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Solution via series expansion
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Determine these by machine learning!
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Theory
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Clarkson (2016): Roulette theory ]

Normann & Clarkson (2020): Recursion relations

Normann, Schaatun, Solevag-Hoti (2022):
diversity of theoretical results

bachelor thesis

(2022)

Simulator
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Visualisation tool

Schaatun, Normann, et al. (2023):
Simulation

Machine learning
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.

bachelor thesis Schaatun, Normann, Solevag-Hoti (2023):
(2023) On mapping DM
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Lens Model Raytrace SIS|

Einstein Radius 29

Distance Ratio (chi) 26

Number of Terms (Roulettes only) L

Image Size
Image Resolution

Background Colour

Source Model Ellipsoid

Source Size 2D

Secondary Size

Source Rotation

Show Reference Lines

Show Masks

Mask Mode

Postprocessing Mask




Lens Model Roulette SIS

Einstein Radius 20

Distance Ratio (chi) 26

Number of Terms (Roulettes only)
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Source Size 2D
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Source Rotation

Show Reference Lines

Show Masks

Mask Mode

Postprocessing Mask




Lens Model Point Mass (exact)|

Einstein Radius 20

Distance Ratio (chi) 26

Number of Terms (Roulettes only) L

Image Size
Image Resolution

Background Colour
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Secondary Size

Source Rotation

Show Reference Lines

Show Masks

Mask Mode

Postprocessing Mask
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MACHINE LEARNING

------------------

[ Roulette calc. ]

Lens & source parameters ]

[ Ray-trace simulation ]—>

Cannonical image

/

Centering

» | Centering

[ ML-prediction }

[ Real images

Reference image

[ Function fitting ]

Evaluation

w(x,y)

Validation




MACHINE LEARNING

Ray-trace

Roulette

Ray—trace.

Roulette




MACHINE LEARNING
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Prediction

(b) Samanlikning av estimat og ground (c) Samanlikning av estimat og ground
truth for o. truth for £ (blatt) og &5 (raudt).
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Ground Truth

sigma (Ground Truth)




(d) Samanlikning av estimat og ground

truth for of.
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alpha[0][1] (Ground Truth)

MACHINE LEARNING

0.000 -

Prediction

—0.010 -

Prediction

_0.2 -

(f) Samanlikning av estimat og ground truth
for o3 (blitt) og a3 (raudt).

truth for og (blatt) og a3 (raudt).

(e) Samanlikning av estimat og ground
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Ground Truth

010 -0.005 0.000 0.005 0.010 0.015 0.020
Ground Truth




MACHINE LEARNING

(a) Tapsfunksjonen under trening for kvar
epoke.




I heory

Roulette 2.0

Cluster lenses

Visualisation

Critical curves / caustics

ML

systematics

Real data
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. GitHub: CosmoAIl-AES "":;;:.‘.: /‘
+ Conference paper for ECMS "l— M (=
(ar><iv:2303.'\ \824> Alon with "Antimatter,” and "Dark Mattey,

we've recently discoveved the existence of
“Doesn’t Mattery’ which appears to have no
effect on the universe whatsoevey.”



https://github.com/CosmoAI-AES/CosmoSim/releases
https://arxiv.org/abs/2303.11824

