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Universal method of calculation of multicharged ions states populations in plasma.
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Now rather urgent the tasks of diagnostics of plasma in a tokamak are. The special interest is represented by a task of calculation of ions states populations in plasmas. The goal of this work is creation of a method and development of a fast numerical code for calculation of energy level populations.
The exact formal populations calculation can be carried out by using a return matrix of system of the equations for populations (in a case of noncollisional plasma - Seaton cascade matrix), in which elements all elementary processes influencing on kinetic are taken into account. However in practice such account is rather bulky, as every time should be solved new system of the equations and, in view of the greater number of levels, the quantity of the equations in system grows, as n2. 

With the account for what has been said above in frameworks of quasi-stationar model the method of atomic excited level population calculation in plasmas synthesizing account of the bottom energy levels by using a return matrix of system of equations for populations with analytical high excited state population calculations on the basis of the Beigman theory was created.
In a basis of a method connection of the decision by using a return matrix of system of the equations for populations (for the bottom area of a spectrum) and decision integrodifferrential equation, which nucleus is the Green function (for the top area of a spectrum) is fixed. 

Advantage of a method described in the given work, is that it allows rather quickly to calculate of nonhydrogen ions exited level populations in a rather wide range of a charge Z. Thus all basic processes proceeding in plasma at considered conditions are taken into account. One more feature of the offered method consists that it works in a spectrum of temperature and density from coronal limit up to thermodynamic balance, when populations are allocated by Boltsman distribution function. Such wide area of applicability is achieved by introduction of additional boundary conditions on Green function in the top area of a spectrum, and account of detailed balance between mutually return processes in bottom.
The numerical code for populations calculation by using the given method is developed.
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