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The x-ray diagnostic methods are widely applied nowadays in various plasma studies, such as inertial thermonuclear synthesis, x-ray lasers development, study of ultrashort laser pulses interaction with matter.  Lately, in view of the increasing of electrical and magnetic fields in investigated objects (especially in plasma generated by femtosecond laser pulses) serious problem appeared. Often noises on x-ray spectrums of multi-charged ions come up to the intensity and width of the spectral lines. In the current work an attempt to remove noises and parasitic spikes from the x-ray spectrum of multiple charged ions is made.

  There are many different methods for removal of spike noises out of a signal recorded on charged-coupled device (CCD) detectors. These methods can be divided in two general categories: (a) the techniques based on spatial analysis of the spectrum and (b) methods based on the comparison of consecutively recorded spectrums. Shortcoming peculiar to the methods (a) consists in their low sensitivity level in relation to the spikes with amplitude or width close to corresponding values of spectral lines. As to the (b) methods their disadvantages is a necessity of multiple repetition of experiments. Analysis of literature shows that the universal method for spectral purification still not created. All existing methods need adaptation to specific experiment conditions and require some initial parameters for calculation.  Therefore the modern tendency consists in a combining methods exploiting analysis of both time and spatial similarities and differences in consecutively recorded spectrums. It is necessary to notice that most part of articles concerning with spikes removal were made in experiments with Raman spectroscopy, where the only reason for noise spikes appearance is the influence of cosmic rays.

In the paper we present an effective algorithm for cleaning of x-ray spectrums of multi-charged ions originating in the plasmas, generated by extra-high-power femtosecond laser pulses. An analysis of experimental data shows several reasons for spikes appearance. These are: cosmic rays, high-energy electrons emitted from plasma and secondary photons. The width of such pulses is close to a minimal width of spectral lines and the amplitude changes dramatically.  High registration frequency of such events by CCD detector complicates the investigation of the processes which require long exposure time. Note that energy fluctuations existing in the transversal section of a laser beam and other factors related to experimental setup can affect upon the genuine position and intensity of spectral lines. Thus the complexity of the studied problem requires the use of sophisticated methods for parasitic spikes detection.

For the effective denoising of x-ray spectrum we apply the statistical analysis of the measurement series in combination with digital filtering procedures for spatial analysis of each individual measurement. The resulted spectra give us possibility for determining the basic parameters of a pulse-produced plasma as well as thin structure of the radiated lines, satellites and other important information about the plasma properties.

1

