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Accomplishments for 2011-13: 

We have continued our work on making stabilizer codes local and have analyzed 
the distance properties of the resulting codes.  This allows existing schemes for 
fault-tolerant quantum computing to be transformed into spatially local quantum 
error-correcting codes with distance scaling like a power of the number of qubits.  
We have extended this work as well to give constructions which are low-weight 
but not spatially local.  This gives a generic prescription for turning any code into 
one with low-weight generators while preserving the distance.  As a result, we 
can connect two major open problems in quantum error correction: (1) whether 
there exist codes with linear distance and sublinear-weight generators, and (2) 
whether there exist codes with constant-weight generators and distance scaling 
better than the square root of the number of qubits.  A corollary of our work is 
that a positive answer to (1) would imply a positive answer to (2). 

An additional accomplishment is to develop a method for testing large entangled 
states using only a constant amount of communication.  Previous work required 
an amount of communication that grew with the size of the entangled states. 

Publications for 2011-12: 

S. T. Flammia, A. W. Harrow and J. Shi.  “Local Embeddings of Quantum Codes” 
in preparation, 2013. 

A. W. Harrow.  “Testing Entanglement with a Constant Amount of 
Communication,” in preparation, 2013. 
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