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Motivations
SFHs, cores and cusps 9
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Figure 6. Change in the best-fit inner slope of the dark matter density profile, �fit, between isolated APOSTLE (left panel) and AURIGA (right panel) haloes
and their matched DMO counterparts, as a function of stellar-to-total halo mass ratio. Negative values correspond to steeper dark matter density profiles in
the hydrodynamical runs, while positive values correspond to profiles that have become shallower in the hydrodynamical runs. Each diamond represents an
individual halo, while the solid line shows the median relation. The solid black curve is obtained using the fitting function proposed by Tollet et al. (2016),
building on a similar relation previously suggested by Di Cintio et al. (2014). The grey band represents a 1� scatter of 0.18 around the mean relation.

namics, while positive values of ��fit correspond to haloes where
the slope is shallower after the inclusion of baryons.

The orange lines in Fig. 6 show the median trend. Given the
relatively small number of isolated dwarfs in the two simulations
and the scatter in ��fit, the median trend is noisy. However, there
is no obvious trend of ��fit with M?/MTot; the variations are con-
sistent with zero. For comparison, we have also included the rela-
tionship inferred from simulations by Di Cintio et al. (2014) and
Tollet et al. (2016), which shows a clear variation in ��fit as a
function of M?/MTot

The density profiles shown in Figs. 2 and 3 show no signifi-
cant deviation from an NFW shape, and lack a characteristic length
scale that may be imposed by the galaxy half-mass radius (r?1/2)
on the host halo DM profile. We remind the reader that the size-
mass relations of isolated dwarfs in both APOSTLE and AURIGA
are consistent with the data (Fig. 1). Furthermore, for galaxies with
M? > 107M�, r

?
1/2 & 600 pc ⇡ 1.5 rconv in both APOSTLE and

AURIGA, so any potential scale imprinted on the DM density profile
would have been adequately resolved in our simulations.

3.4 Cusps and star formation history diversity

Next, we proceed to examine the star formation histories (SFHs) of
the isolated dwarfs identified in our simulations. In Fig. 7, we show
the evolution of SFRs for a selection of individual galaxies from
APOSTLE-HYDRO (top panel) and AURIGA-MHD (bottom panel).
The orange and blue lines, respectively, show the SFRs averaged
over 100 and 200 Myr time bins. We have chosen isolated dwarf
galaxies that have the largest z = 0 stellar mass in the volume
from which they are extracted. It is interesting to observe the ap-
preciable fluctuations in the SFRs of these galaxies, particularly in
the case of the APOSTLE-HYDRO dwarfs. For example, the galaxy
selected from Ap-V4 shows fluctuations in SFR of over two or-
ders of magnitude over 100 Myr intervals. The dwarf galaxies from
AURIGA-MHD also show big temporal variations in SFR, although
these galaxies are not as bursty as those in APOSTLE-HYDRO. We
have checked explicitly that the burstiness is not due to stochas-
tic sampling in the star formation prescription: typically, each time
bin in the smoothed SFH contains hundreds of newly-formed star

particles, while the time intervals over which star formation is av-
eraged are well above the length of a typical timestep taken in the
simulation.

For objects of similar mass, Sparre et al. (2017) found that
galaxies in the FIRE simulations display strong, short bursts of
star formation over 10 Myr timescales. When comparing the SFRs
of APOSTLE and AURIGA galaxies smoothed over 10-50 Myr
timescales we find that, in general, the dwarfs in our simulations
exhibit more gentle SFR fluctuations than in FIRE, where galaxies
show a stronger post-burst phase (i.e. a burst of star formation in
the last ⇠ 200 Myr or so of evolution).

It is natural to ask if the fluctuations in the SFR of the APOS-
TLE and AURIGA galaxies seen in Fig. 7 are compatible with the
inferred SFHs of dwarfs observed in the Local Group. Fig. 8 shows
the cumulative SFHs of dwarf galaxies in AURIGA-MHD (pan-
els 1-5) and APOSTLE-HYDRO (panels 6-8) having stellar mass
106

< M?/M� < 108 at z = 0; each curve represents a sin-
gle galaxy. The final panel in this figure displays measured SFHs
for real dwarf galaxies compiled by Skillman et al. (2014), who in-
fer stellar ages by fitting the colour-magnitude diagrams assuming
a stellar population synthesis model. The selection on stellar mass
applied in Fig. 8 is consistent with the stellar masses of the galaxies
in the Skillman et al. (2014) dataset.

