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Detecing very low mass halo/subhalo
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Warm or Cold?

Milky Way dwarf
Self-interaction?
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HST Imaging Keck AO Imaging
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Theoretical Prediction for Perturber Line-of-sight halo sensitivity
Abundance
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Building Mock Lenses using mass distribution derived from IFU stellar kinematics
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Systematics: Marco model mismatch



Cosmological simulation test
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Lens Light Complexity

He et al. 2024
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A early type galaxy in HSC deep imaging

Differences between the best-fitting MGE lens light model and the input



Candidates From
Hubble Imaging
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New candidate from JWST
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tNFW, elliptical main lens

tNFW, w/ multipoles
CDM halo ¢c(M), +/- 20

(Dutton 2014)
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Reveal the perturber morphology
from free-form reconstruction
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https://arxiv.org/pdf/2504.19177

Reveal the perturber from potential correction

SLACS 0946+1006 Parametric Model

Left:fix mass-concentration relation
Right: free concentration parameter
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https://arxiv.org/pdf/2504.19177

Could core-collapse halo in a SIDM model
explain the perturber?
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To explain SDSS 0946, requires
a SIDM halo with total mass of 1071 Mo
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High initial halo concentration
reduces the required mass of halo
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Why don’t we see the galaxy within the perturber?

The normalized residuals
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Ongoing and Upcoming Space Optical Surveys

China Space Station Telescope (CSST, “X(X")

Multi-band imaging covering 17500[ _
(avg. 25.5 mag) Reeso<0.15”
Launch ~2027

Euclid Telescope and Q1 Lenses



XY Cao, Ran Li et al. 2024
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Summary

* GGalaxy strong lensing is a promising tool to
probing small dark matter halo/subhalo
directly in distant universe

e Counting and detailed modeling of dark
perturbers form crucial test for CDM
structure formation theory.

* Galaxy lens modelling technigue develops
significantly in the past 10 years.

 New generation of space telescopes will be
game changer for the field
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