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Our current understanding of the universe
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Gravitational Lensing as a tool
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J083933.4-014044.4

» KiDS, Legacy and HSC Imaging-Surveys
’ » Photometric redshifts:
. > 2 = 0.27 (GAMA)
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Follow-up proposals

Gemini Fast-Turnaround, 2021B
» |-Lens magnitude: m;,,s~17.6

» |-Arcs magnitude: mg,.s~18

> PA (1652) 2x600 sec

» PA (1219) 3x600 sec

Slit position angles (PA)

Gemini Observatory



Follow-up proposals

SOAR, 2022A

Mosaic of 10 Strong Lensing systems



Preliminary results
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Flux

Preliminary results
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(Inverse) modelling approach

»PyAutolLens: Automated modeling of a strong lens’ light, mass, and source
» Nightingale & Dye (2015)
» Nightingale, Dye and Massey (2018)
» pyautolens.readthedocs.io
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(Inverse) modelling approach

Image Noise-map
» Input parameters
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Inverse) modelling approach

Pipeline |Phase | Component Model Prior-Info | Varied
Lens-Light LLS1 | Lens Light Sérsic - v
Subtraction |\ o5 | Lenslight | Sérsic . v

Lens Mass |SIE + Shear - v
Sourcel SP1
Parametric Source Light |  Sérsic ; v
Lens Mass |SIE + Shear SP1
s
Source Light MPR - v
lens Mass | SIE + Shear S5P1 v
Si2
Source Source Light MPR S
Inversion Lens Mass |SIE + Shear Si2
Si3
Source Light BPR - v
Lens Mass |SIE + Shear Si2 v
Si4
Source Light BPR SI3
Stochastic SF1 Lens Mass |SIE + Shear Si4 v
Fit Source Light|  BPR si3 v

Nightingale & Dye (2015)
Etherington, et al (2022)
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Inverse) modelling approach

Pipeline Component Prior-Info
Lens-Light Lens Light
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Inverse) modelling approach

Pipeline Component Prior-Info
Lens-Light Lens Light
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(Inverse) modelling approach

Pipeline |Phase |Component| Model |Prior-Info |Varied

Lens-Light LLS1 | Lens Light Sérsic - y

Subtraction LLS2 | Lens Light R ) p
v

Lens Mass | SIE + Shear SP1
s
Source Light MPR - v
lens Mass | SIE + Shear SP1 v
Si2
Source Source Light MPR S
Inversion Lens Mass | SIE + Shear Si2
SI3
Source Light BPR - v
Lens Mass | SIE + Shear Si2 v
Sl4
Source Light BPR SI3
Stochastic SF1 Lens Mass | SIE + Shear Sl4 v
Fit Source Light|  BPR si3 v

Singular Isothermal Ellipsoid (SIE)
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Inverse) modelling approach

Pipeline |Phase | Component Model Prior-Info | Varied
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Inverse) modelling approach
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(Inverse) modelling results

Results for photometric and spectroscopic
oo omsuz  SOUrce redshifts
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(Inverse) modelling results

Results for photometric and spectroscopic
oo omsuz  SOUrce redshifts
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(Inverse) modelling results

Results for photometric and spectroscopic
oo omsuz  SOUrce redshifts
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(Inverse) modelling results

Cosmos: A Spacetime Odyssey, 2014
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(Inverse) modelling results

Cosmos: A Spacetime Odyssey, 2014




summary

» We obtained the spectroscopic velocity dispersion of the lens (which is a convolution of
0, weighted by the galaxy luminosity and accounting for the seeing and aperture size)

» We obtained the velocity dispersion of the mass model using a (inverse) modelling
process

» Tidal features highlighted

Future work

» Obtain the redshifts of the dwarf spheroidals to confirm the collision interpretation
» Improve our modelling pipeline (include NFW, spheroidals galaxy masses, dynamics?)

» Derive physical properties of the lens and the source



E-mail: joaofranca@cbpf.br/joao.contato505@gmail.com

github.com/joaofrancafisica

github.com/CosmoOQObs

27



Backup-slides

ds?* = —(1+ 2®)dt* + (1 — 2¥)h;;dx'dx’

Y = —
bpn ._CD

2(1 + Yppn ) GMgDys]

DsDy,

HE:



Backup-slides

PARAMETRIC MODEL



Backup-slides

PARAMETRIC MODEL



Backup-slides

PARAMETRIC MODEL
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