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Galactic Dynamics
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LENSING+DYNAMICS

p ~‘Dark matte halo y A 4

Observer View Mass proyected Mass proyected with
inthe GLE galactic dynamics

*Taking advantages of each geometry.

* Combining restrictions of both methods.
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A computational routine
developed in python.

Mass reconstructions based on
GLE (Grid 100X100).

Invert numerically the lens
equation.

Estimation in
source.
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Range of values with Gallenspyv

Component |Range of parameters Umnits
a —-0 kpc
Bulge 1T 0.0 < b < 0.5 kpc
0.1 < A < 1.0 107 Ad
0.01 < a << 0.05 kpc
Bulge 11 0.5 < b < 1.5 kpc
1 < AL < 5 10" Ad
1 < a<< 10 kpc
Disc thin 0.1 = b =10 Epc
0.5 < Ad < 1.5 10" Adf -
1 << a << 10 kpc
Disc thick 0.1 =< b= 15.0 kpc
0.5 < AL =< 1.5 10 A
Exponential 2 < A< 6 kpc
Disc 1 <= 3g << 15 10°Ads fpc”
s 0.1 << a << 30 kpc
Halo INFW
ate 0.1 — Mg = 10 10T Ad_
2 < a << 38 kpc

Halo Burlket

0.1 << po << 10

10" Ad s S kpc”
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MCMC-Gallensr
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Galrotpy Code

Mass reconstructions based on
rotation curves with python.

Same potentials and value ranges
Gallenspy.

Each gravitational contributic
is visualized.

The parameter -
interactively by the user.







MCMC-Galrotr

MCMC Equation 4

/ N [ data model | 2\
1 V. —V.
L — exp S z error (5)
2 =1 Vi
\ Iy
v &ror | Error in
1 observational

data. ;



INTERACTIVE FIT

= MM Bulge (GRAY)
== MM Thin Disc (PURPLE)
= MM Thick Disc (BLUE)
== Exp. Disc (CYAM) 3004
== MNFW - Halo (GREEMN)
= — -] Burkert - Halo (ORANGE)
MM o ) 1.000E+09 250
a (kpc) Q.00
b (kpc) 0.49
MM ) 3.900E+09 200
a (kpc) 5.30
b (kpc) 0.25 w
iy,
MM o) 3.900E+10 ——_—
= 150
a (kpc) 2.60 yr
b (kpc) 0.80 ot
FolM o fpe?) | 5.000E+02 100
by (kpc) | 5.30
Mg = ) 1.400E+11
a (kpc) 10.00 50 1
# e o e e 0 T e o o e 5 L e o e e e
polM  fkpe3) 2.046E+07 7 e e e G -
a (kpc) | 5.28 Y e e
o= - - - '
0 2 4 G g
Reset Start R{kpc}
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F450W HST/WFPC2 F606W HST/WFPC2

1 arcsec 1l arcsec
F814W HST/ACS Kp Keck/NIRC2-LGSAO P = it
. _ . , Ha 6563 @ z=0.138
el =
L = '
1 arcsec 1 arcsec
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lel2
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GALROTPY J2141
MN 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.

24



GALLENSPY J2141

+ Cosmological model A cDM .

+ Cosmological distance: D_=497.6 Mpc,

D _=1510.2 Mpc and D_, =1179.6 Mpc

#+ Circular source in strong lensing formalism.

25



Parameter 68% 95%
r (X10%arcs) | 1.42755 | 1.427575,
h (X10'arcs) | 8.8571%78 | 8.85735 583
k (X10%arcs) [2.29477-57,12.2047 41

— Source

e Image
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GALLENSPY J2141
NFW Profile
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FIT J2141

2

* Observational data
e Model data

_'2

61

250 -
200
150
100

50 1 P Exp Disk

---- NFW - Halo
__________ —— Best Fit
O T T ___._l ______ ———— I______T____
0 2 4 6 8 10 12
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FIT J2141

Parameter 68% 95%
— +0.001
0. ..=2477" arcs NEW
crit 0.001 TO0.007 FO0.020
a (X10kpc) 1'563—(3:010 1.563 75 036
mo (X10' Mg) 9.9387275 | 9.938%7-235
Exponential Disc
6. =1.250"%* grcs he (Kpc) 1155675 915 [11.556 -9 5%
Eins ° —0.45 > 9 2 +0.117 +0.291
0 (XlO Me pc ) 1.015 "5 paa | 1.0157 5 57
Mivamoto-Nagai
b (Kpc) 0.97275:555 | 0.97275 755
M (X107 My) 1.04472-357 | 1.04472-235
: ] - Source

—-——— Einstein ring
Critical curve

Caustic curve

:f-\\\']

ﬁ;

-~ -

—3 T T T ™ v .= = T - H P 3 31




Parameter | Logio b?)
O]
Merit 11.172“:3_?;2 Component of the galaxy|logio (M—
Mbar.,,; | 10.67215 272 )
TG Bulge 9.4007" 9
Mpine | 10.86070 702 5 - 162560
Mbar mins | 10.38110-395 Disc 10.656 -0 142
N 11-1808452_?22 Dark Matter Halo 11.01672:759
Mbar cu,rv | 10.67972-218

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

Logio

IVIbar
) = 10993 5=
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Trick et. al.

Courbin et. al.
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+ 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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+ Future improvements for Gallenspy:

mass profiles, superficial brightness
functions, temporary cosmological
delays.

+ Advantages of performing visuals
fitting in these routines.
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