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Massive objects bend spacetime,

acting as “cosmic telescopes” that

distort and magnify light from

background sources.
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“It is just the great good luck of Gaussian 

distributions that the objective can be written as a 

quadratic function of the data... This is a miracle.”

——Data analysis recipes: Fitting a model to data

David W. Hogg et al.

Likelihood
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Describing a lens system in three components
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observed with PISCO



The PISCO Sample
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PISCO: Parallel Imager for Southern Cosmology Observations
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simultaneous multi-band imaging: z, i, r, g

resolution: 0.218″/pixel, limited by seeing ~0.6–1.1″

FOV: 9’

Stalder et al. 2014

Magellan telescope
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The PISCO Sample: 16 Lens candidates in color
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So What’s the Gain from Multi-band Fit?

Posteriors based on 

Mock data test

----4 bands fits really helps!
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So What’s the Gain from Multi-band Fit?

Tighter posteriors

Achieved ~2.2% mean

uncertainty on Einstein radius for 

the PISCO sample (68% CI)

Posteriors based on

real data modeling



30

Reconstructed source convergence

Multi-band fitsingle-band fit

Consistent lens model across bands

Reconstructed source convergence
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Caustic line Critical line

Source plane Lens plane
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Einstein Cross：

Cusp: Fold:
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Demonstration of Cusp Configuration / Demonstration of Fold Configuration
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Demonstration of the HU configuration
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Highlight 1: DESJ0533-2536

Software credit: Wolfgang Special thanks to David Lagattuta for making us aware of HU lens.

Demonstration of the HU configuration

Discovery of the First HU Galaxy-

Galaxy Lens Candidate
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Highlight 3: Constraining Model Complexity
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Highlight 3: Constraining Model Complexity
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Thanks to the studentship from the

MaxEnt 2025 Conference.
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