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Background: Neural Networks and Time Series “

« Hamiltonian:

* Previously, QRC papers were replicated for their results in

* Inspired by the human brain, neural networks process data

e Our Hamiltonian is derived from the Ising model

through interconnected neurons quantum over classical advantage.

* Atime series is data measured over evenly spaced time intervals - Computational requirements were too high
« QRC has been shown to be able to classify entangled input H = — Z]ijZiZj - Z hiZ;

states Uy} J
* Jij - Interaction strength

* Physical requirements of circuits were too high to justity

experimentation on hardware rather than simulation on

* The Hilbert space allows for exponential growth with system size, classical systems

where as the classical parameter space does not [2] * hj - Magnetic field strength

* Developing and testing algorithm described in Methods

 Mapping:
Inputs Hidden Layers Output

* For example, a system with M=8 qubits will have 8 * 8 + 8 *

1 = 72 parameters to determine in our Hamiltonian

« Take the last 72 time steps in our input, and arbitrarily map to

these parameters * Evaluating the algorithm on multiple data sets

* The output of the Hamiltonian will be various expectation | , , , L
* Potentially testing various input to Hamiltonian parameter maps,

values for each M qubit. Some set of these will be mapped to , ,
to find underlying patterns

the outputs.

« Training:
Motivation: * The primary source of training is in the mapping between

expectation values of M qubits, and the outputs of the Acknowledgements & References

algorithm
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| would like to thank the Defense Advanced Research Projects
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