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To date, work on creation of high-brightness radiation sources in the soft X-ray spectral range 

continues. There are many applications of such sources in biological and medical research, X-

ray microscopy, plasma diagnostics, etc. One way to create such sources is based on the use 

of multiply ionized plasma. In this paper, we numerically analyse the recombination pumping 

of an active medium based on He-like ions. 

Calculations of He-like ion level populations have been conducted in other works [1, 2]. In 

this work, an active medium consists of He-like nitrogen ions; this choice was defined by the 

possibility to obtain a good amplification at a wavelength of λ<10nm. Calculations allow to 

estimate maximum gain coefficient k in the medium for a wide range of temperature-density 

conditions. 

In an experiment, the temperature and density of electrons do not change independently. That 

is why the paper also presents the computation results for several time-dependences of 

temperature and density obtained in the hydrodynamic calculations. Such calculations are 

carried out in two stages: first, the plasma dynamics is simulated in the one-dimensional (1D) 

one-fluid, two-temperature (2T) hydrodynamic approximation; then the level populations are 

calculated using the kinetic code. In our case plasma expansion and intrinsic volumetric 

radiation losses cause plasma cooling.   

The results have showed that gain coefficient k in case of time-dependence temperature-

density conditions is less than in case of fixed values, nevertheless time-dependent conditions 

at which k>1cm-1 have been found. 
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