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Tom Abel2013

A first glimpse: analyzing phase space
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can probe
fine-grained
phase space

structure.





Radial profiles reveal central density bias
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Rough way to remove high density bias 

Scale out bias using the 
average relation 
between SPH surface 
densities and 
tetrahedral densities.
Rough but so far good 
enough. 
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Surface Density Maps
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Inverse Magnification
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Subhalos and Inverse Magnification Contours
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Lensing and the recursive deposit
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Velocity measurements
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Reliable, converged velocity powerspectra.
Useful predominantly for theory.
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Some open questions

Modeling:
• Is there so much phase mixing that N-body 

methods currently give the wrong answers? I.e. is 
NFW a converged but incorrect answer?

• Finally can do 
Lensing
• With a noise free surface density estimator what 

are the most interesting applications to lensing? 
Strong, substructures, caustics, weak, what?

• Best way(s) to model galaxy contribution? 
• Not only mass profile but also elipticity very 

interesting to compare to numerical predictions. 
• Substructure constraints. How good can this get?
• Mstar/Mhalo for individual objects on smaller masses? 

How small?
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Summary

• Lagrangian Tesselation is extraordinarily useful
• spot errors in simulation
• velocity statistics
• improved density ⟹ improved potential ⟹ better accelerations

• reliable WDM simulations
• noiseless lensing predictions
• and many more applications ....

• It is also very simple to program
• Break unit cube into 6 tets once (Abel et al 2012)
• Initital grid just replicates that N3 times
• Deposit 1/6 of particle mass at the centroid of the tetrahedron
• To make a noise less image: break tets recursively along their 

longest side until they are smaller than a pixel (remembering that 
divided tets have only half the mass of parent tet)
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