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ABSTRACT 

Electronic excited states play a key role in a wide variety of phenomena and applications including 

nanoscale catalysis, photovoltaics, and solid-state qubits. However, theoretical tools for describing 

excited states remain less fully developed compared to those for the ground state and obtaining 

accurate excitation energies across different types of excited states is often challenging for the 

most commonly used electronic structure methods. I will present work exploring auxiliary field 

quantum Monte Carlo (AFQMC) as a promising approach for excited states with initial tests on a 

set of doubly excited states in small molecules. I will also discuss the role of the trial wave function 

used in AFQMC as well as methodological improvements using correlated sampling and variance 

matching.
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