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An electron dynamics in plasma-focusing channel has important applications to new plasma technologies, such as advanced accelerators [1], novel radiation sources, new types of lens [2]. It is a key phenomenon for ion-channel laser (ICL) [3].

Resent experiments that explore the interaction of intense 28.5-GeV electron beam with plasma at Stanford Linear Accelerator Center (SLAC) [4,5] have shown that ion channel can be successfully used to produce broadband X-ray radiation. Moreover, the high density of the ion column provides much higher wiggler strength than that provided by a conventional magnet wiggler. This leads to a more effective generation of X-ray radiation than in conventional light sources and could be used for the development of next generation of radiation sources.

Spontaneous and stimulated emission from electron in the ion channel is studied. The emission processes are studied in the regime of high harmonic generation when the parameter of plasma wiggler strength is large. Like for conventional free electron laser, a synchrotron-like broadband spectrum is generated in this regime. The asymptotic expression for the radiation spectrum of the spontaneous emission is derived. The radiation spectrum emitted from axisymmetric monoenergetic electron beam is analyzed. The gain of ion-channel synchrotron-radiation laser is calculated. Propose to increase efficiency of X-ray generation in recent experiments is presented.
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