
UCLA Department of Physics & Astronomy

COLLOQUIUM
Thursday, November 5, 2020 at 4 p.m.

Mark A. Eriksson
Wisconsin Quantum Institute and 
University of Wisconsin-Madison

Quantum control of spins in silicon

Quantum computing is based on the manipulation of two-level quantum systems, 
or qubits. In most approaches to quantum computing, qubits are as much as possible 
isolated from their environment in order to minimize the loss of qubit phase coherence. 
The use of nuclear spins as qubits is a well-known realization of this approach. In a 
radically different approach, quantum computing is also possible for strongly 
coupled multi-electron spin 1/2 systems, as realized in silicon-based devices. In this talk I 
will present both a historical overview of how quantum manipulation in silicon has 
developed, as well as the latest results from both our group at Wisconsin and from 
around the world.  I will also discuss an interesting scientific case study, comparing 
some limiting cases: qubits composed of single-spins, be they electron or nuclear, where 
magnetically-driven manipulation (possibly effective rather than direct) is required, and 
qubits composed of multiple electrons, for which case direct electric-field manipulation 
is possible.  I will end with a brief discussion of how silicon fits into the broad quantum 
science and technology ecosystem, which is growing at an astounding rate.

This article in Physics Today discusses closely related material: Quantum computing 
with semiconductor spins.

https://physicstoday.scitation.org/doi/abs/10.1063/PT.3.4270
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