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In our research, the Dirichlet form technique have been widely used to study
the path properties of Markov processes we are dealing with. One of our main results is that, under
appropriate conditions on the Levy densities for which the densities are allowed to degenerate or

to diverge at 0, the jump-diffusion processes are constructed by using the Dirichlet form theory.
Moreover the polarity of 0 is also investigated.
We have also consider the homogenization of the jump-diffusion processes via a 2-scale convergence
method. In particular, the method is firstly used for the jump processes in our research, which have
been considered in the diffusion processes case so far. Because of the method, we have had to
assume that the diffusion coefficients are continuous, but the unfolding method, instead, will
handle this restriction and the result could be relaxed to the case when the diffusion processes
having drift term.
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