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Researches on the Magneto-sensitive Lines
in the Soelar Spectrum
Ye Shi-hui

(Purple Mountain Observatory, Academia Sinica)

Abstract

This paper presents a comprehensive summary of the results of researches on the
solar magneto-sensitive spectral lines carried out by this author and his co-workers in
recent years. Our researches are based on the numerical solutions of the equations of
transfer of the Stokes parameters and we have studied the following aspects of the solar
magneto-sensitive lines: (1) the profiles of the Stokes parameters, (2) temperature sensitivi-
ties, (3) magnetic intensification, (4) depth of formation, (5) Zeeman components and
Seares’ formulae, (6) monochromatic images, (7) line asymmetry and the gradient of
the strength of sunspot magnetic fields, (8) relation with Alfvén waves, (9) magneto-
optical effect, and (10) the method of deriving the information of magnetic vector from
the profiles of the Stokes parameters. Finally, in the ‘*Conclusion’’ we make some general
remarks about the present siatus and the tendency of development of the study of
magneto-sensitive speciral lines.

We have made a series of improvements upon ihe previous aspects. For instance,
after abandoning some of Unno’ simplifying assumptions our numerical solution of the
equations of transfer of the Stokes parameters can be proved to be better than his alge-
braic solution. As for our solution of the Unno-Beckers’ equations we have correcied
Beckers’ mistakes in the expressions of the coefficienis which represent the magneto-opti-
cal effect. Whenever it is possible, our results of calculations have been compared with
observations and our methods of the determination of magnelic vectors have been applied
to and justified on observational data. We have also made some suggestions for the im-

provement of the measurements of solar magnetic fields.



