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An Analytical Study of Beam Lines of Synchrotron Radiation
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Abstract

" The analytical study of beam lines of synchrotron radiation is aimed to basic properties
of the beam lines. These properties are energy and power of radiation, spectrum of radiation,
polarization, time structure, emittance of electron beam, brightness of photon beam and
coherence. These properties are used to determine prototype of synchrotron light source. The
study of such properties will be done either in storage ring and insertion devices. Linear
deviations from the ideal lattice and corrections are also included. The analytical study started
from classical electrodynamics either non-relativistic and relativistic theories. Quantum effects
on the properties of synchrotron radiation are negligibie but will be considered when energy of
photon radiation is comparable with electron energy. From classical electrodynamic theory we
can determine the energy of radiation and energy loss per turn. Since equation of motion of
particle beam is similar to equation of simple harmonic oscillators, it is easier to get general
solutions. Damping of betatron oscillations is also be considered. Because of the spring constant
K{s) 1s a function of position s but periodic, géneral solutions of the équation must be solved by
matrix method. From the analysis we found that the characteristics of spectrum is similar to black

body radiation.



