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Main Question:
How does Geometry lead to Arithmetic?

r— <(71,...,54>
< Isom(H?)
= G Apollonian Circle Packing =
| limit set of (geometrically finite)
hyperbolic reflection group

Arithmetic: Descartes Theorem (~1650)
b% + b3 + b3 4+ b3 = 5(b1 + ba + bg + by)?
(Soddy:) — by = 2(by + ba + b3) — by (Z-linear!)



(Soddy 1936, (Boyd 1974, (Dias/Nakamura 2014,

K 2012, Guettler-Mallows 2010, “4-orthoplex”)
“4-simplex”)  Zhang 2014, “octahedron”)

Def: A packing P of R? := R" U {oo}, is an infinite collection
of oriented (n — 1)-spheres (or co-dim-1 planes) so that:

» the interiors of spheres are disjoint,

» the tangency graph is connected, and -

» the packing fills up space; | |g_p interior(S) = R"

Def: A I'-packing P is one arising as the limit set of some
geom finite, reflection group I' < Isom(H™ ).

Problem: Classify-all-integral I-packings-
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