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X-ray spectroscopy of multicharged ions is a powerful tool for studying high-temperature 

plasma, which, in principle, allows determining its basic parameters. The foundations of X-ray 

spectroscopic diagnostics were laid in the 70s – 80s of the last Century with the advent of laser 

plasma [1]. X-ray spectroscopic diagnostics were further developed in studies of nanosecond Z–

pinches and their variant with unique parameters - X-pinches [2]. The characteristic features of both 

sources, despite completely different heating mechanisms, are their small size, high brightness and 

short lifetime, which determined the creation of a new class of X-ray measuring equipment [3]. The 

interpretation of spectra is carried out most often on the basis of their modeling using various 

programs. Comparison of the experimental spectra with the calculated ones makes it possible to 

determine the plasma parameters. However, the selection of modeling parameters for this purpose is 

a difficult and time-consuming task. This is especially true for complex spectra, such as the L-

spectra of multicharged ions. In this work, mainly X–ray spectra of copper in the wavelength range 

6-14 Å are considered, which were modeled using the PrismSPECT program [4]. Analysis of 

calculated spectra (see Figure) and their comparison with experimental spectra obtained in laser 

plasma and X-pinch [5] showed that information about plasma parameters is reliable only when 

taking into account the geometric parameters of the plasma and considering all possible transitions.  
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