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We present the analysis of solar background and sunspot magnetic fields in
the cycles 21-23 by using the Principle Component Analysis technique. This
analysis allowed to identify in each cycle the two main latitude components of
the opposite polarities reflecting two primary waves of the background mag-
netic field travelling off-phase from one hemisphere to another. The similar
complementary waves with different characteristics are detected in each hemi-
sphere for the sunspot magnetic fields. By applying several modifications of
Parker dynamo theory we attempt to reproduce latitudinal distributions of
these waves and to study the phase relations between weak background solar
magnetic (poloidal) field and strong (toroidal) sunspot magnetic fields. Pos-
sible implications of these findings for understanding the solar activity are
discussed.
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