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Barnes-Hut: Box Properties

What properties do these boxes have?

Simple observation: The further, the bigger.
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Barnes-Hut: Well-separated-ness
Which boxes in the tree should be allowed to contribute via multipole?
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Barnes-Hut: Revised Cost Estimate

Which of these boxes.areswell-separated.fromsone another?
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What is the cost of evaluating the target potentials, assuming that we

know the multipole expansions already?
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Barnes-Hut: Revised Cost Estimate
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Barnes-Hut: Next Revised Cost Estimate

Summarize the algorithm (so far) and the associated cost.

Martinsson)
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Barnes-Hut: Next Revised Cost Estimate

Summarize the algorithm (so far) and the associated cost.
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Barnes-Hut: Putting Multipole Expansions to Work

SRy
o &
%
']
o

Py )
Fa

(Figure following G. Martinsson)
How could this process be sped up?
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Barnes-Hut: Clumps of Boxes?

Observation: The amount of work does not really decrease as we go up the
tree: Fewer boxes, but more particles in each of them.
But we already compute multipoles to summarize lower-level boxes. . .



Barnes-Hut: Putting Multipole Expansions to Work
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(Figure following G. Martinsson)
To get a new ‘big" multipole from a ‘small’ multipole, we need a new
mathematical tool. ( <) £s.) -
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Barnes-Hut: Translations
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Cost of Multi-Level Barnes-Hut
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Cost of Multi-Level Barnes-Hut: Observations

Observation: Multipole evaluation remains as the single most costly bit of
this algorithm. Fix?

|dea: Exploit the tree structure also in performing this step.
If ‘upward’ translation of multipoles helped earlier, maybe ‘downward’
translation of local expansions can help now.
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Outline

Near and Far: Separating out High-Rank Interactions

Fast Mutipole
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Using Multipole-to-Local
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(Figure following G. Martinsson)
Come up with an algorithm that computes the interaction in ure.
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Using Multipole-to-Local

Come up with an algorithm that computes the interaction in the figure.
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