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Abstract: <span>I will review the theory of spin glasses with an emphasis on gauge symmetry. A number of exact results will be shown to be
derived, some of which are useful to discuss the properties of quantum LDPC codes. Also will be explained is the combination of gauge symmetry,
replica method, and duality argument to predict the precise location of a multicritical point, which is equivalent to the error-tolerance limit of toric
code.</span>
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