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Abstract Quantum computers are an exciting technology that promises to

revolutionize fields in physics, computer science, biology, etc. Thus there is motivation

to develop and benchmark algorithms for quantum computers as the physical

technology develops. In order to do so, it is useful to understand the capabilities of

classical computers to perform similar tasks in which quantum algorithms are

theorized to be effective. Recently, some of these classical methods have adopted

neural networks to increase computational efficiency. The goal of this project, then, is

to determine the effectiveness and efficiency of a variety of neural networks. More

specifically, the performance of simpler network structures (Restricted Boltzmann

machines) is compared to that of more complex network structures (such as Paulinet

and Ferminet) in solving classical physics problems such as dissociation energies.
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Above: solutions to the H2 dissociation energy

found by two Restricted Boltzmann machines (5

mins) and a CNN based network; Paulinet (3 hrs).

Next, we will further our investigations

into the efficiency and effectiveness of

all of the previously listed neural

networks through hyper-parameter

tuning, and deeper examinations of

computational efficiency.

Computationally harder problems, such

as dissociation energies of larger

molecules, can also be used to

benchmark each network. Other

network structures (including deeper

artificial neural networks with more

layers than a Boltzmann machine) are

another point of interest.


