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Abstract: We introduce the hemicubic codes, a family of quantum codes obtained by associating qubits with the 
p-faces of the n-cube (for n>p) and stabilizer constraints with faces of dimension (pÂ±1). The quantum code obtained by identifying antipodal faces
of the resulting complex encodes one logical qubit into N=2nâˆ’pâˆ’1(np) physical qubits and displays local testability with a soundness of
Î©(logâˆ’2(N)) beating the current state-of-the-art of logâˆ’3(N) due to Hastings. We exploit this local testability to devise an efficient decoding
algorithm that corrects arbitrary errors of size less than the minimum distance, up to polylog factors. 
We then extend this code family by considering the quotient of the n-cube by arbitrary linear classical codes of length n. We establish the
parameters of these generalized hemicubic codes. Interestingly, if the soundness of the hemicubic code could be shown to be 1/log(N), similarly to
the ordinary n-cube, then the generalized hemicubic codes could yield quantum locally testable codes of length not exceeding an exponential or even
polynomial function of the code dimension. (joint work with Vivien Londe and Gilles ZÃ©mor) 

Pirsa: 19110133 Page 1/31



Pirsa: 19110133 Page 2/31



Pirsa: 19110133 Page 3/31



Pirsa: 19110133 Page 4/31



Pirsa: 19110133 Page 5/31



Pirsa: 19110133 Page 6/31



Pirsa: 19110133 Page 7/31



Pirsa: 19110133 Page 8/31



Pirsa: 19110133 Page 9/31



Pirsa: 19110133 Page 10/31



Pirsa: 19110133 Page 11/31



Pirsa: 19110133 Page 12/31



Pirsa: 19110133 Page 13/31



Pirsa: 19110133 Page 14/31



Pirsa: 19110133 Page 15/31



Pirsa: 19110133 Page 16/31



Pirsa: 19110133 Page 17/31



Pirsa: 19110133 Page 18/31



Pirsa: 19110133 Page 19/31



Pirsa: 19110133 Page 20/31



Pirsa: 19110133 Page 21/31



Pirsa: 19110133 Page 22/31



Pirsa: 19110133 Page 23/31



Pirsa: 19110133 Page 24/31



Pirsa: 19110133 Page 25/31



Pirsa: 19110133 Page 26/31



Pirsa: 19110133 Page 27/31



Pirsa: 19110133 Page 28/31



Pirsa: 19110133 Page 29/31



Pirsa: 19110133 Page 30/31



Pirsa: 19110133 Page 31/31


