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Abstract. The past decade witnessed dramatic changes in our views on the formation
and evolution of the inner solar system. The inherent incapability of the classical model
of terrestrial planet formation (1) to form Mars compelled theoreticians to adopt new
approaches in which terrestrial planets are either formed in a partially or fully depleted
protoplanetary disk (2,3)∗ or through accumulation of small, cm-sized objects (4)†. In-
spired by the discovery of extrasolar planets and observations of protoplanetary disks, the
depletion of the protoplanetary disk was attributed to either the natural evolution of the
planetary nebula (2) or the migration of giant planets (3). While all these models succeed
in producing a Mars-type object, models based on the depletion of the disk show more
promise as they have been able to account for Earth’s water and the architecture of the
asteroid belt as well. Despite their successes, however, all these models suffer from major
fundamental weaknesses that severely limit their validity as well as their applicability to
other planetary systems. I will present a detailed analysis of the current models of terres-
trial planet formation and discuss their strengths and weaknesses. I will also discuss the
extent of the validity of each model and argue that the classical model (1) still presents
the most viable pathway to the orbital architecture of the inner solar system and the
formation of terrestrial planets including Mars.
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∗Also known as the Partially Depleted Disk model, and the Nice model, respectively.
†Also known as Pebble-Accretion model


