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Motivation for Understanding Field Pattern

- photon beam frequency spectrum

- photon beam angular distribution (vertical)

- total photon beam power 

- power in a given bandwidth

- photon flux in a given bandwidth

- photon brightness in a given bandwidth

- photon beam coherence, polarization, etc

For engineering, SR science applications and diagnostic purposes

we need to know...
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radiation emission in particle system

Synchrotron Radiation Basics

radiation emission from a storage ring
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Intensity of two modes: s and p

radiation emission in laboratory system

SR Basics (cont’d)

infrared to x-ray spectrum!

(ordinary heat to passage-through-matter)
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First light - GE synchrotron

SR Basics (cont’d)

A Billion dollar user machine
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Angular Spectral Power Density Functions
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Can we derive these equations, Prof. Schwinger?

Surely, you’re joking...
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1/ and the Critical Frequency
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Derivation of Angular Spectral Power Density
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Electro-magnetic field (cont’d)
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Small Angle and Relativistic Approximations 
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The Angular Spectral Power Density Functions
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Integral Over Vertical Angle
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Integral Over Frequency
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Total Integrals – A Reality Check
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Power Through a Diagnostic Beam Line

total mirror SiO2 windows >420nm UV Filtersigma

pi
250 W 5 W 1mW <1mW



Cold Finger for Mirror Protection

sigma pi
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Radiation Geometry used in Simulator
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Re-compute power spectral density
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Weak Undulator Field Patterns in s- and p-modes 
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Strong Field Undulator – same game, carry more terms

b(t’)

n(t’) r(t’)

observer

particle

origin

R(t’)
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Use Ultra-relativistic approximations and Fourier Transform…
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The result is complicated but we already ran the simulator



- The End -
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Radiated Power Field Patterns in s- and p-modes 
- First 3 Harmonics -

Hofmann, Chapter 8



Summary – Synchrotron Radiation Properties

- SR Emission Cone

- Spectral Angular Power Density

- Practical Applications

- Visible Light

- Undulator Radiation re-visited
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