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Table 2. Compilation of the di↵erent orbit scenarios with their
inital velocity, pericentre distance and orbit inclination with re-
spect to the host galaxy disc. All orbit initiate at the coordinates
x = 210kpc, y = z = 0. The colour indicates the colour coding in Fig.
1.

Name (vx, vy, vz) [v200] ⌧ram [Gyr] rmin [kpc] # [deg]

orbitI (�0.45, 0.3, 0) 1.5 25.52 0

orbitII (�0.45, 0, 0.3) 1.5 25.46 90

orbitIII (�0.2, 0.2, 0.2) 1.5 25.26 45

orbitIV (�0.5, 0, 0.1) 1.4 7.94 90

orbitV (�0.5, 0.1, 0) 1.4 7.2 0

radial (�0.5, 0, 0) 1.3 - 0
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Figure 1. Visualization of the orbits (orbitI to orbitV ) presented
in Table 2 from infall to 5.7Gyr after infall. The colour coding is
the same as in Table 2.

of the simulations with and without the ram pressure model,
we still apply the ram pressure model to all simulations since
it decreases the computational cost (by reducing the number
of gas particles within the galaxy).

3 RESULTS

3.1 Rotational support

One main di↵erence between our approach and previous
studies in the literature is the use of cosmological simula-
tions as initial conditions, it is then interesting to check the
dynamical state of our galaxies before the infall. In Fig. 3 we
show the amount of rotational support of the stellar compo-
nent in the dwarf galaxies at z = 1. We obtain the rotational
velocity v' by averaging the individual velocities of the stel-
lar particles in ~e' direction. The unit vector ~e' is set as the
circumferential direction with respect to the axis defined by
the total stellar angular momentum of stars within the half
mass radius. The velocity dispersion � is simply given by
� = �3D/

p
3, where �3D is the three dimensional velocity

dispersion of the stellar particles in the half mass radius. As
shown in Fig. 3 our galaxies show that there is not much
rotational support and their structure can be described by
a single isotropic component with practically no signs of a
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Figure 2. Projection of orbitII onto the x� z plane comparing
the evolution in an analytic potential (blue), in a live halo with
105 (green) and 107 (red) dark matter particles. A star marks the
start of the orbit while the dot marks the end.
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Figure 3. Amount of rotation along the axis of total stellar angu-
lar momentum of the stars compared to stellar velocity dispersion
as a function of stellar mass.

stellar disc even before infall. This is in agreement with pre-
vious studies which showed that in cosmological simulations
isolated dwarf galaxies as well as satellite galaxies at the low
mass end seem to be dispersion supported systems (Wheeler
et al. 2017).

However this is quite di↵erent from several previ-
ous works studying satellite-host interaction, which usually
adopted values of vrot/� ⇡ 2 (Kazantzidis et al. 2017) with a
well defined disc component, and then witness a“morpholog-
ical transformation”within the host halo ( Lokas et al. 2010).
In our case no morphological transformation is needed since
cosmological simulations seem to indicate that galaxies, on
our mass scales, are already quite “messy” and do not show
the presence of a stellar disc.

3.2 Environmental e↵ects on galaxy properties

All the satellites survive till redshift z = 0 on orbits from
orbitI to orbitV with the exception of satI on orbitV, since
in this case our centering algorithm is not able to find a well

MNRAS 000, 1–13 (2017)


