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I. Basics: cluster strong lensing

~ 1 SL cluster-lens per ~ 10 sq. deg: 
    potentially ~ 2000 to study,  
    only ~ 200 identified today,  
   nearly ~20 with a good mass model  
   (taken from Jean-Paul’s talk, 2011) 
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Strong lens modeling: algorithms

I. Basics: cluster strong lensing



II. The bias from point-like multiple image approximation

The bias

Kneib+1996

CSSTEuclidJWST

🕑 Model parameterization
🕐 Constraints (position, redshift, shape, flux)

- Large scale clumps: dark matter halo, gas 
- Small scale substructures: galaxy subhaloes

🕒 Model optimization

Parametric lens modeling

Systematics from observational side: 
- scaling relation, 
- line-of-sight halos, 
- model assumption, 
- astrometric errors 
- … 

Too complex!



II. The bias from point-like multiple image approximation

Test on simulated 
strong lensing clusters: 
extracted from 
Hubble Frontier Fields

Source redshift distribution
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II. The bias from point-like multiple image approximation

on magnification on cosmography



III. Solution: A pixelated method
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based on the extended 
surface brightness 



III. Solution: A pixelated method
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III. Solution: A pixelated method

Cluster mass profile



III. Solution: A pixelated method

Magnification maps
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Cosmological parameters
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III. Solution: A pixelated method



IV. Next step

“TOY”: analytical cluster mass  
             + free parameters of only the main halo & cosmology 

       + 3 image families as constraints 
        1 day≃

Modeling:  
deflection angle map  α de-lensing re-lensing sampling

JAX NumPyro



CSST Euclid JWST

Apply on real SL clusters from the next-generation surveys

IV. Next step
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