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Can a massive star possess its own planetary system?

Abstract

Most exoplanet surveys have so far focused on stars not larger than the Sun, and about 90%
of the 4500 known exoplanets lie closer to their stars than the Earth is to the Sun. This
strong observational bias has recently started being complemented by direct imaging, a
technique that -contrary to transits and radial velocities- is preferentially sensitive to young
giant planets in wide orbits. Although giant planets have been shown to be increasingly
common around more massive star, the occurrence frequency, according to radial velocity
studies, has a turnover at about 2 M_sun and goes down to zero at M>3 M_sun. This is in line
with theoretical expectations from the core accretion model: due to a more rapid dispersal
of the protoplanetary disk around heavier stars, giant planets around intermediate and
massive stars should simply not exist. To clarify if this shortage is real or if it is rather the
result of an observational bias, we initiated the direct-imaging B-star Exoplanet Abundance
Study (BEAST), the first survey explicitly targeting 85 young B stars (M>2.4 M_sun) to look
for exoplanets around them. While the survey is still in progress, its provisional results -that
[ will show here- are already intriguing, challenging everything we used to know about
giant planet formation under exotic environments.
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My career so far has been focused on two main paths:

1. studying the occurrence for giant planets around intermediate and massive stars to have insights on their
formation mechanisms;

2. assessing the possibility of biotic oxygen build-up in the atmospheres of habitable Earth-like planets.
To achieve these goals | have:
(a) contributed to data reduction and analysis of the ongoing direct-imaging BEAST survey;

(b) improved kinematic techniques to indirectly estimate stellar ages of B stars for a better mass determination
of directly-imaged exoplanets and brown dwarfs;

(c) developed a tool bridging stellar evolution models with large catalogues to rapidly turn automatically col-
lected photometric data of stellar samples into mass and age estimates;

(d) created a model that incorporates experimental evidence of photosynthetic bacteria thriving under the
irradiation of M stars within the framework of models of the Earth’s oxygenation history.

Main Research Projects

SpHere INfrared survey for Exoplanets (SHINE)
Guaranteed time direct-imaging search for exoplanets using the Spectro-Polarimetric High-contrast Exo-
planet REsearch (SPHERE) planet-finder camera at VLT
Contributions: derivation of masses for the new binary systems discovered in Bonavita et al. (2021).

B-star Exoplanet Abundance Study (BEAST)
Large program searching for exoplanets through the SPHERE planet-finder camera at VLT
Contributions: data reduction and analysis; confirmation and characterization of candidate companions;
age and mass determinations for the stellar host and the confirmed companions; interpretation of the
results in the light of the existing models.

Atmospheres in a test tube
Experiment studying the possibility for oxygenic photosynthesis to occur on habitable planets around M
stars
Contributions: development of a toy model assessing the possibility of biotic oxygen buildup for a Earth-
like planet orbiting a less massive star than the Sun.
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