
Title: Getting the most out of your measurements: neural networks and active learning

Speakers: Annabelle Bohrdt

Series: Machine Learning Initiative

Date: February 18, 2022 - 11:00 AM

URL: https://pirsa.org/22020045

Abstract: Recent advances in quantum simulation experiments have paved the way for a new perspective on strongly correlated quantum many-body
systems. Digital as well as analog quantum simulation platforms are capable of preparing desired quantum states, and various experiments are
starting to explore non-equilibrium many-body dynamics in previously inaccessible regimes in terms of system sizes and time scales. State-of-the art
quantum simulators provide single-site resolved quantum projective measurements of the state. Depending on the platform, measurements in
different local bases are possible. The question emerges which observables are best suited to study such quantum many-body systems.

In this talk, I will cover two different approaches to make the most use of these possibilities. In the first part, I will discuss the use of machine
learning techniques to study the thermalization behavior of an interacting quantum system. A neural network is trained to distinguish
non-equilibrium from thermal equilibrium data, and the network performance serves as a probe for the thermalization behavior of the system. We
apply this method to numerically simulated data, as well experimental snapshots of ultracold atoms taken with a quantum gas microscope. 

In the second part of this talk, I will present a scheme to perform adaptive quantum state tomography using active learning. Based on an initial,
small set of measurements, the active learning algorithm iteratively proposes the basis configurations which will yield the maximum information
gain. We apply this scheme to GHZ states of a few qubits as well as ground states of one-dimensional lattice gauge theories and show an
improvement in accuracy over random basis configurations.
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