
21 november 25’ 

 

Tunç Türker 

Lensing Emulator



14 January  26’ 

 

Tunç Türker 

• Valerio Marra 
UFES (supervisor) 

• Tiago Castro 
Osservatorio Astronomico di Trieste 

• Miguel Quartin 
Universidade Federal do Rio de Janeiro 

• Stefano Borgani 
Università di Trieste



14 January  26’ 

 

Tunç Türker 

Image Credits: Webysther Nunes (CC BY-SA 4.0)



14 January  26’ 

 

Tunç Türker 

Image Credits: 

Universidade Federal do Espírito Santo (CC BY-SA 4.0)



21 november 25’ 

 

Tunç Türker 

Accurate cosmological emulator for 
the probability distribution 

function of gravitational lensing of 
point sources

ACE_LENSING

https://github.com/Turkero/ACE-Lensing/
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Parameter Space 
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Simulations 
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Past Light Cones 
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Past Light Cones 
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Past Light Cones 
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Magnification Maps 
κ(x) = 4πG

c2 ∑
i

W(zi, zs) [Σi(x) − ⟨Σi⟩] (1 + zi)2 G(zi)
G(zsnap)

ϕ̃(k) = − 2
|k |2 κ̃(k)

γ1 = 1
2 (∂xxϕ − ∂yyϕ) , γ2 = ∂xyϕ

μ = 1
(1 − κ)2 − γ2
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Resolution 
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Resolution 



21 november 25’ 

 

Tunç Türker 

Convergence Check 
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Convergence Check 
20833 × 20833
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PDFs 
1447 PDFs
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Standardized PDFs 
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Standardized PDFs 

−2 < μstd < 8
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Standardized PDFs 
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Principal Component Analysis 
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Principal Component Analysis 

DKL(P ∥ Q) = ∑ P(x)log ( P(x)
Q(x) )
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XGBoost 
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XGBoost 
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Results 

Mean KL Div.: 0.014 
Median KL Div.: 0.007 
Std. of KL Div.: 0.031
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Results 


