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Motivations

Placing MW in LCDM Paracligm
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Direct and indirect dark matter searches
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MW overview

> ANATOMY OF THE MILKY WAY €-cesa
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Compilation of MW RC
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Compilation of MW RC
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Methodology

standard approach

SEE E.G. SOFUE & RUBIN’O1, CATENA & ULLIO’ 09...

total gravitational Potential:
¢t0tal: ¢bar -+ ¢dm

DM Potential assuming spherical symmetrg:

R
Pirm = _GM;lm(r) ) My (1) = 4 /O pam (1)rdr
gNl:W DM clensitg Proﬁle:
L Ps L RO ! RO T
PR = Rry (L1 Rjrae— e (T) (1 " E)

R, - Sun’e pogition
Po - dengity at Sun’s location
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MCMC-based reconstruction

Bages theorem:

[POSTERIOR X PPKIOR X L[KELIHOOD]

we adopt flat priors

|ikelihood function:

1 . —_
P(d|®) = H { o exp {—5 =n

1 1 ((7) — (7)°0% )= 217 £047 L~
X exp | —= 5
V2o (1) 2 Ol

1 (X, —X0%) 4= 38£4Mo/pc’
2 o3

Note tha’c the angular velocitg We 1S usecl insteacl o1C the actua| circular

 PATO ET AL.’15

velocitg V. = rw,
IN THE WAKE OF STANDARD APPROACH
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Results

local dark matter clensitg

~5 % STATISTICAL UNCERTAINTY

\4

| Precise

10.43 4 0.02 GeV /cm?

Accurate

S _ .
: | (validated on a suite of mock
Q rotation curves)

and does not depend on the assumed baryonic morphology
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Results

virial Milkg W89 mass

4
Myir = ?ﬂ- 200,0cm’t R3

vr

We need to rewrite gNFW Proﬁle interms of 7y, € and M,

_ ps
= w0 B e M) o o3 o)
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Results

virial Milkg Wag mass
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Summary
Bagesian reconstruction of the Milkﬂ Wag dark matter distribution:

® Precise reconstruction of the dark matter densitg distribution;

o iiigh accuracy on the local dark matter ciensitg;
e determination of the local dark matter densitg IS inciepencient of
the assumed bargonic morphoiogg;

® weak accuracy on the inner dark matter ciensitg sloPe Y and

scale radius 7 .

Preliminarg
e accurate and Precise estimation of the Miikﬂ Way virial mass;
e determination of the virial mass weakiy clepencis on the assumed

bargonic morphoiogg.
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Compilation of MW RC

Compatibility of data getg via the Bayegian evid@

p(d17 dZ‘M)

B =
p

given model M

(di|M )p(d2| M)

p(d ‘ ./\/l) is the Bayesian evidence for data

galkin 12'data sets

4+

e.g. arXiv: 1011521, astro~loh/

2 data sets of Huang et al.
K 020%259, 0807.4512, 090%.2487

for details on the methodologg y
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Bayesian model averaging

p(0]d) = p(M;|d) Z Bijp(0|d, M;)

\

Posterior within each model

o p(d|M;)
B = p(d|Mj)

MOCICI’S CViClCﬂCC ratio wrt t"‘lC FC‘FCFCHCC moclel (EBSSUITIiﬂg equal Pf’iOf’S 1COY' a” moclels )
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MCMC-basged reconstruction and mock RCs

The idea is to test the MCMC-based reconstruction bg creating mock
rotation curves based on “unclerlging known” DM Proﬁles (+ visible)

and with the same statistical Prol:)erties of the observed RC

We use the Fo”owing way to create the moc|< cla’ta:

wmock(i) _ wgld(i) 16

C
with

90 = (e (72 7. 0,77) + RS (7) 7))
e 1 is the index number of a bin

* Tsy"Ys PO, Z*, <7’> are the fiducial Parameters

«0;isa random sample from a normal distribution with mean 0

and variance equal to the observational error
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p [GeV/cm?]
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MCMC-basged reconstruction and mock RCs

wmock(z’) _ w(liid(i) 4 5@

C

re = 20 kpc, py = 0.4 GeV /cm?
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MCMC-basged reconstruction and mock RCs
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mock realisations
Results o t
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mock realisations
Reculte . ™ ’“

25 points in the parameter space
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