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Dispersion properties of plasma, produced by short x-ray impulse. 
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Recent progress in the development of free electron laser (FEL) enables the creation of photoionized plasma by femtosecond x-ray impulse. For example, the current parameters of FEL of DESY laboratory are: 50-100 fs pulse-duration, photon energy 
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eV, size of focal spot 10µm, number of photons in x-ray pulse 1012.

 Collisionless plasma, produced by short ionizing x-ray pulse is characterized with anisotropic mono-energetic electron distribution function (EDF), imposed by the classical photoelectric effect. We studied dispersion properties of such photoionized plasma. Anisotropic spectra and damping of high-frequent plasma waves for anisotropic EDF are also examined. It is well-known that plasma with anisotropic electron energy distribution is unstable to evolution of aperiodic electromagnetic perturbations. The result is an electromagnetic Weibel instability which in turn leads to quasi-static magnetic field excitation with a time scale that is much longer than the electron plasma wave period. Moreover, recently a new strong instability of photoionized plasma was prescribed. Given that electron are predominantly ejected from atoms in the direction of the x-ray polarization, one may conjecture that the EDF in photoionized plasma is expected to be similar to two contra-propagating beams of equal density. That two-stream instability has an increment comparable to the electron plasma frequency and can essentially determine properties of photoionized plasma. Simultaneous evolution of both those brunches of aperiodic instability can result in a unique self-consistent state of photoionized plasma. However, detail studying of even linear step of such instability missed. That is the main theme of the current research.
Also, we examined relation between electrostatic and magnetic perturbations for aperiodic instability of photoionized plasma and it’s transition in pure longitudinal two-stream instability or in pure transversal Weibel instability, depending on direction and wave number of wave vector.
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