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Initial conditions

We set up six models, all following an Hernquist profile for the dark matter
halo and stellar bulge, as well as an exponential profile for the stellar disc:

Model 𝑴𝒃𝒖𝒍𝒈𝒆
∗ [𝟏𝟎𝟏𝟎𝑴☉] 𝑴𝒅𝒊𝒔𝒄

∗ [𝟏𝟎𝟏𝟎𝑴☉]

Fiducial [2] 1.05 3.2
SBSD 0.105 3.2
SBLD 0.105 4.15

For each model (Fiducial[2], Small Bulge Small Disc, and Small Bulge Large Disc) we
distribute the gas following two surface density profiles: exponential and flat

1

Mapping the galactic structure

We extract the skeletons tracing the main features of the CO[3] lv map, as well
as in our simulations. We then follow a series of steps:

I. Smooth the image with a Gaussian 2D Kernel

II. Create a binary image after finding the peaks via a Hessian matrix.

III. Final skeleton is obtained computing the medial axis of the previous image.

OBS

SIM

Best fit for the galactic structure:
- SBLD at a time ~ 2.4 Gyrs
- Transient arms + inner bar
- Bar pattern speed: ~ 22 km/s/kpc
- Bar length: ~ 6 kpc
- Bar orientation:        30◦

RESULTS

Finding the best model

For each model, we look at a range of times and viewing angles and we compute
three different metrics comparing with observations:

A. Symmetrized Modified Hausdorff Distance[5] (SMHD) between OBS and SIM
skeletons. The lower the metric, the better the fit.

B. Terminal velocity comparing the lv-space occupied by OBS and SIM, favouring
the SBLD model

C. Gas column density distribution for each model versus the observed total gas
(CO+𝐻𝐼[4]). These favour models with a flatter profile.

A. SMHD
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We use the hydrodynamical AREPO moving-mesh code to perform numerical simulations of the Milky Way. In our models, the structures are obtained via the evolution of a
live stellar disc and bulge, as well as a live dark matter halo and a gaseous disc, all of which move self-consistently under isothermal conditions. We produce longitude-
velocity (lv) plots of the projected gas surface densities to extract the skeletons of the main features (arms, bar), as well as the contours defining the terminal velocities of the
gas. We then compare these with observations via minimisation of the symmetrised distance between the observed and simulated features for a best fit
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WHAT’S NEXT?

Base model for the inclusion of 
chemistry, SNe and stellar 

feedback. Study environmental 
effects on star formation
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