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Introduction

Synchrotron radiation is emitted by relativistic charged particles undergoing acceleration. When it was first observed it was considered a nuisance since it places limits on the achievable energy of electron accelerators. Later it was realised to be the most intense source of light available across a large part of the electromagnetic spectrum. Scientists rushed to exploit it, particularly in the x-ray region, and now there are more than 50 synchrotron radiation sources either operating or in construction worldwide. 

Fundamentally synchrotron radiation emission means that a charged particle radiates energy. This dynamic change in energy of the particle has wide ranging impacts in many areas of accelerator science and technology; from the size of a beam emittance to the choice of the width of a magnet aperture. As such, anyone with an interest in particle accelerators must have an appreciation of synchrotron radiation emission and its impact on the accelerator itself.
Aims

The first half of the course will present an overview of the properties of synchrotron radiation as generated by several types of source: dipoles, wigglers & undulators. The second half of the course will discuss how such sources are physically realised and the limits this imposes on the generation of synchrotron radiation
Syllabus

Part 1.
The properties of synchrotron radiation
A brief history of SR
Electromagnetic radiation and the impact of relativity

Emission and Observation of SR

Electric field at the observer

SR from a bending magnet dipole

The Critical frequency

The number of photons emitted
The universal curve

Brightness

Power levels

Wavelength shifters

Multipole wigglers

Undulators

The undulator equation

Undulator vs wiggler

Flux density and flux on-axis

The effect of the electron beam emittance

Polarised light

Helical undulators
Part 2.  The Generation of Synchrotron Radiation
Permanent magnet basics
Pure vs hybrid magnets

Helical fields

Undulator engineering
Electromagnets: normal and superconducting

Magnet measurements

Field corrections and phase error

Free electron laser undulators

Novel and exotic undulators

The present state of the art

Course Book
"The Science and Technology of Undulators and Wigglers", J. A. Clarke, Oxford University Press

