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We present the first implementation of a modified theory of gravity into the source reconstruction and lens modelling formalism of
PyAutoLens [1]. We implement a deflection angle that was obtained from the derivation of a general framework for the study of
strong lensing in f(R) gravity using the 1+ 1+ 2 covariant approach [2]. This deflection angle emerges from an exact spherically
symmetric solution of R" gravity, and uniquely predicts the formation of a double Einstein ring from a single source galaxy [3]. In
this work, we illustrate the statistically competitive nature of f (R) gravity in the analysis of galaxy-galaxy strong lensing.
Furthermore, we discuss the dependence of the observed magnification of the lensed images to the particular theory of gravity, as
well as motivate for the broader introduction of physically-motivated alternative theories of gravity into the lens modelling and
source reconstruction analysis of strongly lensed systems.

A whirlwind of theoretical background The PyAutoLens perspective

Strong gravitational lensing offers an intimate probe into the
underlying physical properties of the constituent lens and

source galaxies. This is often achieved through the means of ray
tracing and lens modelling techniques [4, 5, 6, 7, 8, 9, 10].

Model Image Model Image

1=1.00000 1=1.00842 n=1.01684 1=1.02526

2720.25
2257.9

g b

1360.13 e s
1133.68 e"s}

We implemented the deflection angle from the exact solution
(ECS hereafter) into PyAutoLens. This is the first known el S w e
implementation of a modification to GR-based deflection

angles into the lens modelling framework. The deflection angle
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Magnification as a function of theory?
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gravity in a more physically grounded manner
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