Dwarf galaxies in both sets of simulations exhibit very diverse
SFHs. The comparatively smaller simulation volume in AURIGA
compared to APOSTLE results in fewer galaxies satisfying our crite-
ria for isolated dwarfs in the appropriate stellar mass range. While
the majority show sustained stellar mass growth throughout cos-
mic time, there are populations of dwarfs that are early forming (in
which, for example, 80 per cent of the mass has been accumulated
by z = 3) and late forming (more than half of the mass is accumu-
lated after z = 0.5). The diverse SFHs are broadly comparable to
those of observed Local Group dwarfs shown in the final panel of
Fig. 8.

Another important observation can be made from
Figs. 7 and 8. It is clear from Fig. 7 that galaxies in AURIGA-MHD
typically have more quiescent SFHs than galaxies in APOSTLE-
HYDRO. Yet, the cumulative SFHs in both simulations are similar.
This demonstrates that the integrated SFH cannot inform us
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30 combinations of different stellar disk and bulge morphologies



Methodology 
standard approach

see e.g. Sofue & Rubin’01, Catena & Ullio’09…

total gravitational potential:

�total �bar �dm= +

DM potential assuming spherical symmetry:

⇢(R) =
⇢s

(R/rs)� (1 +R/rs)3��
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gNFW DM density profile:

�dm = �GMdm(r)

r2
Mdm(r) = 4⇡

Z R

0
⇢dm(r)r2dr

R0 - Sun’s position
⇢0 - density at Sun’s location
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MCMC-based reconstruction
Bayes theorem:

Likelihood function:
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Note that the angular velocity !c is used instead of the actual circular
Vc ⌘ r!c velocity

POSTERIOR / PRIOR⇥ LIKELIHOOD

we adopt flat priors

In the wake of standard approach
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Results

~ 5 % statistical uncertainty
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Results
virial Milky Way mass 

We need to rewrite gNFW profile in terms of             and�, c
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Results
virial Milky Way mass 
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Summary
Bayesian reconstruction of the Milky Way dark matter distribution: 

• precise reconstruction of the dark matter density distribution; 
•  high accuracy on the local dark matter density; 
• determination of the local dark matter density is independent of 

               the assumed baryonic morphology;  
• weak accuracy on the inner dark matter density slope       and  

                scale  radius       . 

            Preliminary 
•   accurate and precise estimation of the Milky Way virial mass; 
• determination of the virial mass weakly depends on the assumed 

baryonic morphology.                        
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<latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="/6u0HqzdROi4j6sYDpvkRzh1iZg=">AAAB33icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZ0T6gHUomvdOGZjJDckcoQ3+CGxeK+K/c+W9MHwttPRD4OCch954oU9KS7397pa3tnd298n7loHp4dFw7qbZtmhuBLZGq1HQjblFJjS2SpLCbGeRJpLATTe7meecZjZWpfqJphmHCR1rGUnBy1qMZ2EGt7jf8hdgmBCuow0rNQe2rP0xFnqAmobi1vcDPKCy4ISkUzir93GLGxYSPsOdQ8wRtWCxGnbEL5wxZnBp3NLGF+/tFwRNrp0nkbiacxnY9m5v/Zb2c4puwkDrLCbVYfhTnilHK5nuzoTQoSE0dcGGkm5WJMTdckGun4koI1lfehPZVI/AbwYMPZTiDc7iEAK7hFu6hCS0QMIIXeIN3T3mv3seyrpK36u0U/sj7/AFIqoyH</latexit><latexit sha1_base64="/6u0HqzdROi4j6sYDpvkRzh1iZg=">AAAB33icbZBLSwMxFIXv1FetVatbN8EiuCozbnQpuHFZ0T6gHUomvdOGZjJDckcoQ3+CGxeK+K/c+W9MHwttPRD4OCch954oU9KS7397pa3tnd298n7loHp4dFw7qbZtmhuBLZGq1HQjblFJjS2SpLCbGeRJpLATTe7meecZjZWpfqJphmHCR1rGUnBy1qMZ2EGt7jf8hdgmBCuow0rNQe2rP0xFnqAmobi1vcDPKCy4ISkUzir93GLGxYSPsOdQ8wRtWCxGnbEL5wxZnBp3NLGF+/tFwRNrp0nkbiacxnY9m5v/Zb2c4puwkDrLCbVYfhTnilHK5nuzoTQoSE0dcGGkm5WJMTdckGun4koI1lfehPZVI/AbwYMPZTiDc7iEAK7hFu6hCS0QMIIXeIN3T3mv3seyrpK36u0U/sj7/AFIqoyH</latexit><latexit sha1_base64="bXivulDLRcZNLXfn9JI8lO8i2Gw=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmIzGxIns2WhJtLDEKksCF7C1zsGFv77K7Z0Iu/AQbC42x9RfZ+W9c4AoFXzLJy3szmZkXplIYS+m3V1pb39jcKm9Xdnb39g+qh0dtk2SaY4snMtGdkBmUQmHLCiuxk2pkcSjxMRzfzPzHJ9RGJOrBTlIMYjZUIhKcWSfd677pV2u0Tucgq8QvSA0KNPvVr94g4VmMynLJjOn6NLVBzrQVXOK00ssMpoyP2RC7jioWowny+alTcuaUAYkS7UpZMld/T+QsNmYSh64zZnZklr2Z+J/XzWx0FeRCpZlFxReLokwSm5DZ32QgNHIrJ44wroW7lfAR04xbl07FheAvv7xK2hd1n9b9O1prXBdxlOEETuEcfLiEBtxCE1rAYQjP8ApvnvRevHfvY9Fa8oqZY/gD7/MHZVSN2A==</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit><latexit sha1_base64="QcIb25HzW+raUMyLQ6QAa4Exmqc=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpQfdN3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AGaUjdw=</latexit>
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Compilation of MW RC
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Compatibility of data sets via the Bayesian evidence

