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Strong Lensin;g Signatures; of Séif-infefaicting
Dark Matter Halos: Advances and Challenges
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Self-interacting dark matter (SIDM) has emerged as a compelling solution to small-

scale challenges due to its unique dynamical properties, which give rise to both
shallower and denser density profiles. In particular, core-collapsing halos can be

more concentrated than their cold dark matter counterparts, potentially enhancing

strong lensing signals. This talk will begin by outlining the underlying principles

driving core formation and collapse in SIDM halos, along with an overview of how
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we simulate and model these effects. I will then introduce our recent work on
modeling strong lensing effects in SIDM, which enables analytical calculations of
lensing-specific quantities in generic models. I will also discuss the implications of
SIDM for galaxy-galaxy strong lensing observations and its role in explaining
observed dense structures perturbing lensed images. To conclude, I will highlight

key challenges in making precise predictions and our strategies for improving them.
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