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X4 4 H: Exact results of integrable quantum circuits from algebraic
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Quantum simulators enable the exploration of strongly correlated systems
beyond the reach of classical computation. To support their accurate calibration, we
exactly evaluate correlation functions of spin-operator strings in integrable quantum
circuits. By employing techniques from algebraic geometry, we derive exact
analytical expressions for the correlation functions in real and Fourier space. In real
space, an analysis of the Lee—Yang zeros of the correlation functions reveals phase
transitions in the quantum circuit as system parameters are varied. In Fourier space,
we extend the methods from our previous work to derive analytical expressions for
the special case corresponding to roots of unity. These results deepen our theoretical
understanding of integrable quantum dynamics and serve as precise benchmarks for
quantum simulation platforms.
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