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Diagnostics is the important stage in researches of the physical and chemical phenomena in hydrogen low-temperature plasmas (LTP). A significant place in a number of diagnostic methods borrows active (an irradiation of plasma with external sources of radiation) and passive (emission spectroscopy) optical diagnostics. Application of optical methods and information gaining on plasma parameters demand attraction of mathematical modeling to process the results of the spectral measurements. The development of kinetic models of plasma and its application together with the optical methods create “experimental-computational” techniques that allow to gain the information on the plasma that could not be provided by any of these methods used separately.
A microscopic level of the description of kinetic processes in LTP based on use 0-dimensional level-to-level collisional - radiative models (СRM) gives reliable enough description of the experimental results. Despite a wealth of publications concerning the development of methods describing collisional - radiative processes hydrogen LTP, the task of construction of full CRM is remains topical.

One of the key problems in development of CRM is to construct the kinetic scheme of processes with the appropriate self-consistent set of cross sections of collisions of electrons with hydrogen molecules and atoms, allowing adequately model the measured electron energy distribution function (EEDF). A plenty of known measured and calculated cross sections of electron - molecular collisions pose a problem of well-founded choice of cross-sections for use in the models. In this study the CRM is developed in which the number of the taken into account excited states of molecule and atom of hydrogen is increased as compared with existing kinetic models. This work includes the review of the literature on the cross-sections data of electron-molecular collisions in hydrogen LTP. The database on cross-sections of interaction electrons with molecules of hydrogen is generated. The approach to formation of the kinetic scheme with the appropriate self-consistent set of cross-sections of the electron-molecular collisions necessary for modeling EEDF is described. Comparison calculated and measured EEDF for DC discharge is executed.
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