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What is a Particle?

Classical Quantum Mechanics Quantum Field Theory
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with special relativity



Rutherford+Villard (1899)
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Rutherford+Villard (1899)
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Accelerators










Cyclotron (1930)
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Magnetic field bends
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Power Carried by

Synchrotron Radiation
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Synchrotron (1945)
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For equal energy electrons
and protons, which radiates
more power?

What does this mean for
accelerator design?



The CERN accelerator complex
Complexe des accélérateurs du CERN
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LHC - Large Hadron Collider // SPS - Super Proton Synchrotron // PS - Proton Synchrotron // AD - Antiproton Decelerator // CLEAR - CERN Linear
Electron Accelerator for Research // AWAKE - Advanced WAKefield Experiment // ISOLDE - Isotope Separator OnLine // REX/HIE-ISOLDE - Radioactive
EXperiment/High Intensity and Energy ISOLDE // MEDICIS // LEIR - Low Energy lon Ring // LINAC - LINear ACcelerator //
n_TOF - Neutrons Time Of Flight // HiRadMat - High-Radiation to Materials // Neutrino Platform







Dipoles

LHC DIPOLE : STANDARD CROSS-SECTION

CERN AC/DI/MM - HE107 - 30 04 1999
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Quadrupoles

MAIN QUADRUPOLES




Long-lerm
CERN Plans
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LARGE HADRON COLLIDER
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B Future C

ircular Collider

B Large Hadron Collider(LHC)
Large Electron-Positron Collider (LEP)

B Tevatron
Circumfere

nce: 6.2 km

Energy: 2 TeV(pp)

Table 1. FCC programme: schedule, construction and operating costs.

(a) Schedule of different scenarios within the FCC programme

Start Duration
Project Physics Imp {emen tation — Operation
Preparation Construction
FCC-ee 2020 2039 8 10 15
FCC-hh | with priorimplementation
P P 2020 |2039, mid2060's | 9(8+1)  20(10+10) |40 (15+25)
of FCC-ee
standalone 2020 mid 2040's 8 15 25
HE-LHC 2020 mid 2040's 8 8 20




