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Abstract:

We introduce a universal method for conducting robustness analysis in self-testing of
various quantum resources. Unlike previous approaches that rely on selecting specific
isometries, our method optimizes over all possible isometries, thereby enhancing the
robustness bounds. This optimization employs the well-established technique of
semidefinite programming relaxations for non-commuting polynomial optimization.
Our method can be universally applied to various self-testing schemes, such as self-
testing of steerable quantum assemblages, dimension-bounded self-testing of quantum
states in the prepare-and-measure scenario, and one-sided device-independent self-
testing of entangled quantum states. In all the examples that we consider, our method

achieves optimal robustness bounds.
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