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INTRODUCTION 

The objective is to determine the dark matter fraction of galaxies at low and high
redshift (different epochs), with two different methods: position-velocity diagram

along the major axis and 3D BBarolo.



 I]  Methodology with position-velocity diagram along the major axis

II] 3D Barolo’s method 

III] Determination of the mass of dark matter

IV]  Discussion 
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SUMMARY 
2



The redshift of Halpha (high z
galaxies) or 21cm H1 (low z
galaxies) emission lines allows us
to determine the velocity of a
given part of a galaxy.
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I) METHODOLOGY WITH VELOCITY PROFILE 
4

Galfit  
Total rotation curves
Results  



Header: 
Gives many informations about the
observations
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a) Galfit 

Sersic 
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1

2

3

1st step
Define ellipses along the major axis.

2nd step
Define the velocity of each spaxels
inside the ellipse.

3rd step
Do the mean velocity inside each
ellipses.

b) Determination of the
rotational curve 



c) Resulting rotation curves
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NGC_2403 U3_25160

Redshift: z = 0.897Redshift: z = 0
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II) 3D BAROLO’S METHOD

Initial parameters
Explication of different graphs 
Result  



a) Initial parameters 
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Fixed parameters
Initial position 
Systematic velocity 
Number of radii

Free parameters
Rotational velocity 
Dispersion velocity 
Angular position  
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b) Graphs 
Intensity and velocity maps

NGC_2403 U3_25160
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c) Resulting rotation curves

NGC_2403 U3_25160
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12III) DETERMINATION OF THE MASS
OF DARK MATTER

The total velocity should be : For the velocity of the dark matter halo, we
assume an NFW model (Navarro et al., 1996) :

Fraction of dark matter inside a radius r :



IV) DISCUSSION 
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a) Correction of pressure 

(Genzel et al., 2017): (Sharma et al., 2021):
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NGC_2403 U3_25160

b) Comparison
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15c) Dark matter fractions
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16c) Dark matter fractions



CONCLUSION
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Velocity profile method 3D Barolo method
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criticism and limits of the methods

Assumption: flat disk Assumption: disk made of concentric
rings mutually inclined

Caveats:
A lot of assumptions (galaxies at equilibrium, circular disk,...)
PSF of the instrument not taken into account
Several models for dark matter



THANK YOU
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 1st step 
Surface brightness

2nd step
Luminosity

3rd step
Rotation curve
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ROTATION CURVES OF STELLAR

DISK AND GAS 



Complete rotation curves

U3_25160NGC_2403


