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Similarity and Wilson Depression in Sunspot
Moon. Yong-Jae, Park Jong-Suh and Yun, Hong Sik

Department of Astronomy Seoul National University

The validity of sunspot models based on the similarity law suggested by Schluter and
Temesvary (1958) and later employed by Yun(1968) has been examined by taking into
account the effect of the Wilson depression. The magnetostatic sunspots are in horizontal
force balance, which causes the Wilson depression (ranging from 400km to 800km), the
geometrical difference between the surrounding quiet region and the sunspot. All of the
earlier comparisons of the computed models with observations have been made without any
consideration of the effect of the Wilson depression.  Assuming the radial dependence of the
Wilson depression suggested by Solanki et al(1993) and the vertical field gradient obtained by
Baithahasar and Schmidt(1993) from observations, a set of magnetostatic sunspot models has
been computed with a new shape function and their physical parameters have been obtained.
The result shows that the new shape function exp(- ') is found to be more desirable than
the earlier exp(~a? ) since it not only describes better the observed characteristics of sunspot
but also removes the local maximum of the total magnetic field strength, for which previous





