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(Abstract in English)
Trans-Neptunian objects (TNOs) are remnants of a collisionally and dynamically
evolved planetesimal disk in the outer solar system. This complex structure, known as
the trans-Neptunian belt, can reveal important disk properties, planet formation, and
other evolutionary processes. In contrast to the predictions of accretion theory, TNOs
exhibit surprisingly large eccentricity and inclination, which can be grouped into
distinct dynamical classes. Based on extensive simulations of planetesimal disks with
the presence of the four giant planets and massive planetesimals, we propose that the
orbital history of an outer planet with tenths of Earth's mass can explain the

trans-Neptunian belt orbital structure.
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