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Abstract:  Spatially-coupled quantum LDPC (SC-QLDPC) codes have significant applications in distributed quantum
computing systems, yet achieving corresponding low-latency and efficient decoding remains a core challenge in their practi-
cal implementation. This paper focuses on the severe impact of chain reactions caused by error propagation during sliding
window decoding of SC-QLDPC codes on decoding performance. We propose a dual-window backtracking optimization de-
coding strategy for quantum dual-window sliding decoding algorithms applicable to SC-QLDPC codes. A cost-performance
metric method for window expansion during decoding is presented, and strategies for selecting optimal small backtracking
windows during quantum sliding window backtracking are discussed. Experimental results demonstrate that the proposed
quantum sliding window backtracking strategy achieves optimized balance between decoding complexity and performance,
effectively addressing the significant performance degradation caused by improper window size selection and error propaga-
tion during quantum sliding window decoding processes.
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