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Abstract
In this manuscript the presence of coherent undulator radiation has been investigated. The power of this radiation is
described by the squared number of electrons in the micropulse, squared form factor depending on the electron distribution and
undulator radiation emitted from a single electron. The form factor performs an essential role to explain details of the buildup
process, gain and others. There may be two steps in the buildup process of the coherent radiation. The first step corresponds to
the region below 1MW in the optical power. The gain is characterized to be constant and contributed by the surface oscillation
of phase space. We have obtained the same results from both the analytical calculation and numerical integration. On the
second step the saturation starts and electrons are captured into the sepsratrix. Then, the gain may be contributed by the
- rotation of the electron assembly in phase space. We have attempted to explain coherent radiation from the basic mechanism of
the interaction between collective motions of electrons and coherent character of radiation. Then, we have found something

new.
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