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A simplified method of the spectral line shapes calculations for the
hydrogen atoms (hydrogen-like ions) in plasma with an external
magnetic field is presented. This approach is based on the semi-
classical approximation for the transition probabilities [1]. Even
though this method has been developed for large values of the prin-
cipal quantum numbers, it perfectly works for the first Balmer lines.
For instance, the error for the H, line (3 — 2) does not exceed 10%.
The calculation rate within the presented approach growth like nn,
where n and 7 are the principle quantum numbers of the upper and
lower states correspondingly. At the same time, in the framework of
the accurate quantum consideration the calculation rate growth like
n*n®. For example, for the 4 — 3 transition (the P, line) the semi-
classical calculation is 5184 times faster than the accurate calcula-
tion. Thus, the presented method is applicable for large amounts of
calculations which is necessary for the plasma diagnostics. The ob-
tained results are in agreements with the experimental data and the
molecular dynamics calculations. This method might be especially
useful for the laser induced quenching method [2] where the 4 — 3
and 5 — 4 transitions are used for the divertor plasma diagnostics.
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