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Advancements in the cryogenic apparatus design for
trapped ion quantum computing within the ATIQ

project
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Trapped-ion quantum systems are promising candidates for future quantum computing applications. Further
advancements in scalability, reliability, and improved gate fidelity are of utmost importance. In the ATIQ
consortium, we enhance our cryogenic apparatus design by transitioning to 43Ca+ as our logical qubit ion.
This shift will pave the way for integrating waveguides into our existing trap architecture. Since the align-
ment of laser beams and the quantization axis defined by the magnetic bias field are paramount, a new tiltable
magnetic field array was designed to ensure optimal alignment.
Additional advancements include a novel integration of the trap chip via a socket. By circumventing the
limitations imposed by traditional gold wire bonds, we open up new possibilities. Specifically, this approach
enables higher-density direct current (DC) connections and facilitates more sophisticated chip layouts.
Within the consortium, the new compiler will be incorporated, bridging the gap between higher-level algo-
rithm languages (such as Qiskit) and the common ARTIQ experiment control code, thereby enabling broader
access to quantum computing demonstrators.
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