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Analytical soultion of phase space evolution of electrons in a SASE FEL
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Abstract

| present an analytical description of the phase space evolution of electrons in a self-amplified spontaneous
emission (SASE) Free Electron Laser (FEL) operating in the linear regime before saturation, by solving the one
dimensional FEL equation together with the solution of the cubic equation, which represents the evolution of the
FEL power. The optimum bunching of electrons on the scale of the radiation wavelength is analytically derived
from the solution of the phase space evolution. The well known saturation congitign= 1 is derived from the
optimum bunching.
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