for details on the methodology see 
e.g. arXiv: 1101.1521, astro-ph/
0203259, 0807.4512, 0903.2487

is the Bayesian evidence for data              
given model 
p(d|M)

M

galkin 12 data sets 
+ 

2 data sets of Huang et al. 

B =
p(d1, d2|M)

p(d1|M1)p(d2|M2)
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Bayesian model averaging

posterior within each model 

p(✓|d) = p(Mj |d)
X

i

Bijp(✓|d,Mi)
<latexit sha1_base64="78anM7GjhIBo05Kyt7W7Pymm3hs=">AAACH3icbVBLS0JBGJ1rL7OX1bLNkAQKIfdGVJtAbNNGMMgHeOUydxx1dO6Dme8GcvOftOmvtGlRRLTz3zReXZh2YOBwzvn45jtuKLgC05wYqbX1jc2t9HZmZ3dv/yB7eFRXQSQpq9FABLLpEsUE91kNOAjWDCUjnitYwx3eTf3GE5OKB/4jjELW9kjP511OCWjJyV6FeRv6DAh+xp3CbZivOIOE2iryHI7LTswH48XQecXhBSebM4tmArxKrDnJoTmqTvbH7gQ08pgPVBClWpYZQjsmEjgVbJyxI8VCQoekx1qa+sRjqh0n943xmVY6uBtI/XzAibo4ERNPqZHn6qRHoK+Wvan4n9eKoHvTjrkfRsB8OlvUjQSGAE/Lwh0uGQUx0oRQyfVfMe0TSSjoSjO6BGv55FVSvyhaZtF6uMyVyvM60ugEnaI8stA1KqF7VEU1RNELekMf6NN4Nd6NL+N7Fk0Z85lj9AfG5Be1g6Dn</latexit><latexit sha1_base64="78anM7GjhIBo05Kyt7W7Pymm3hs=">AAACH3icbVBLS0JBGJ1rL7OX1bLNkAQKIfdGVJtAbNNGMMgHeOUydxx1dO6Dme8GcvOftOmvtGlRRLTz3zReXZh2YOBwzvn45jtuKLgC05wYqbX1jc2t9HZmZ3dv/yB7eFRXQSQpq9FABLLpEsUE91kNOAjWDCUjnitYwx3eTf3GE5OKB/4jjELW9kjP511OCWjJyV6FeRv6DAh+xp3CbZivOIOE2iryHI7LTswH48XQecXhBSebM4tmArxKrDnJoTmqTvbH7gQ08pgPVBClWpYZQjsmEjgVbJyxI8VCQoekx1qa+sRjqh0n943xmVY6uBtI/XzAibo4ERNPqZHn6qRHoK+Wvan4n9eKoHvTjrkfRsB8OlvUjQSGAE/Lwh0uGQUx0oRQyfVfMe0TSSjoSjO6BGv55FVSvyhaZtF6uMyVyvM60ugEnaI8stA1KqF7VEU1RNELekMf6NN4Nd6NL+N7Fk0Z85lj9AfG5Be1g6Dn</latexit><latexit sha1_base64="78anM7GjhIBo05Kyt7W7Pymm3hs=">AAACH3icbVBLS0JBGJ1rL7OX1bLNkAQKIfdGVJtAbNNGMMgHeOUydxx1dO6Dme8GcvOftOmvtGlRRLTz3zReXZh2YOBwzvn45jtuKLgC05wYqbX1jc2t9HZmZ3dv/yB7eFRXQSQpq9FABLLpEsUE91kNOAjWDCUjnitYwx3eTf3GE5OKB/4jjELW9kjP511OCWjJyV6FeRv6DAh+xp3CbZivOIOE2iryHI7LTswH48XQecXhBSebM4tmArxKrDnJoTmqTvbH7gQ08pgPVBClWpYZQjsmEjgVbJyxI8VCQoekx1qa+sRjqh0n943xmVY6uBtI/XzAibo4ERNPqZHn6qRHoK+Wvan4n9eKoHvTjrkfRsB8OlvUjQSGAE/Lwh0uGQUx0oRQyfVfMe0TSSjoSjO6BGv55FVSvyhaZtF6uMyVyvM60ugEnaI8stA1KqF7VEU1RNELekMf6NN4Nd6NL+N7Fk0Z85lj9AfG5Be1g6Dn</latexit><latexit sha1_base64="78anM7GjhIBo05Kyt7W7Pymm3hs=">AAACH3icbVBLS0JBGJ1rL7OX1bLNkAQKIfdGVJtAbNNGMMgHeOUydxx1dO6Dme8GcvOftOmvtGlRRLTz3zReXZh2YOBwzvn45jtuKLgC05wYqbX1jc2t9HZmZ3dv/yB7eFRXQSQpq9FABLLpEsUE91kNOAjWDCUjnitYwx3eTf3GE5OKB/4jjELW9kjP511OCWjJyV6FeRv6DAh+xp3CbZivOIOE2iryHI7LTswH48XQecXhBSebM4tmArxKrDnJoTmqTvbH7gQ08pgPVBClWpYZQjsmEjgVbJyxI8VCQoekx1qa+sRjqh0n943xmVY6uBtI/XzAibo4ERNPqZHn6qRHoK+Wvan4n9eKoHvTjrkfRsB8OlvUjQSGAE/Lwh0uGQUx0oRQyfVfMe0TSSjoSjO6BGv55FVSvyhaZtF6uMyVyvM60ugEnaI8stA1KqF7VEU1RNELekMf6NN4Nd6NL+N7Fk0Z85lj9AfG5Be1g6Dn</latexit>

