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Abstract

We show that the slow modes of magnetic Rossby
waves, which lead to intermediate periodicities in stel-
lar activity, are trapped at polar regions of rapidly ro-
tating stars. This may explain the observed high lati-
tude location of spots on these stars. The polar loca-
tion of active regions may lead to different structure of
magnetic field in the stellar atmosphere and therefore
may significantly affect the theory of stellar-planetary
interactions.

1. Introduction

It has been recently shown that magnetic Rossby
waves (Rossby waves in magnetised fluids) cause the
observed intermediate (Rieger type, ~ 150 days) pe-
riodicities in the solar activity (5). The waves may
also explain the observed intermediate periodicity in
stellar activity (2). On the other hand, the star spots
are observed at high latitudes of rapidly rotating stars
(4). The observations are usually explained by trans-
port of magnetic flux towards the poles during raise
phase through the convection zone (3). The magnetic
Rossby wave theory may lead to some additional con-
sequences in stellar magnetic structure.

2. Magnetic Rossby waves

We use shallow water magnetohydrodynamic approx-
imation and consider thin layer below the convection
zone of star perceived with horizontal magnetic field.
With the help of spherical coordinate system (r, 0, ¢)
we get an equation governing the linear dynamics of
fast and slow magnetic Rossby waves. This equa-
tion is transformed into the Laguerre equation for the
slow magnetic Rossby waves in the approximation of
rapidly rotating star. The solutions are the Laguerre
functions ); , which are linked to Associated Laguerre
polynomials L7. The solutions are located near the

poles, which may indicate to the increased role of
Rossby waves in the appearance of starspots at polar
regions.

3. Summary and Conclusions

We found that slow magnetic Rossby waves tend to
locate near the polar regions in rapidly rotating stars.
The waves may cause the intermediate periodicities
in the stellar activity and observed appearance of
starspots at high latitudes in rapidly rotating stars. The
polar spots may lead to complete change of magnetic
field structure in the stellar atmosphere. This may re-
veal new aspects of stellar-planetary interactions (1).
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