7/1/2020 algorithmic packings compared

There is no quick or certain algorithm to find the best arrangement of N nodes on a sphere, but here are three
that may be good enough.

The first column shows Dave Rusin's "disco ball": place the nodes along rows equally spaced by latitude, with as
many in each row as will fit at that same distance from each other. (I also show what happens if the spacing is
tightened to admit at least one more node without changing the number of rows.)

The other two rules each divide the sphere into bands of equal area, and place one node at some longitude in the
middle of the band.

In the middle column, the longitude steps by a constant interval, a golden section of the circle. Because the
golden section (sqrt(5)-1)/2 is the most irrational number, this avoids a near-repeat of the same longitude in any
nearby band. (This method has been independently found by many amateurs including me.)

In the right column, the method of Saff and Kuijlaars places the nodes in a more obvious single spiral, making
the distance between adjacent nodes approximately equal to that between successive turns of the spiral. (Note:
The page cited confuses phi with theta.)

In these images the nodes are centers of white discs of equal size, chosen so that none overlap but somewhere on
the sphere there is at least one point where two discs meet. The number below each image is the ratio of the
diameter of the overall sphere to that of the discs.

The red rings around the white discs show the half-distance to thaf node's nearest neighbor. A perfectly even
packing would show no red at all.

As you can see, Rusin's rule gives the densest packings, but because its anisotropy is more obvious I find it less
pretty than the others; for the same reason I would not be surprised if it is less useful for some purposes.
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