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Time Oscillations of the Intensity of Parametric and
Diffracted Channeling X-Ray Radiation
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The time evolution of parametric X-Ray radiation (PXR) and Diffracted Channeling X-Ray Radiation (DCR)
produced by a relativistic charged particle passing through a crystal is studied. Formulas describing this
processes are derived.

It is shown that the conditions can be realized under which parametric X-ray radiation and DCR lasts much
longer than the particle flight time through the crystal. The PXR radiation pulse emitted at large angles
with respect to particle velocity consists of two strong oscillating diffraction peaks. Such pulse form differs
noticeably from that calculated using the kinematic approximation.

Total duration of the X-ray pulse can reach tens of picoseconds. Thus, a crystal is a high-quality resonator.
Modern X-ray detectors providing picosecond and femtosecond time resolution allow a detailed experimental
investigation of a complicated time structure of parametric and DCR pulses generated by electron bunches
available with modern acceleration facilities.
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