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Dwarf galaxies as dark matter probes with CSST
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Dark matter annihilation signals from the possible
faintest dwarf satellite galaxy
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The central regions of galaxies as the probe of dark
matter: astrophysical uncertainties
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Constraining the properties of dark matter by
astronomical observations
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Beyond Collisionless Cold Dark Matter:
Observational Clues to Self-Interacting Dark Matter

Saturday 25 October 2025 17:30 (45 minutes)

Cold dark matter (CDM) has been remarkably successful in describing the large-scale universe, yet
tensions persist on smaller scales —from dwarf galaxy cores to the excess of galaxy—galaxy strong
lensing (GGSL) anomalies in clusters. These discrepancies point to limitations in the collisionless
CDM paradigm. In this talk, I will focus on self-interacting dark matter (SIDM), and in particular a
two-component model with mass segregation, which offers a unified explanation for both dwarf-
scale cores and GGSL anomalies. These observational clues underscore the power of lensing and
other astrophysical probes in revealing the microphysics of the dark sector.
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Baryon-Dominated Dwarf Galaxy Enhanced by
Weakened Gravitational Binding in Galaxy Collisions

Sunday 26 October 2025 09:00 (45 minutes)

Baryon-dominated dwarf galaxies (BDDGs) can emerge from high-velocity collisions between gas-
rich ultra-diffuse galaxies. Using hydrodynamical simulations with progenitors of contrasting
gravitational binding energies, we show that progenitor structure critically regulates BDDG for-
mation. Specifically, collisions involving more weakly bound progenitors sustain star formation
longer and yield more massive BDDGs, whereas tightly bound progenitors experience stronger
tidal winds that preferentially produce multiple low-mass remnants. While both bursty stellar
feedback and elastic self-interacting dark matter can generate cored halos, only feedback injects
energy and boosts the BDDG formation. Our results position collisional BDDGs as a novel probe
of feedback-regulated galaxy formation and dark matter physics. Upcoming wide-field imaging
(CSST, LSST), HI surveys (FAST), and kinematic follow-up will be crucial for identifying candidates

and testing these scenarios.
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The dark matter content of Milky Way dwarf
spheroidal galaxies: Draco, Sextans and Ursa Minor
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The Milky Way Survey of the Dark Energy Spectroscopic Instrument (DESI) has so far observed
three classical dwarf spheroidal galaxies (dSphs): Draco, Sextans and Ursa Minor. Based on the
observed line-of-sight velocities and metallicities of their member stars, we apply the axisymmet-
ric Jeans Anisotropic Multi-Gaussian Expansion modeling (JAM) approach to recover their inner
dark matter distributions. In particular, both the traditional single-population Jeans model and
the multiple population chemodynamical model are adopted. With the chemodynamical model,
we divide member stars of each dSph into metal-rich and metal-poor populations. The metal-rich
populations are more centrally concentrated and dynamically colder, featuring lower velocity dis-
persion profiles than the metal-poor populations. We find a diversity of the inner density slopes
of dark matter halos, with the best constraints by single-population or chemodynamical models
consistent with each other. The inner density slopes are 0.71, 0.26 and 0.33 for Draco, Sextans and
Ursa Minor, respectively. We also present the measured astrophysical J and D factors of the three
dSphs. Our results indicate that the study of the dark matter content of dSphs through stellar
kinematics is still subject to uncertainties behind both the methodology and the observed data,

through comparisons with previous measurements and data sets.
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Exploring the dark matter identity with strong
strong lensing in CSST Era
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Detecting ultralight dark photon dark matter with
precision stellar astrometry
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The Preliminary Investigation of Low- Acceleration
Gravitational Anomaly in Wide Binaries
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