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The researches of interaction of ultrashort laser pulses with substance [1, 2], in particular their distribution to optical medium and plasma [3, 4], are of interest. In this work the method of diagnostics of plasma by extremely short duration laser pulses is offered in which some fluctuations of an electric field occur. The durations of such pulses have some femtoseconds for an optical range.

To decision of tasks of carrying of such radiation in plasma a direct Fourier-transformation for an electric field of the laser pulse is used. This decomposition is a continuous spectrum of harmonious electromagnetic oscillations, for each of which it is possible to consider independently both dispersion, and processes of absorption and reemission which parameters are functions of electromagnetic oscillation frequency.

Superposition of the carried waves is also the pulses representing complement Fourier-transformation. A spectrum of femtosecond pulses considerably extending at reduction of duration of a pulse (up to 0.5) therefore influence of plasma to evolution of a pulse also increases. By registering pulse and analyzing changes in its amplitude-frequency and spatial-frequency characteristics, it is possible to restore such physical properties of plasma, as a structure of electronic density, ionic structure, a degree of ionization, etc.

Thus, separate extremely short laser pulse can be more preferable than monochromatic sources for diagnostics of plasma.
The further development of technical equipment and occurrence of more short (fewer one femtosecond) sources of X-ray radiation [5] will allow to increase opportunities of diagnostics of plasma even more.
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