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ABSTRACT

We present a novel approach to test if lens modelling can deter-
mine the underlying lensing galaxy darkmatter profile by usingmock
strong lenses of aType Ia supernova (SNIa) using the IllustrisTNGsuite
of simulations.

INTRODUCTION

Strong gravitational lensing is the phenomenon by which massive
bodies, such as galaxies, curve spacetime, bending light froma back-
groundobject, creatingmultiple images of the object [1]. Gravitational
lens modelling is onewaywe can probe the dark matter profile of the
lensing galaxy [2]. No previous work has modelled a perfect lens,
leaving either position or magnification anomalies.

Figure 1. Mock Lensed Supernova

What is Lens Modelling?
Model the mass profile of the lensing galaxy to match observations.

Model Input:

1. Observed Positions

2. Observed Magnifications

Constraints Used:

1. Only Positions

2. Positions and Magnifications

We model using 5 mass profiles:

1. Single Isothermal Ellipsoid (SIE)

2. Power Law (POW)

3. Navarro-Frenk-White (NFW)

4. Einasto (EIN)

5. Cored Single Isothermal Ellipsoid (SIE)

METHODOLOGY

Figure 2. Lensing Galaxy (Post-SN Observation)

The methodology involves the follow-
ing steps:

Extract the predicted positions and
magnifications of the lensed images.

Model the light of the lensing galaxy
from post-SN observation.

Make lens models using observed
positions and magnifications.

Add in baryonic matter and a shear
component to account for mass
along the line of sight.

LENS MODELS

The best singular lens model:

Figure 3. NFW Position Constrained Model Results

The best lens model with an external shear:

Figure 4. NFW+SHEAR Position Constrained Model Results

The surfacemass density contour plot shows how the lensing poten-
tial changes when we add shear:

Figure 5. Surface Mass Density Contour Plot (NFW& NFW+SHEAR)

RESULTS

None of the lens models can match the observed positions and
magnifications of all images within 1σ.

Adding a shear profile improves both the position and
magnification anomalies but is unphysical.
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