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すごい ≅ Amazing!

/sugoi/



Outline

➢Our current understanding of the universe

➢Follow-up proposals

➢Preliminary results 

➢Summary and future work
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Our current understanding of the universe

jessiemuir.com
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Gravitational Lensing as a tool
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Eduardo V. (2022)

𝜷 = 𝜽 −
𝐷𝐿𝑆
𝐷𝑂𝑆

ෝ𝜶



J083933.4-014044.4 

➢KiDS, Legacy and HSC Imaging-Surveys

➢Photometric redshifts:

➢ 𝑧𝑙
(𝑠)

= 0.27 (GAMA)

➢ 𝑧𝑠
(𝑝)

= 0.61 (SuGOHI-V)

The last stand before the LLST: a compilation of strong lensing systems in wide-field surveys

In prep
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Renan Oliveira



Follow-up proposals

Gemini Fast-Turnaround, 2021B

➢ I-Lens magnitude: 𝑚𝑙𝑒𝑛𝑠~17.6

➢ I-Arcs magnitude: 𝑚𝑎𝑟𝑐𝑠~18

➢PA (165º) 2x600 sec

➢PA (121º) 3x600 sec
Gemini ObservatorySlit position angles (PA)
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Follow-up proposals

SOAR

SOAR, 2022A

Mosaic of 10 Strong Lensing systems
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Preliminary results
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Preliminary results
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Preliminary results

Lens spectra Source spectra

➢ Lens stellar mass: 𝑀 = 9 ∙ 1011 𝑀☉
➢ 𝑧𝑙

(𝑠)
= 0.27

➢ 𝑧𝑠
(𝑠)

= 0.71
➢ 𝜎𝑣 = 288 ± 15 km/s

Eduardo Cypriano

Ingrid Beloto

(Very) preliminary 
results
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(Inverse) modelling approach

➢PyAutoLens: Automated modeling of a strong lens’ light, mass, and source
➢Nightingale & Dye (2015)

➢Nightingale, Dye and Massey (2018)

➢pyautolens.readthedocs.io

SLACS1430+4105
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(Inverse) modelling approach

➢Input parameters

➢𝑧𝑙
(𝑠)

= 0.27

➢𝑧𝑠
(𝑠)

= 0.71

➢ I-bandpass image (HSC)

➢Noise-map

➢Point spread function (PSF)
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(Inverse) modelling approach

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

LLS1-residual image Bad-Pixel mask LLS2-residual image

Sérsic profile distribution
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(Inverse) modelling approach

LLS1-residual image Bad-Pixel mask LLS2-residual image

Sérsic profile distribution
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(Inverse) modelling approach

Singular Isothermal Ellipsoid (SIE)

Sérsic profile distribution

Birrer, 2021
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(Inverse) modelling approach

Automated galaxy-galaxy strong 
lens modelling: no lens left 

behind
Etherington, et al (2022)
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(Inverse) modelling approach

Automated galaxy-galaxy strong 
lens modelling: no lens left 
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Etherington, et al (2022)
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(Inverse) modelling results

Results for photometric and spectroscopic 
source redshifts
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(Inverse) modelling results

Results for photometric and spectroscopic 
source redshifts

22



(Inverse) modelling results

Results for photometric and spectroscopic 
source redshifts

𝜎𝑣 = 367 ± 6 km/s
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(Inverse) modelling results
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Cosmos: A Spacetime Odyssey, 2014



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



Summary
➢We obtained the spectroscopic velocity dispersion of the lens (which is a convolution of 
𝜎𝑣, 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
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E-mail: joaofranca@cbpf.br/joao.contato505@gmail.com

github.com/joaofrancafisica

github.com/CosmoObs
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Backup-slides
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𝑑𝑠2 = − 1 + 2Φ 𝑑𝑡2 + 1 − 2Ψ ℎ𝑖𝑗𝑑𝑥
𝑖d𝑥𝑗

Υ𝑝𝑝𝑛 ≔
Ψ

Φ

𝜃𝐸 =
2 1 + 𝛾𝑝𝑝𝑛 𝐺𝑀𝐸𝐷𝐿𝑆

𝐷𝑆𝐷𝐿
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Backup-slides
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Backup-slides
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Backup-slides
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Backup-slides
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Etherington, et al (2022)


