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Organization and Outreach

Founding General Chair, Quantum 2.0 Optical Society of America conference (2020).

US National Quantum Initiative Founding Stakeholder; testified to US Congress in Oct 2017, May 2018, and May 2021
Founding Organizer, Biennial Michigan Summer School on Quantum Physics (2008—2014).

Chair, Gordon Research Conference on Atomic Physics (2007).

Director, Enrico Fernii International School of Physics on “Quantum Information Science” (2001).

Research Interests
I am an experimentalist in the areas of quantum information systems, quantum computing, quantum communication,
atomic, molecular, and optical physics, and quantum optics. My research interests include:

Quantum Information Systems. Quantum information (QI) science exploits the properties of quantum superposition
and quantum entanglement to store and process information in ways that are not possible classically. I have a
longstanding interest in the fabrication and application of quantum processing systems using atoms and photons, the
natural carriers of QI. This includes the design and realization of entangling quantum logic gates between atoms, the
photonic quantum networking of remotely-located atoms, and the scaling to huge numbers of atomic quantum bits.

Cold and Ultrafast Atomic Physics. Atoms can be localized to nanometer precision with electromagnetic fields and
laser cooling techniques. My interest in this area involves the use of cw and ultrafast laser radiation to prepare,
characterize, and exploit nearly-pure quantum states of internal (electronic) and external (motional) degrees of freedom
of cold atoms and ions in order to generate controllable interactions and quantum entanglement.

The Intetface between Atomic and Condensed Matter Physics. My group has led the development of atomic
quantum simulators that can emulate intractable Hamiltonians that are found in contexts such as quantum magnetism
and strongly-correlated condensed matter. We have also developed the use of microfabricated semiconductor structures
for confining individual atomic ions in free space, while also characterizing the electrical noise processes of
semiconductor and other electrode materials using single atoms as sensitive probes.

Foundations of Quantum Mechanics. I have a longstanding interest in foundational aspects of quantum mechanics,
from quantum measurement, quantum decoherence, and alternative interpretations of quantum mechanics, to the
general phenomenon of quantum entanglement and various forms of Bell’s Inequalities. I am interested in quantum
metrology and the border between quantum and classical physics as system complexity grows. I enjoy conveying
quantum tenets to younger students and the public, with heavy reliance on analogies from the visual and musical arts.

Quantum Policy. I routinely work with the US government (as well as select allied foreign governments) on the
coordinated public, university, and private advocacy and development of quantum information science and technology.
I have testified to the US Congress several times on this topic and was a primary architect of the 2018 US National
Quantum Initiative that endowed the US DOE, NSF, and NIST with National Quantum Research Centers.



Invited Presentations (1995-present)

250 invited talks at conferences and workshops 225 academic colloquia and seminars
18 sets of lectures at academic summer schools 10 public lectures on Quantum Science, Quantum Information,

and the Physics of Music and Quantum Physics

Mentoring (1995-present)

5 Research Scientists, 40 postdoctoral researchers, 60 graduate students, 24 undergraduate students, 4 high school
students

Industrial Activity, Patents and Intellectual Property

e Co-Founder, former CEO, former Chief Scientist of IonQ), a startup that manufactutres and develops

quantum computers. lonQ became a public company in 2021 with a market capitalization of >$2B.

® 15 awarded patents; 6 patents pending
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