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OUTLINE

. Whg the ‘mowleclge of the DM distribution in the MW is imPortaﬂt

e MW RC compilation

e MCMC -~ based reconstruction and results

e Mock RCs and MCMC - based reconstruction of their DM parameters

« Conclusions
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Why it is important

Galaxg formation theories
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Why it is important

Indirect DM searches
GC
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In the very inner Part < 2.5 kpc we have triaxial bulge and

nonaxisgmmetric features of the Galactic bulge.
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Compilation of MW RC
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Compdaﬂon of MW RO
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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 sgmmetrg:

B GMdm (T’)
T

R
Ddm = < M g, (1) = 477/ pdm(r)r2dr
0

gNl:W DM clensitg Proﬁle:

Ro\” Ro\*™"
Ps — po (20 7o
o(R) = 4 po=m(%) (1+7)

(R/R)” (1+ R/R,)>"
Ry~ Sun’e pogition
Po - dengity at Sun’e location
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Methodology

standard approach
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Methodology

standard approach
total gravitational Potential:

¢total: ¢bafr —+ ¢dm

DM Potential assuming spherical sgmmetry:

R
Pirm = _GM;M(T) ° My, (r) = 47 /O pam (1)rdr
gNl:W DM clensitg Proﬁle:
_ Ps < s = PO &7 1+
p(R) _ (R/Rb)y(l + R/RS).‘S—'y f / (Rs) (

Our free parameterg: Y Po Ts
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MCMC-based reconstruetion

—2Ln(L) o< x*

Wh@l‘@

PATO ET AL.’15

2
38 £4 Mg /pc 217 + 0.47

/ /

2 zn: ( tiota,lRC - li)Mera,r(TSa% /00))2 n (Zibs — Z*)2 (< T >0 _ <1 >)2

X = ) obs\2 ™ bs)2
i—1 (%totairc) (0%?) (02%3)
Stellar surface density Microlensing optical depth
(digk) (bulge)

— = = = — e = e

16/05/2018 E. KARUKES 10



MCMC-based reconstruction

param-s 1 o
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MCMC-based reconstruetion
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MCMC-based reconstruction

param-s 1 o
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MCMC-basged reconstruction and mock RCs

The idea is to test the MCMC-based reconstruction ]:)3 creating mock
rotation curves based on “unclerlging known” DM Promes (+ visible)

and with the same statistical Properties of the observed RC

We use the Fo”owing way to create the mock clata:

Vmock — sz'ducial +Xo
aﬂCl

Vfiducial — ‘/bar =+ VgNFW

is the standard random gaussian variable with mean=0 and std dev=l and 0 is the error

X of the observed total RC

S — — — - —_—— e - = = —

16/05/2018 E. KARUKES 14



MCMC-basged reconstruction and mock RCs
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MCMC-basged reconstruction and mock RCs
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MCMC-basged reconstruction and mock RCs

param-sl1o
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MCMC-basged reconstruction and mock RCs

Do | Pericorm well in all cases (also extreme DM Proﬁles)?
Which Parameter space s reconstructed better?
What is the best estimator (median, mode, mean)?

Does the estimator dePend on the Position in the Parameter sPace?
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Resulte
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Conclugions

e the reconstructed value of the local DM clensitg IS alwags compatible
with the actual within ~8%

e somewhat |arger values of the inner DM clensity slol:)e are better

reconstructec]

Further steps

e to analgse the MCMC-based results of the actual RC on the basis of mock data
e to investigate how the DM Parameters vary bﬂ Varging the morphologg of of the bargonic comPonents

e toinclude the DM halo oblateness in the mock data
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