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Theorem 6.4. There exists some gy > 2 such that every closed hyperbolic surface M of
genus g > qgo satisfies Borard 9%
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Sphere packings

Annals of Mathematics, 157 (2003), 689-714

New upper bounds on sphere packings I

By HENRY COHN and NoAM ELKIES*

Abstract

We develop an analogue for sphere packing of the linear programming
bounds for error-correcting codes, and use it to prove upper bounds for the
density of sphere packings, which are the best bounds known at least for di-
mensions 4 through 36. We conjecture that our approach can be used to solve
the sphere packing problem intimensions 8 and 24.
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Figure 1. Plot of logy § + n(24 — n)/96 vs. dimension n.
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Criterion for lambda 1

Theorem 8.1. Let g > 2. Suppose that f is an admissible function for which
there exists an L > 0 such that

e f(x) >0 for all x € R;
o ;\( — i) < 0 whenever A > L;

o 7(1/2) <2(g9-1) [ ;\(1)1 tanh(7x) dx;
Then \(M) < L for every hyperbolic surface M of genus g.
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The hardest limit I’ve ever computed

Lemma 8.6. We have
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