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Galactic Dynamics
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Galactic Dynamics
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Gravitational Lensing Effect 
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LENSING+DYNAMICS

●Taking advantages of each geometry.

●Combining restrictions of both methods.
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Gallenspy Code
A computational routine 
developed in python.

Mass reconstructions based on 
GLE (Grid 100X100).

Invert numerically the lens 
equation.

Estimation in the position of the 
source.
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Gallenspy Code
Main libraries
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Gallenspy potentials
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Range of Values
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MCMC-Gallenspy
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Galrotpy Code
Mass reconstructions based on 
rotation curves with python.

Same potentials and value ranges of 
Gallenspy.

Each gravitational contribution 
is visualized.

The parameters initial set is fit 
interactively by the user.
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Galrotpy Code
Main libraries

Numpy
Astropy
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MCMC-Galrotpy
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INTERACTIVE FIT 
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GALAXY J2141 
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GALROTPY J2141 
NFW Profile
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GALROTPY J2141 
MN Profile
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GALROTPY J2141 
Exponential Disc Profile
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DEGENERACY PROBLEM 
 Gravitational dominance of disc.

 Difficult to know the gravitational 
contribution of each mass component.

 Combine geometries and restrictions of 
GLE and galactic dynamics.  
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GALLENSPY J2141 
 Cosmological model          . 

 Cosmological distance:                  ,       
                     
                    and                 .

 Circular source in strong lensing formalism.
  

ΛCDM

Dd=497.6Mpc                                                  

D s=1510.2Mpc                                                  Dds=1179.6Mpc                                                  
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GALLENSPY J2141 
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GALLENSPY J2141 
NFW Profile
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GALLENSPY J2141 
MN Profile
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FIT J2141 
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FIT J2141 
θcrit=2.477−0.001

+0.001 arcs                                                  

θEins=1.250−0.45
+0.45 arcs                                                  
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FIT J2141 

Mass within the radius of the rotation 
curve reported by Dutton et al. 
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Other tested cases 

J1331 Trick et. al. 

HE 0435 Courbin et. al. 
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CONCLUSIONS 
 Gallenspy as a efficient tool for mass 
profiles reconstructions.

 The great advantages of combining 
lensing and Galactic dynamics with 
Galrotpy and Gallenspy.

 Significant results of mass models with 
spherical symmetry.
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CONCLUSIONS 
 Future improvements for Gallenspy:
mass profiles, superficial brightness 
functions, temporary cosmological 
delays.

 Advantages of performing visuals 
fitting in these routines. 
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COCOA 2019
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New Astronomy
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