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The rotation curve problem

in the ACDM paradigm



Rotation curves in ACDM
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What is a tidal stream ?

« Generated during the accretion of satellite galaxies or globular
clusters by a host galaxy

« Composed of metal-poor
old stars [Fe/H] ~-3.0 — -0.5

e Streams are useful for :

* Record the accretion history and
the formation of the Milky Way

« Map the galactic potential in 3D




SDSS’s streams

NORTHERN SKY

Objects studied




What about the streams
in ACDM ?

What is the deduced shape of
the Dark Matter halo ?



The Sagittarius stream
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[.M10’s triaxial halo

Milky Way: 47
Triaxial Dark Halo ‘

Y

David Law
UCLA




The Sagittarius stream
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Palomar 5

10
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Palomar 5

22° long and 0.7° width

Dynamically cold
(0 ~1km/s)

/

Well reproduced
with a spherical halo
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What about the streams
in MOND ?

What is the difference with
ACDM ?



Stream in MOND

o om

* Problem with the shape of the DM
halo

//
/
f

Read & Moore, 2005:

Precession of orbit in
MOND similar than with a
spherical DM halo

e Dynamical friction

« Accretion quite fast (~ 3 Gyr)

Needs a study on a full stream
in MOND

 No Dark Matter halo

‘ N-body simulation

* No Dynamical friction

e Accretion longer ( ~ 4 Gyr)

 Importance of the EFE



How I model

accretion events with PoR?



Model of the Milky Way

e 1st model of Dehnen & Binney, 98 without DM halo :
> ISM, thin and thick disk :

) v =56 10°M
MW ®



dSph Sgr with PoR

Sphencal
\%
Vi, =— 475ka Vw=v
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The Sagittarius Stream

Observed ‘

Simulated King profile =acyn = 3.4 10'M

Sgr,dSph

Ms rdsph®™ 0Gyn = 2.8 1O7M [ (t=4Gyn) = 0.62 kpc
[ (=0Gyn = 0.41 kpc O (t=4Gyn =11 km/s




The Sagittarius Stream with PoR
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The Sagittarius Stream with PoR

time : 0.0000

25 kpc (Movie sgr_dsph.avi)



The Sagittarius Stream with PoR

AMR grid
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The Sagittarius Stream with PoR
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What contiguration can

explain the radial velocity ?

The resolution of the grid ?



The Sagittarius Stream with PoR
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What contiguration can

explain the radial velocity ?

A rotating progenitor ?



A rotating progenitor ?

time : 0.0000

(Movie sgr_rotation.avi)

25 kpc



A rotating progenitor ?
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The stream of Palomar 5



Palomar 5
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Comparaison between MONDian

and ACDM simulations

Which DM halo gives the same
orbit as MOND ?



Which DM halo ?

* We determine the Shape of DM /
halo by reproducing the orbit of
the progenitor in MOND

> DM halo:

» Using the NEMO software




Which DM halo ?

* We determine the Shape of DM
halo by reproducing the orbit of
the progenitor in MOND

+ MONDlan Orbit
+ ACDM Orbit

e Using the NEMO software




Which DM halo ?

* We determine the Shape of DM
halo by reproducing the orbit of
the progenitor in MOND

e Using the NEMO software

‘ M =1.42 102 M
DM ®




Sagittarius stream with DM halo
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Conclusions



Conclusions & perspectives

MONDian simulations of the S} * Finish simulation of Pal 5

 reproduce the spatial distribution

of the Sgr stream « Search what configuration can
_ _ explain the Sgr radial velocity
but St|” a prOblem Wlth Vl‘ad : ( rotating progenitor )

2 Due to a peculiar feature of the
Sgr ? ( Rotating dwarf spirale

» Make direct comparaison
galaxy ) between MONDian and

2> Or a more complex baryonic Newtonian predictions
distribution of the MW ?

(Influence of the LMC or a nhon

spherical hot gazous halo ) Thank yOu for
\ your attention




Pympor

Python software for read the PoR outputs :
 Part ( particles features )

e Grav ( Acceleration and potential of the AMR grid )

p
- https://filesender.renater.fr/?vid=6856dfcc-b5ce-10e8-1a93-0000434c41d2
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