Optimising radio-frequency integration time for Hamiltonian estimation
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We investigate how to find optimal strategies for choosing radio-frequency reflectometry integration times to balance the trade-off between smaller single-shot errors versus performing a bigger number of single-shot measurements, specifically in the context of Hamiltonian estimation experiments for spin qubits. Bayesian statistics is a powerful tool for such estimation based on readout measurements, typically after classifying based on a threshold, although a more complete method can easily be made by considering the raw data [1]. Building a statistical model for demodulated radio-frequency signal measurements, the pulse integration time can be incorporated into a Bayesian inference framework based either on thresholded binary measurements or the raw signal itself, from which an optimal value can be found numerically in simulations with analytical solutions available for posterior distributions approximised as Gaussians. 
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