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For one-dimensional diffusion processes the spectral properties of their

semigroups can be studied in terms of Feller®s boundary classification. It is important to introduce
a class of symmetric Markov processes which possess properties similar to one-dimensional diffusion
processes. In this study, we proposed such a class of symmetric Markov processes and obtain some
spectral properties of them. If a symmetric Markov process in this class is conservative, it has
very strong ergodicity called uniform hyper exponential recurrence. If it is not conservative, it
explode very fast. By using these properties we can show that its semigroup becomes a compact
operator and every eigenfunction has a bounded continuous version. Moreover, the principal
eigenfunction is integrable. As its important application, the existence and uniqueness of the
quasi-stationary distributions are derived for non-conservative symmetric Markov processes in this
class.
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