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LOCO' Messaae : o g : Quantum low-density parity-check (QLDPC) codes have been Stl:ldied ir'1 quantum
: iterature for about two decades, but the last two years witnessed their renaissance as

of Quantum » oh several breokthroughg_‘ were made. These breakthroughs include a discovery of several new
\ %, stabilizer code families constructed from classical codes and proving the existence of codes

Quqntum Trap with minimum distance that increases linearly with the codeword length as opposed to the

square root increase that was believed to be maximum possible. However, compared to
A classical codes, Tanner graphs of quantum LDPC codes are additionally constrained by the

£

th | . stabilizer generator constraints, and perform poorly when decoded using local message
Wednesday, 24 AUgUSt 20 oassing algorithms such as Belief Propagation. So poorly that they exhibit shallow error

6 30 PM (|ST) floors much worse than the classical counterparts. Lowering error floor is further hampered
' egenerate errors - distinct errors that result in the same syndrome. It was observed by
esearch groups, but no systematic explanation of it existed. Researchers therefore
n post-processing techniques to reduce error floor - the Ordered Statistics Decoding
g the dominant one. However, the OSD is not a local algorithm, and its complexity
Dr. Bane VGSiC, ubically with the code dimension (in odd.ltlon jco t.he !BP complexity). In my
p, couple of years ago we have started investigating if QLDPC codes can be
only local decoding algorithms, and this talk is about the status of this
e identified that similarly to classical codes, QLDPC also have trapping sets
ions in their Tanner graphs that affect decoder convergence and are

Tucson, USA. Email: phenomenon. We established a framework for studying trapping sets in
vasic@ece.arizona.edu ude unique features of “quantumness” of QLDPC codes such as
e decoding flavor of the “quantum” BP algorithm. In this talk, we
dology by which one can identify and classify quantum trapping
gl structure and decoder used. We show that the knowledge
sed to design better QLDPC codes and decoders. Decoding
orders of magnitude in the error floor regime are
ite-length QLDPC codes without requiring any post-
ssical coding theory researchers, and no background of
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University of Arizona and a Director of the Error
Laboratory. He is an inventor of the soft error-event decoding
intersymbol interference cho%hemls with correlated noise, and the
of © detector/decodef for Bell I:dbs_____c_latq storage read channel

>arity check (LDPC) error correcting codes b sed on
ho enabled on_v-complexity iterative decoder
“odes are today adopted in a number of
storage systems. Dr. Vasic’s work on
floor of iterative decoding algorithms
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