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Summary: What’s it good for?

• Analyzing N-body sims, including web 
classification, velocities, dispersions, 
f(v)dv, … 
(Abel, Hahn, Kaehler 2012) 

• Dark Matter visualization (also plasmas) 
(Kaehler, Hahn, Abel 2012) 

• Better Numerical Methods  
(Hahn, Abel & Kaehler 2013, Hahn, 
Angulo & Abel 2014 in prep) 

• WDM mass functions below the cutoff 
scale 
(Angulo, Hahn, Abel 2013) 

• Gravitational Lensing predictions 
(Angulo, Chen, Hilbert & Abel 2014) 

• Cosmic Velocity fields  
divergence, vorticity, power spectra, … 
(Hahn, Angulo, Abel 2014) 

• Plasma simulations (Vlasov/Poisson and 
relativistic Vlasov/Maxwell) 
(Kates-Harbeck, Totorica & Abel 2014, 
in prep.) 

• Dark Matter annihilation, stream stream 
sums  
(Powell & Abel in prep.) 

• Exact deposition possible!  

• your application here ?
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A first glimpse: analyzing phase space
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can probe

fine-grained

phase space


structure.







Cosmic 
Velocity  
Fields



Exact  
Deposit

• any polyhedra intersections 
without constructing the 
overlap 

• linear and quadratic function 
defined over polyhedra 

• fundamental building block for 
many novel algorithms 

• 30 times faster than a 
recursive algorithm 

• Computational Geometry - 
Patent?



Collisionless Plasma





Summary: What’s it good for?

• Analyzing N-body sims, including web 
classification, velocities, dispersions, 
f(v)dv, … 
(Abel, Hahn, Kaehler 2012) 

• DM visualization 
(Kaehler, Hahn, Abel 2012) 

• Better Numerical Methods  
(Hahn, Abel & Kaehler 2013, Hahn, 
Angulo & Abel 2014 in prep) 

• WDM mass functions below the cutoff 
scale 
(Angulo, Hahn, Abel 2013) 

• Gravitational Lensing predictions 
(Angulo, Chen, Hilbert & Abel 2014) 

• Cosmic Velocity fields  
divergence, vorticity, power spectra 
(Hahn, Angulo, Abel 2014) 

• Plasma simulations (Vlasov/Poisson and 
relativistic Vlasov/Maxwell) 
(Kates-Harbeck, Totorica & Abel 2014, 
in prep.) 

• Dark Matter annihilation, stream stream 
sums  
(Powell & Abel in prep.) 

• Exact deposition possible!  

• your application here ?


