Introduction to Quantum
Programming and Semantics

Lecture 15: Quantum simulation

Chris Heunen % University of Edinburgh



Overview

® Pauli gadgets

® Hamiltonian simulation



Pauli gadgets
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Pauli gadgets
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Pauli gadgets
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Hamiltonian simulation
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Summary:

® /X diagrams with phases pi/4 are fully universal but difficult
® Pauli gadgets can graphically handle exponentials of Pauli matrices

® Can simulate Hamiltonians by chopping into small time steps



