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Cusp caustic
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1n=0.05,

X

=21, y,=0, 6=0, R,=0.02
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Hatched areas
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The hatched areas corresponds to the 2 images



Fold caustic
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Caustics for the pseudo isothermal potential

d2
Xs=— gg Cos 8+d—t9051n ng(cos 3 6+3cos )

_d2f0 . df n

ys=— o sin H—d—eocos HZE(Sin3 6—3sin 6)




» Local substructure




How the perturbation breaks the arcs into 3 images
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The effect of the perturbation on caustics

df, |df, df,
=¢. + =T34l Y54
¢ ¢1so ¢pert: d@ [d@ iso d@ pert
X :d2f0 oS (9+ﬁsin9 A
Ao do
d’ d
Y= fO sin Q_LCOS 0

do do

.14

Distortion of the caustic due to the perturbator
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The effect of the perturbation on caustics

df, |df, df,
=¢. + =T34l Y54
¢ ¢1so ¢pert: d@ [d@ iso d@ pert
X :d2f0 oS (9+ﬁsin9 A
Ao do
d’ d
Y= fO sin Q_LCOS 0

do do

.14

Distortion of the caustic due to the perturbator

/
/
/
/
/



Find the corresponding solution for the image field

1] - x
. \ 0,08
0. 5: 0. 0 -
th:?,{\
: 2 3
I II-] T T T T T T T T G T T T T T T T T T r 1 L \I\;-I//’ﬁ}‘ IIIIIIIIIIIIIIII
\f 0.5 1] ; I #
-0 5 -0, Cldt:
. -0.08
-1 4

Note the field is periodic thus: f dl;odH:O the mean value of f, is zero



Find the corresponding solution for the image field
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Find the corresponding solution for the image field
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Alard (2010)

The lens system and the reconstruction
Of the 2 fields
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o

Amplitude /R
|
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The reconstruction of the potential iso-contours

1.5

Y/Re

1.9

Inner iso-contour

outer iso-contour

Alard (2010)



Image and source reconstruction

Number counts
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Alard (2010)




Reconstruction of the cosmic horseshoe

Original (HST data) Reconstructed




Reconstruction of the cosmic horseshoe

Original (HST data) Reconstructed
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Solution for the fields Potential iso-contours
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Source reconstruction

Source/caustic configuration



Alard (2009)

0.2
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Fields reconstruction for the lens



Start from a guess for solution

.

Estimate the x° for this solution

i

Modify the solution and
explore the parameter space
to find a better x* until
convergence to a minima is
obtained




How do we estimate the X~ for a given potential ?

The lens potential is known but the source model is unkown
In this case the source reconstruction is a linear least-square problem

Represent the source as a linear sum of local basis functions - Sourcezzi a,B.(xg, )
Estimate the image of each basis function using ray-tracing  ¢,(x,y) image of Bi(x,y)
Convolve each image of the basis function with the PSF model D;(x,y)=C(x,y)*PSF(x,y)

Make a linear least-square fit of the arc image 1, .(x,y)=2. a,D/(x,y)

" dx dy

Estimate x'=] |I.(x.y)-2 aD,(x,y)
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