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Quantum gate teleportation utilises shared entanglement and local operations and classical communication to
mediate logical gate operations between qubits that cannot directly interact, making it an essential tool for the
modular quantum computing architecture [1]. In this work, we demonstrate the deterministic teleportation
of a controlled-Z gate between two 43Ca+ hyperfine clock qubits located in separated trapped-ion quantum
processors, measuring an average gate fidelity of 86.2(8) %. We achieve this by combining state-of-the-art re-
mote entanglement between two 88Sr+ network ions [2] and local mixed-species entangling gates to mediate
an interaction between co-trapped 43Ca+ memory ions [3]. We discuss how this system enables distribution
of a circuit comprising multiple instances of gate teleportation across our quantum network. Our results pave
the way for distributed quantum computation based on networks of trapped-ion quantum processors.
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