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How planets are formed is one of the biggest unsolved problems in Astrophysics. Various competing
models exist to explain how planets are formed (see [1] for a review), and make differing predictions
as to where and what kinds of planets should form in the primordial protoplanetary disk around
a star. However, with both theoretical predictions and observational evidence suggesting that
planets migrate away from their initial formation locations, using the present-day properties and
orbits of planets to constrain their initial formation conditions and processes is challenging.

We can, however, consider the Solar system as an example case of extrasolar planetary systems
[2]. Of particular interest are the orbits of small bodies in the solar system (asteroids, comets,
and Kuiper belt objects) which can show signatures of planetary migration in the history of the
solar system as their orbits were influenced by the gravity of the migrating planets. For example,
[3] showed that Pluto’s orbit can be understood in terms of planetesimal driven migration [4].
Further models have been proposed to explain, e.g., the origin of Jupiter’s Trojan asteroids ([5],
[6]), and the structure of the asteroid belt ([7] , [8]), and the most distant small bodies have even
been used to infer an additional planet in the outer Solar System ([9]). However, as the initial
distributions of small bodies are unknown, and multiple histories can produce similar outcomes,
interpretation of the data is not straightforward (e.g., compare [10] and [11]). The problem remains
an area of active research (e.g., [12] , [13] , [14] , [15]).

The aim of this essay is to review our understanding of the dynamical history (migration and
ejection) of planets in the Solar system. The essay should cover the following key points:

(1) The various models that have been proposed for the dynamical history of planets in the Solar
system, and the motivation(s) for each model.

(2) The advantages and difficulties of using the orbits and compositions of small bodies to constrain
the dynamical history of the Solar system, versus other measurements (e.g., [16] , [17]) that can
constrain the formation location and dynamical history of the planets.

(3) Recent observational surveys suggest that extrasolar planets are extremely common and that
the solar system planets may not be unique after all. In light of this, discuss how the architecture
of the Solar system can or cannot be reconciled with the diversity and architectures of extrasolar
planetary systems (see [18] for a review).

(4) Current and future astronomical observations and planetary exploration missions that could
allow us to better constrain the dynamical history of planets in the Solar system (e.g., [19] , [20]).
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