Bij =
p(d|Mi)

p(d|Mj)
<latexit sha1_base64="f4D8b4vUmcekUsN0XZka3HtkwHI=">AAACCXicbZDLSsNAFIYn9VbrLerSzWAR2k1JRNCNUOrGjVDBXqANYTKZtNNOJmFmIpSYrRtfxY0LRdz6Bu58G6dtFtr6w8DHf87hzPm9mFGpLOvbKKysrq1vFDdLW9s7u3vm/kFbRonApIUjFomuhyRhlJOWooqRbiwICj1GOt74alrv3BMhacTv1CQmTogGnAYUI6Ut14QNN6Wj7LIfCITTuOI/3Li0muU0qmauWbZq1kxwGewcyiBX0zW/+n6Ek5BwhRmSsmdbsXJSJBTFjGSlfiJJjPAYDUhPI0chkU46uySDJ9rxYRAJ/biCM/f3RIpCKSehpztDpIZysTY1/6v1EhVcOCnlcaIIx/NFQcKgiuA0FuhTQbBiEw0IC6r/CvEQ6UyUDq+kQ7AXT16G9mnNtmr27Vm53sjjKIIjcAwqwAbnoA6uQRO0AAaP4Bm8gjfjyXgx3o2PeWvByGcOwR8Znz8QJpnp</latexit><latexit sha1_base64="f4D8b4vUmcekUsN0XZka3HtkwHI=">AAACCXicbZDLSsNAFIYn9VbrLerSzWAR2k1JRNCNUOrGjVDBXqANYTKZtNNOJmFmIpSYrRtfxY0LRdz6Bu58G6dtFtr6w8DHf87hzPm9mFGpLOvbKKysrq1vFDdLW9s7u3vm/kFbRonApIUjFomuhyRhlJOWooqRbiwICj1GOt74alrv3BMhacTv1CQmTogGnAYUI6Ut14QNN6Wj7LIfCITTuOI/3Li0muU0qmauWbZq1kxwGewcyiBX0zW/+n6Ek5BwhRmSsmdbsXJSJBTFjGSlfiJJjPAYDUhPI0chkU46uySDJ9rxYRAJ/biCM/f3RIpCKSehpztDpIZysTY1/6v1EhVcOCnlcaIIx/NFQcKgiuA0FuhTQbBiEw0IC6r/CvEQ6UyUDq+kQ7AXT16G9mnNtmr27Vm53sjjKIIjcAwqwAbnoA6uQRO0AAaP4Bm8gjfjyXgx3o2PeWvByGcOwR8Znz8QJpnp</latexit><latexit sha1_base64="f4D8b4vUmcekUsN0XZka3HtkwHI=">AAACCXicbZDLSsNAFIYn9VbrLerSzWAR2k1JRNCNUOrGjVDBXqANYTKZtNNOJmFmIpSYrRtfxY0LRdz6Bu58G6dtFtr6w8DHf87hzPm9mFGpLOvbKKysrq1vFDdLW9s7u3vm/kFbRonApIUjFomuhyRhlJOWooqRbiwICj1GOt74alrv3BMhacTv1CQmTogGnAYUI6Ut14QNN6Wj7LIfCITTuOI/3Li0muU0qmauWbZq1kxwGewcyiBX0zW/+n6Ek5BwhRmSsmdbsXJSJBTFjGSlfiJJjPAYDUhPI0chkU46uySDJ9rxYRAJ/biCM/f3RIpCKSehpztDpIZysTY1/6v1EhVcOCnlcaIIx/NFQcKgiuA0FuhTQbBiEw0IC6r/CvEQ6UyUDq+kQ7AXT16G9mnNtmr27Vm53sjjKIIjcAwqwAbnoA6uQRO0AAaP4Bm8gjfjyXgx3o2PeWvByGcOwR8Znz8QJpnp</latexit><latexit sha1_base64="f4D8b4vUmcekUsN0XZka3HtkwHI=">AAACCXicbZDLSsNAFIYn9VbrLerSzWAR2k1JRNCNUOrGjVDBXqANYTKZtNNOJmFmIpSYrRtfxY0LRdz6Bu58G6dtFtr6w8DHf87hzPm9mFGpLOvbKKysrq1vFDdLW9s7u3vm/kFbRonApIUjFomuhyRhlJOWooqRbiwICj1GOt74alrv3BMhacTv1CQmTogGnAYUI6Ut14QNN6Wj7LIfCITTuOI/3Li0muU0qmauWbZq1kxwGewcyiBX0zW/+n6Ek5BwhRmSsmdbsXJSJBTFjGSlfiJJjPAYDUhPI0chkU46uySDJ9rxYRAJ/biCM/f3RIpCKSehpztDpIZysTY1/6v1EhVcOCnlcaIIx/NFQcKgiuA0FuhTQbBiEw0IC6r/CvEQ6UyUDq+kQ7AXT16G9mnNtmr27Vm53sjjKIIjcAwqwAbnoA6uQRO0AAaP4Bm8gjfjyXgx3o2PeWvByGcOwR8Znz8QJpnp</latexit>

