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Properties of the txtended Urbit Structure

more pronounced at low vertical actions (ie. in in-plane orbits)
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) tesonances in a Non-Axisymmetric Galaxy
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Trick, Fragkoudi, Hunt et al
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Trick, Fragkoudi, Hunt et all
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Trick, Fragkoudi, Hunt et all
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Trick, Fragkoudi, Hunt et all
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arXiv.org > astro-ph > arXiv:1906.04786

Astrophysics > Astrophysics of Galaxies

Identifying resonances of the Galactic bar in Gaia DR2: Clues
from action space

Wilma H. Trick, Francesca Fragkoudi, Jason A. S. Hunt, J. Ted Mackereth, Simon D. M. White
(Submitted on 11 Jun 2019)

Action space synthesizes the orbital information of stars and is well-suited to analyse the rich amount of
kinematic disk substructure in the Gaia DR2 radial velocity sample (RVS). In this work, we revisit one of the
strongest perturbers in the Milky Way (MW) disk: the m=2 bar. We investigate how its resonances affect the
actions of individual test particle stars, i.e., JR,Lz,Jz) estimated in an axisymmetric MW potential. We confirm that
the stars' behaviour is well approximated by scattering and oscillation along a slope Delta JR / Delta Lz = I/m
centered on the I:m resonance lines. The Outer Lindblad Resonance (OLR, |I=+1,m=2) creates signatures in the
stellar action space that can be used to identify the Galactic bar's OLR in the Gaia DR2 RVS data: (a) The JR
dependence of the oscillation causes an overdensity ridge (underdensity region) at Lz larger (smaller) than the
resonance line in the (Lz,JR) plane. (b) For the first time, we demonstrate that the OLR is expected to cause a
gradient in average Jz with Lz across the resonance. (c) We show that the change of predominantly outward to
inward motions at the OLR occurs along the resonance line in action space. The latter signature allows us to
identify three candidates for the bar's OLR - and therefore its pattern speed Omega_bar - in the Gaia data within
3 kpc from the Sun: 1.85 Omega0, 1.2 Omega0, and 1.6 Omega0 (with ~0.1 Omega0 uncertainty). This
demonstrates that (i) the local Gaia action data is consistent with both the short-fast and long-slow bar models
in the literature, and that (ii) axisymmetrically estimated actions are a powerful diagnostic even in non-
axisymmetric systems.
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