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Motivation
Equivalence principle

Applied to cosmological models



  

Motivation

!

Mellier Y., ARAA, 1999



  

Motivation

Refregier A., ARAA, 2003



  

More precisely

Surface brightness 

Jacobian of transformation



  

It's the ellipticity averaged over the ensemble of galaxies that is 
Important for the tidal gravitational field

A2218 cluster at z = 0.175 - HST



  

Weak lensing – difficulties

- Signal is very weak, hard to distinguish from 
the observational distortions
- Ellipticities are nonlinear functions of the 
measured brightness, and hence biased

Solution is doing simulations!



  

Shapelets are very good at capturing 
irregularly shaped galaxies 

Usually Sersic profiles are 
used for modeling



  

Shapelets - theory

Refregier A., MNRAS, 2001

CartesianPolar



  

Example of 1D shapelets decomposition

SVDSVDLstsq Lstsq

Berry, R. H. ,et al., MNRAS, 2004



  

2D Polar shapelets 
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Example of 2D shapelet decomposition

28 shapelets – OMP - Polar28 shapelets – OMP - Cartesian



  

Shapelets are easily transformed

Refregier A., MNRAS, 2001



  

Refregier A., MNRAS, 2001



  

Capturing the profile well

28 shapelets – OMP - Cartesian 28 shapelets – OMP - Polar



  

 

Compound XY



  

 

Compound Polar



  

Need to use sparse solvers

– Use of Compound basis asks for solution 
restriction

 
– Solvers considered:

• Without free parameters:
– Least squares

– Singular value decomposition (SVD)

• Sparse solvers:
– Lasso – regression method

– Orthogonal matching pursuit (OMP)



  

Lstsq SVD



  

Lasso OMP
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Perturbing the coefficients



  

Perturbing the coefficients



  

Motivation for clustering

 - We want to do re-sampling of the 
high dimensional distribution

 - Generally one needs to project 
down the problem



  

28 shapelets - Compound polar

28 shapelets - Compound XY



  

Finding clustering

28 shapelets - Compound XY



  

Finding clustering

28 shapelets - Compound Polar



  

Conclusion and Future work

- Shapelets are good at capturing the profile and 
easily manipulated

- Potential of creating good mock catalogues with high 
enough details for a good bias estimate

 (Self organizing maps)
- Need to asses the problem of PSF deconvolution

- Especially useful for the upcoming missions →
Euclid mission

- It would be good to see how well the bias can be 
reduced with shapelets



  

Thank you for your 
attention.



  

Stability tests



  

Stability tests



  

Stability tests



  

Stability tests



  

A little bit more on the algorithms 
used



  

A little bit more on the algorithms 
used
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