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Outline 

Constrained simulations of the dynamic cosmic web 

 

1. ά έΥ Řŀǘŀ ŀǎǎƛƳƛƭŀǘƛƻƴ ǿƛǘƘ .hwD 

 

2. ά έΥ ƴƻƴ-linear filtering of BORG results, COLA 

 

3. ά έΥ ŘŀǊƪ ƳŀǘǘŜǊ ǾƻƛŘǎ ŀƴŘ ǘƛŘŀƭ ǎƘŜŀǊ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ 
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ρȢ Ȱ#ONSTRAINEDȱ 

Å Data assimilation with BORG 

Å The BORG SDSS run 
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J. Jasche, B. Wandelt, arXiv:1203.3639. 
 Bayesian physical reconstruction of initial conditions from large scale structure surveys 

J. Jasche, F. Leclercq, B. Wandelt, arXiv:1409.6308. 
Past and present cosmic structure in the SDSS DR7 main sample 
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BORG at work ɀ chronocosmography 

November 27th, 2014 Constrained simulations of the dynamic cosmic web 
5 

Observations Final conditions Initial conditions 

Jasche, FL & Wandelt 2014, arXiv:1409.6308 
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ςȢ Ȱ3IMULATIONSȱ 

Å Non-linear filtering of BORG results 

Å The COLA method 
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F. Leclercq, J. Jasche, P. M. Sutter, N. Hamaus, B. Wandelt, arXiv:1410.0355. 
Dark matter voids in the SDSS galaxy survey 

S. Tassev, M. Zaldarriaga, D. Eisenstein, arXiv:1301.0322. 
Bayesian analysis of the dynamic cosmic web in the SDSS galaxy survey 

S. Tassev, D. Eisenstein, B. Wandelt, M. Zaldarriaga, in prep. + F. Leclercq, B. Wandelt, et al., in prep. 
Extending the N-body Comoving Lagrangian Acceleration Method to the Spatial Domain 
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Non-linear filtering  
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FL, Jasche, Sutter, Hamaus & Wandelt 2014, arXiv:1410.0355 + Jasche, FL, Romano-Diaz & Wandelt, in prep. 



Florent Leclercq 

Non-linear filtering  
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More on non-linear/non-Gaussian 
data models: 

FL, Jasche, Gil-Marín & Wandelt 2013, arXiv:1305.4642 

Tassev, Zaldarriaga & Eisenstein 2013, arXiv:1301.0322 

Å Remapping LPT 

Å COLA 

FL, Jasche, Sutter, Hamaus & Wandelt 2014, arXiv:1410.0355 + Jasche, FL, Romano-Diaz & Wandelt, in prep. 
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COLA: COmoving Lagrangian Acceleration 

ÅWrite the displacement vector as: 

 

ÅTime-stepping (omitted constants and Hubble expansion): 
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Standard: Modified: 

Tassev & Zaldarriaga 2012, arXiv:1203.5785 

Tassev, Zaldarriaga & Einsenstein 2013, arXiv:1301.0322 /ÒÉÇÉÎÁÌ #/,! ȰÉÎ ÔÉÍÅȱ 


