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In this research, we studied parabolic operators, including the heat equation and
the fractional Laplacian, by using potential theoretic and functional analytic methods. The mean value
properties obtained by potential theory play important roles, which enables us to discuss spaces of
solutions of parabolic equations in the functional analytic way. In fact, we showed that they admit the
symmetric reproducing kernels, which are called parabolic Bergman kernels. As main results of this
research, we characterized for the Toeplitz operator to be bounded, compact, snd belonging to the
Schatten classes by using some scaling invariant property of parabolic t%pe. We also discussed the
various notions of harmonic conjugates of parabolic type and clarified their relations.
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