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Title

Evidence of a dynamically evolving Galactic warp

Abstract

In a cosmological setting, the disk of a galaxy is expected to continuously experience
gravitational torques and perturbations from a variety of sources, which can cause the disc
to wobble, flare and warp. Specifically, the study of galactic warps and their dynamical
nature can potentially reveal key information on the formation history of galaxies and the
mass distribution of their halos. Our Milky Way presents a unique case study for galactic
warps, thanks to detailed knowledge of its stellar distribution and kinematics. Using a
simple model of how the warp’s orientation is changing with time, we measure the
precession rate of the Milky Way’s warp using 12 million giant stars from Gaia Data Release
2, finding that it is precessing at 10.86 + 0.03 (statistical) * 3.20 (systematic) km/s/kpc in
the direction of Galactic rotation, about one third the angular rotation velocity at the Sun’s
position in the Galaxy. The direction and magnitude of the warp’s precession rate favour the
scenario that the warp is the result of a recent or ongoing encounter with a satellite galaxy,
rather than the relic of the ancient assembly history of the Galaxy. Using N-body
simulations, we analyse the vertical response of the Galactic disc to the repeated impacts of
a satellite similar to the Sagittarius dwarf galaxy, finding that the instantaneous vertical
pattern speeds in the disc have a constraining power in the context of a Milky Way-satellite
interaction.
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Universitd degli Studi di Torino, Torino, Italy

Thesis: “The cosmic rays energy spectrum”

Supervisors: M. E. Bertaina (UniTo)

HONORS AND GRANTS

CNES Post-doctoral Grant November 2020
Centre National d’Etudes Spatiales (CNES), Paris, France (EUR 30000)

Travel Grant September 2019
Center for Computational Astrophysics, Simons Foundation,
Flatiron Institute, New York City, U.S.A. ($ 4000)

“Giuseppe Lorenzoni” Prize of the Italian Astronomical Society (SAIt) May 2019
for the best scientific article published by a young researcher
between 2016 and 2018 (EUR 2000)

IAU Travel Grant April 2017
330 Symposium of the International Astronomical Union (IAU),
Nice, France (EUR 430)

Travel Grant October 2016
Gaia Sprint, Center for Computational Astrophysics, Simons Foundation,
Flatiron Institute, New York City, U.S.A. ($ 1400)

PRESENTATIONS

06/2020 Talk Meeting of the European Astronomical Society (EAS 2020),
Session: “Gaia: The (two) billion star galaxy census: The promise of (E)DR3
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