Autotuning multiple quantum dots in the slow tunnelling regime
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Gate-defined semiconductor quantum dots (QDs) provide a prominent platform for quantum computation due to their compatibility of modern microfabrication technology and competitive coherence. However, the complexity of tuning various device parameters increases with the number of QDs. Automated tuning methods based on machine learning have been proposed to tackle this task, with some successful results, but mostly considering single or double QDs so far [1-6]. In this presentation, we consider charge state autotuning of three or more QDs. In the slow tunnelling regime, “latching” makes tuning difficult, which is common in QDs that are not directly coupled to the electron reservoir. We incorporate latching phenomenon in simulating QDs stability diagram to efficiently generate realistic training data. We discuss the utility, current limitation, and path for improvement of reinforcement learning (RL) to auto-tune multiple QDs.
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Figure 1, The RL agent’s trajectory that starts with the initial state, a blue triangle: (3, 3, 3) charge state, and reaches the goal state, a red star: (1, 1, 1) charge state. The trajectory is highly optimized and direct, demonstrating the agent’s advanced capability to navigate the state space efficiently.
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