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In this study we present the analysis of hydrogen and electron-hole plasma calculations by path integral Monte Carlo method [1]. Earlier in our simulation of hydrogen plasma we have discovered different bound states, in particular, atoms and molecules as well as many-particle clusters [2]. This conclusion has been made on the basis of qualitative analysis of distribution functions and by means of a visual study of Monte Carlo cells. In this work we propose a quantitative criterion of evaluation of a fraction of bound states in plasma with the help of the pair distribution functions. Using this criterion we have calculated the ionization degree in weakly coupled hydrogen plasma along isotherms from 104 to 105 in a good agreement with chemical plasma model calculations [3]. The plasma composition thus obtained together with a structure factor has been applied for the electrical conductivity estimation. In this work we have also carried out a quantitative analysis of bound states behavior in electron-hole plasma of semiconductors at relatively low temperature. It has been shown that in some particle density range of carriers a maximum of bound states number arises (excitons and biexcitons). At higher particle densities the fraction of bound states in plasma decreases and doesn’t depend on temperature (pressure ionization). At even higher particle densities at some conditions a hole crystal appears against a background of degenerate collectivized electrons [4]. 
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