A scalable platform for germanium spin qubits
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Building a practical quantum computer requires integrating many physical qubits. Spin qubits in semiconductor quantum dots are a strong qubit candidate, as they are inherently very small and can be integrated onto a chip. Moreover, they are particularly promising, as they are compatible with classical semiconductor manufacturing processes. However, scaling the number of spin qubits while maintaining connectivity requires defining extensive two-dimensional qubit arrays and a high device yield [1]. Strained germanium quantum wells define an excellent materials platform for this, due to the relaxed lithographical constraints, efficient control mechanisms, and well-defined qubit states [2]. Recently, germanium quantum processors scaled up to host 10 quantum dots in a 3-4-3 configuration [3]. Furthermore, spin qubits defined in germanium quantum wells have demonstrated fast two-qubit logic [4], as well as high-fidelity single- and two-qubit control [3]. Additionally, they do not require on-chip magnets, and single-qubit gates can be performed using baseband control signals [3].
In this poster, we detail developments of scaling the number of spin qubits in strained germanium quantum wells. Using advanced design techniques, we can scale up our extensible device designs to accommodate, starting from six up to large numbers of quantum dots. In particular, we show advances in the fabrication, characterisation, and operation of our multi-qubit processors, allowing us to increase the device robustness and yield.	Comment by Anne-Marije Zwerver: Mag ook een ander woord, maar er stond twee keer advance(s) in twee regels
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