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Abstract: Quantum error correcting codes are closely related to homology theories,
and tools from topology are very useful in constructing quantum error correcting
codes. One of the major problems in quantum error correcting codes is to construct
codes with large distance and with low weight parity check operators, two concepts
that I will explain in this talk. This question is closely related to the question of Z2

systolic freedom. The current state of the art results for quantum codes are much
worse than those for classical codes, with the two best results being due to Freedman,
Meyer, and Luo using a family of 3 manifolds with varying topology, and due to Bravyi
and Hastings, combining the idea of a product of chain complexes with randomized
constructions from coding theory. In this talk, I will outline a possible way to obtain
close-to-optimal results, using codes based on a family of high-dimensional tori. The
main technical results will have to do with Rankin invariants of random lattices.
The conjectured code distance depends on a geometrical conjecture: roughly, that
for the torus Rn/Λ, with Λ a lattice, using the Euclidean metric, the least area
representative of nontrivial Z2 homology is a hyperplane (or at least does not have
area super-exponentially smaller than a hyperplane).
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