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Spirals are asymmetric
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~ Methodology,
= Deproject surface density maps

= Calculate 2D maps at z=0kpc (potential, acceleration, rotation velocity)

- Build total velocity map on a unique (x,y) grid
(xy)=V2__(xy)+ V2 (xy)+ V2 (Xy)

Ium star

= Fit the model (V2 (X y)+V2 (X ))1/2 (cosB sin i) = (Vobs-Vsys)
= V_ (x,y) : dark matter contribution on the same (x,y) grid

* Non-linear Levenberg-Marquardt least-squared fit
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Gravitational potential
of luminous mass in 3D
(discs)

The "Hyperkernel” method (Huré 2013)
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P(R, z) = Z(R)D(z) where D(z)~ sech2(z/zo); sech(z/z)) ; exp(-z/z,) withz =h /5
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Molecular disc density
* Rahman+11
e CO1-0 CARMA

Mol. mass
7x10° M

(0]

Stellar disc density
* Zibetti+09, NIR images
e ML =f(x,y)

Atomic disc density
* ViVA survey : Chung+09
* VLA

Stellar mass
3x10"° M

(0]

v (kpe)

Hybrid CO+Ha velocity field
* Chemin+06

* Ha Fabry-Perot interferometry
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Velocity strongly depends on azimuth R=4kpc~2.2h,
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Map of the rotation velocity
from the stellar disc component
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Velocity strongly depends on azimuth R=4kpc~2.2h,
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Dark matter density profile: Einasto model

R <12.6 kpc - 23211 d.o.f.
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Residual l.o.s.
velocity fields

VFobs - VFmod1D

Contours = molecular gas
emission

VFobs - VFmod2D

With a 2D modelling :
residuals are less scattered (2.2 kms)
residuals are lower (650 m/s)
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