTS -
OF THE LHC ACCELERATOR & _ Accelerating CAVITY

Focusing MAGNET
(quadrupole) |

- Bending MAGNET
(dipole)

Collisions e & /}

Vacuum CHAMBER



Large size and higield : E,.,,,@.3BR
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¢ By, @.3T - ¥ 1500tonnes of top 1800 Power Converter
Rgip @3 km - quality SC cables from 60 A to 24 kA I
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SC : arnablingtehcnology

Superconducting-HC Normalconducting_HC

A _Tunnel : 27 km unnel 120 km

\VYacuum in ﬁhc peam pipe

A Cryoplantp owegatthe A Digsipatechower at
plug: 40 MW (IS & US~ 2,200 MW

A Averagepower (Cryo always Averagepower (0.4
on:1x40 =40 MW coefficient): 900 MW




NotonlybendingK | y R
neededalsoin linacsandtransferlines

d les forf - Leesusedfor beamlines
Qua rupoles forocussing Usuallyduty cycle 10% oless

Higherorder: Sextupoleghexapoles, Cryogenicss alwayson, so lessinteresting,
octu-, deca, dodecapolesx Unlessconstrainedon radius or higtduty cycle

SC line for neutrino source iIRBARC
(Japan. CourtesyA. Yamamoto.
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e proton synchrotrons
= hadron colliders

= |epton colliders

a ep colliders

superconducting

LHCs
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SC is an enablinigchnology
Voltageaccelrator
Cyclic accelerators
Phase stability
Strongfocussing
Colliders
Superconductivity
(Plasma acceleration?)

Modified from Ph. Lebrun




Thestart K HOnneso M Z'H 2 C

HeinoKammerlighOnnesin Leiden(NL),
first liquifies Oxygenin 1894,then loses
to Dewar the race for first Hiquifaction,
1898, finally wins over him the first He

Onnesand van deWaals(standing) in liquifaction in 1908
front of the first Heliquifier in 1013




