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Projekt

Quantum computing is an emerging technology that has attracted
significant research and industrial interest due to its potential to solve
certain computational problems that are believed to be intractable
classically. Quantum error correction is one of the most critical
components in the realization of practical, large-scale quantum computers.
The construction of quantum error-correcting codes can often be reduced
to the problem of designing classical linear codes with specific self-
orthogonality constraints. Quantum low-density parity-check (QLDPC)
codes are particularly promising candidates, as their sparse structure
makes them well-suited for practical implementation on quantum hardware.

In recent years, significant progress has been made in the development of
high-performance QLDPC codes. Nevertheless, many open problems
remain, as quantum memory imposes stringent and often competing
requirements on error-correcting codes that must be satisfied
simultaneously to enable reliable, large-scale quantum computation. In our
previous works [1][2], we have constructed QLDPC codes equipped with
an efficient decoding algorithm. In this thesis, we will explore some
potential code constructions from both theoretical analysis and numerical
simulations.
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Aufgabenstellung

1. Acquiring fundamental knowledge in quantum error correction
2. Understanding and Implementing existing construction methods
3. Evaluation of the constructed codes

Voraussetzungen

v Good knowledge of channel coding
v Solid mathematical knowledge in group and field theory
v Basic skills in programming
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