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Exoplanetary science began in 1995 with the discovery of a Jupiter-mass planet on a short-period orbit 
by Mayor & Queloz. Since then, many more giant planets have been discovered around other stars. 
However, their ubiquity in exoplanet catalogues belies their relative scarcity in nature. Nonetheless, 
Jupiter-mass planets on short-period orbits have posed challenges for traditional planet-formation 
theories, which were originally informed by the solar system's architecture. The recent discovery of a 
Jupiter-mass planet around the M-dwarf GJ 3512 (Morales et al., 2019) poses an even greater challenge 
for planet-formation theories: how did such a low-mass star form such a massive planet? This essay 
will review planet formation in the context of low-mass (M dwarf-type) stars, evaluating possible 
scenarios whereby massive planets may form in such systems. 
 
Your essay should review planetary system architectures around low-mass stars, as identified by 
missions such as the Kepler Space Telescope. In particular, considering how these systems compare to 
those hosted by more massive stars, and therefore the factors considered significant in determining the 
nature of planetary systems. It will be important to comment on the detection biases that sculpt the low-
mass star exoplanet catalogue. Key planet-formation scenarios should be discussed and evaluated 
against observations of planetary systems, addressing the question of how M dwarf planets such as GJ 
3512 b challenge these models. Finally, the essay may also consider the future direction of exoplanetary 
science, and the observational tests of planet-formation theories that will be possible over the next 
decade as new observatories come online. 
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