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Probes of Dark Matter
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• Kinematics of ultra-faint dwarf
galaxies

• Analyzing stellar wakes
• Cold stellar tidal streams
• Pulsar timing measurements
• Gravitational lensing



Multiplane Gravitational Lensing
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A Simple Way: “Effective Multiplane Lensing”
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A Simple Way: “Effective Multiplane Lensing”
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vanish for 
single-plane 

lensing



Divergence and curl of the effective deflection field
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The Two-point Correlation Function
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Multipoles probe dark matter
microphysics
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Lens Modeling & Residuals
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Residuals And Decomposition

8/9/2022Birendra Dhanasingham (UNM) 12



Test Sensitivity Using Mock Observations

8/9/2022Birendra Dhanasingham (UNM) 13

• Two instruments

• Likelihood

• Fisher Matrix



Fisher Forecast Results
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Takeaway Message
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The line-of-sight halos in a strong lens system create
anisotropic signatures in maps and add non-zero
quadrupole moment to the 2-point correlation function
multipoles.

This detectable non-zero quadrupole can be used to study
dark matter microphysics.



Thank you!
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Back-up Slides
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