Model’s evidence ratio wrt the reference model(assuming equal priors for all models )



MCMC-based reconstruction and mock RCs
The idea is to test the MCMC-based reconstruction by creating mock 
rotation curves based on “underlying known” DM profiles (+ visible) 
and with the same statistical properties of the observed RC

We use the following way to create the mock data:

with

!fid(i)
c = (!2

NFW(rs, �, ⇢0, r
(i)) + !2

baryons(⌃⇤, h⌧i , r(i)))1/2

!mock(i)
c = !fid(i)

c + �i

• i is the index number of a bin 
• rs, �, ⇢0,⌃⇤, h⌧i are the fiducial parameters
•     is a random sample from a normal distribution with mean 0 
 and variance equal to the observational error
�i

g
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MCMC-based reconstruction and mock RCs
!mock(i)
c = !fid(i)

c + �i
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MCMC-based reconstruction and mock RCs
!mock(i)
c = !fid(i)

c + �i
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Results 100 mock realisations 
25 points in the parameter space
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Results 100 mock realisations 
25 points in the parameter space

Figure A.10: Fractional standard error (FSE) of reconstruction of local dark matter density
⇢0, inner slope of the density profile �, and the scale radius of the dark matter halo rs (top to
bottom) when using different point estimates (from left to right: mean, median, maximum a
posteriori, and maximum likelihood). Note the difference in the color bar scale for the plots
relative to that for estimators of ⇢0 (first row).

• the value of the local density ⇢0 is independent of the assumed baryonic morphology

• the values of the reduced �2 for all morphologies do not rule out any of them.
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