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California Institute of Technoloqy — Institute for Quantum Information and
Matter (IQIM)

Center for Quantum Devices — Niels Bohr Institute — University of Copenhagen

Centre for Quantum Photonics (CQP) — University of Bristol

Centre for Quantum Technologies (COT) — National University of Singapore

Chapman University — Institute for Quantum Studies

Delft University of Technology and TNO — QuTech

ETH Zurich — Computational Physics Group

Georgia Tech Research Institute — Quantum Systems Group

Keio University — Advancing Quantum Architecture (Aqua) Group

Massachusetts Institute of Technology

MIT Lincoln Laboratory — Quantum Information and Integrated Nanosystems

Oxford University

Purdue University

Southern lllinois University — Quantum Computing Group

Texas A&M — Computational and Data Intensive Physics Group

Tokyo Institute of Technology (Tokyo Tech)

University College London — Quantum Science and Technology Institute
(UCLQ)

University of Calfornia Berkeley — Berkeley Quantum Information &
Computation Center

University of California at Santa Barbara — Center for Spintronics and Quantum
Computation

University of Malta — Quantum Complexity Science Initiative

University of Maryland — Joint Center for Quantum Information and Computer
Science (QuICS)

University of Maryland — Joint Quantum Institute (JOI)

University of New Mexico — Center for Quantum Information and Control
(CQuIC)

University of Southern California — Center for Spintronics and Quantum
Computation
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http://iqim.caltech.edu/
http://iqim.caltech.edu/
http://qdev.nbi.ku.dk/
http://www.bristol.ac.uk/physics/research/quantum/
http://www.quantumlah.org/index.php
http://www.chapman.edu/research-and-institutions/quantum-studies/
http://qutech.nl/
http://www.mit.edu/
http://www.comp.phys.ethz.ch/research/station-q-zurich.html
http://quantum.gatech.edu/home.shtml
http://aqua.sfc.wide.ad.jp/
http://www.mit.edu/
http://www.ll.mit.edu/mission/electronics/qiin/qiin.html
http://oxfordquantum.org/
https://www.physics.purdue.edu/~ylyandag/QC_REU/QC_REU_LS.html
http://www.physics.siu.edu/qc/
http://comp-phys.tamu.edu/index.html
http://www.stat.phys.titech.ac.jp/nishimori/
http://www.uclq.org/
http://www.uclq.org/
http://bqic.berkeley.edu/
http://bqic.berkeley.edu/
http://www.csqc.ucsb.edu/
http://www.csqc.ucsb.edu/
http://quamplexity.org/
http://quics.umd.edu/
http://quics.umd.edu/
http://jqi.umd.edu/
http://physics.unm.edu/CQuIC/
http://physics.unm.edu/CQuIC/
http://www.isi.edu/research_groups/quantum_computing/home
http://www.isi.edu/research_groups/quantum_computing/home
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25 University of Sussex — lon Quantum Technology Group

26 University of Technology Sydney — Centre for Quantum Computation &
Intelligent Systems (QCIS)

27 University of Toronto — Centre for Quantum Information and Quantum Control

28 University of Washington — Trapped lon Quantum Computing Group

29 University of Wisconsin at Madison — Wisconsin Institute for Quantum
Information

30 University of Waterloo — Institute for Quantum Computing

31 Yale Quantum Institute
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http://www.sussex.ac.uk/physics/iqt/index.html
http://www.uts.edu.au/research-and-teaching/our-research/quantum-computation-and-intelligent-systems
http://www.uts.edu.au/research-and-teaching/our-research/quantum-computation-and-intelligent-systems
http://cqiqc.physics.utoronto.ca/index.html
http://depts.washington.edu/qcomp/index.html
http://wiqi.physics.wisc.edu/
http://wiqi.physics.wisc.edu/
https://uwaterloo.ca/institute-for-quantum-computing/
http://quantuminstitute.yale.edu/
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2 Glossary

Source: NQIT

Diamond color centers:

These are a solid-state alternative to using ion-traps as qubits in the Q20:20
engine and involve making use of color defects present at an atomic scale in
diamonds.

lon:
An ion is an electrically-charged atom - an atom where an outer electron has
been stripped away, leaving the whole atom with an electric charge.

lon Trap:

This is a device that holds individual atoms, electrically-charged and levitating
stably within an electric field, where they can be controlled with lasers and used
for information processing.

Photon:
A photon is the elementary particle of light and electromagnetic radiation

Quantum:

In physics, a quantum is a discrete quantity of energy proportional in magnitude
to the frequency of the radiation it represents, and refers to the smallest unit of a
physical quantity - for example, a photon is a "quantum of light". It also refers to
the field of quantum physics, which describes the fundamental interactions of
particles in nature.

Quantum 2.0:

This is a term used to describe the newest wave of quantum technologies that
make use of the fundamental quantum nature of particles, such as superposition
and quantum entanglement. These technologies use equipment such as highly
stabilized laser systems, cryogenically-cooled solid state devices and ion traps to
create, manipulate and then use quantum effects for applications such as
information processing, computing, simulation, secure communications, sensing
and imaging.

Quantum 2.0 is distinguished from early quantum technologies, such as lasers
and semi-conductors, which rely on the effects of quantum mechanics, by the
way they create and manipulate quantum states.

Quantum entanglement:

This counter-intuitive phenomenon can occur when two or more particles interact
with one another, directly or by using light as a mediator. When an action is
performed on one of the entangled particles, it affects their mutual state, even
when they are separated by great distances
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Quantum Network:

A system composed of nodes and channels used to transfer quantum
information. In the case of NQIT, our quantum network will be a hybrid light-
matter network.

Quantum states:

A state of a quantized system which is described by a set of quantum numbers.
As opposed to a classical binary system, quantum numbers can exist in multiple
states at once.

Quantum technology:
Technologies that make use of the fundamental quantum nature of particles,
such as superposition and quantum entanglement.

Qubit:

A qubit, or quantum bit, is a unit of quantum information, similar to a ‘bit’ in
classical computing. However, unlike a bit, which can be either 0 or 1, a qubit can
be 0 and 1 at the same time - a quantum superposition of both states. When
multiple qubits are combined, they can store vastly complex data.

Superconducting qubit:

This is a cavity-based system that can be used as an alternative to ion traps as
gubits in the Q20:20 engine. They offer increased network scalability that means
larger, more powerful quantum computers.
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