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Seth Lloyd is Professor of Mechanical Engineering at the Massachusetts Insitute of Technology. He is the
director of the WM Keck Center for Extreme Quantum Information Theory at MIT, the director of the
Program in Quantum Information at the Institute for Scientific Interchange, and Miller Fellow at the Santa
Fe Institute. Lloyd earned his A.B. degree in Physics from Harvard University, his Masters of Advanced
Study in Mathematics and M.Phil. in History and Philosophy of Science from Cambridge University, and his
Ph.D. in Physics from Rockefeller University. After postdoctoral fellowships at Caltech and at Los Alamos,
he joined the MIT faculty in 1994. Professor Lloyd teaches and performs research in quantum information
theory and complex systems.

Professor Lloyd’s research focuses on the role of information in physical and mechanical systems, with
an emphasis on quantum mechanical systems. He was the first to propose a technologically feasible design
for a quantum computer, and has worked with groups at MIT and other institutions around the world to
construct and operate quantum computers using quantum optics, nuclear magnetic resonance, quantum dots,
and superconducting systems. Quantum computers are devices that store and process information at the level
of individual atoms and elementary particles. At the quantum level, the wave nature of quantum mechanics
allows information to be processed in ways that are not accessible to conventional computers that operate
using classical logic. Professor Lloyd’s collaborations resulted in the first experimental demonstrations of
quantum algorithms (using NMR), the first demonstration of a quantum optical logic gate, and the first
demonstration of superconducting quantum bits, and the first demonstration of coherent quantum feedback
control.

As the fundamental theory of the way physical systems behave in extreme conditions, quantum mechan-
ics sets the bound for the accuracy of sensing devices. Professor Lloyd’s group has derived the fundamental
limits to the accuracy of quantum sensors, detectors, and imagers, and has colloborated with experimental-
ists to attain some of these limits. Professor Lloyd is a co-discoverer of the theorem on the limits of channels
to perform quantum communication. His group has derived a variety of bounds on the capacity of quantum
channels, including the bound on the capacity of the ubiquitous lossy bosonic channel that underlies fiber
optic and free space communications. He has proposed a variety of quantum techniques for enhancing sens-
ing and imaging, notaby the use of entanglement to enhance sensing in highly lossy conditions, the process
termed quantum illumination.

Professor Lloyd’s research includes work on the characterization of complex systems, including problems
of design and control of such systems. Recently, he has worked on the role of quantum coherence in living
systems, participating in the demonstration that quantum coherence plays a crucial role in guaranteeing the
efficiency of energy transport in photosynthesis.

Professor Lloyd is the author of over 150 papers in refereed journals, and of a book, ‘Programming the
Universe,” as well as of numberous contributions to refereed proceedings, articles in Science, Nature, and
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Scientific American. He has mentored numerous graduate students and postdocs, many of whom currently
hold faculty position in academia, including MIT, USC, University of Washington, Bristol University, Im-
perial College, Leeds University, University of Pavia, Dartmouth, Scuola Normale Superiore Pisa, National
University of Singapore.

Professor Lloyd has received awards for research and teaching, including the Lindbergh and Edgerton
prizes. He is a fellow of the American Physical Society and Miller Fellow at the Santa Fe Institute.
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Publications of Seth Lloyd
Professor Lloyd is sole or co-author on more than 150 peer-reviewed journal publications. He has written

a book, Programming the Universe, as well as numerous popular articles.

1. Books:

1.

Programming the Universe, Random House, March 2006.

2. Papers in Refereed Journals:

1.

10.
11.
12.
13.
14.

15.
16.

17.
18.
19.

20.
21.

22.

23.

24.

Lloyd, S., “Difficulty in Detecting Deviations From Wave-Function Collapse,” Physical Review A 38,
3161-3165, 1988.

Lloyd, S. and H. Pagels, “Complexity as Thermodynamic Depth,” Annals of Physics 188, 186-213,
1988.

Lloyd, S., “Use of Mutual Information to Decrease Entropy: Implications for the Second Law of Ther-
modynamics,” Physical Review A 39, 5378-5386, 1989.

Lloyd, S., “The Calculus of Intricacy,” The Sciences 30, 38-44, 1990.

Lloyd, S., and W.H. Zurek, “Algorithmic Treatment of the Spin-Echo Effect,” Journal of Statistical
Physics 62, 819-140, 1991.

Lloyd, S., “Any Nonlinear Gate, with Linear Gates, Suffices for Computation,” Physics Letters A 167,
255-260, 1992.

Lloyd, S., “Quantum Computers and Uncomputability,” Physical Review Letters 71, 943-946, 1993.
Lloyd, S., “A Potentially Realizable Quantum Computer,” Science 261, 1569-1571, 1993.

Lloyd, S., “Review of Quantum Computation,” Vistas in Astronomy 37, 291-295, 1993.

Lloyd, S., “Necessary and Sufficient Conditions for Quantum Computation,” Journal of Modern Optics
41, 2503-2520, 1994.

Lloyd, S., “Envisioning a Quantum Supercomputer,” Science 263, 695, 1994.

Lloyd, S., “Almost Any Quantum Logic Gate is Universal,” Physical Review Letters 75, 346-349, 1995.
Lloyd, S., “Quantum Mechanical Computers,” Scientific American 273, 140-145, October, 1995.
Lloyd, S., and M. Gell-Mann, “Information Measures, Effective Complexity, and Total Information,”
Complezity 2/1, 44-52, 1996.

Lloyd, S., “Universal Quantum Simulators,” Science 273, 1073-1078, 1996.

Lloyd, S., and J.J.E. Slotine, “Information Theoretic Tools for Stable Adapatation and Learning,”
International Journal of Adaptive Control and Signal Processing 10, 499-530, 1996.

Lloyd, S., “Capacity of the Noisy Quantum Channel,” Physical Review A 55, R1613-1622, 1997.
Lloyd, S., “Universe as Quantum Computer,” Complexity, 3/1, 32-35, 1997.

Abrams, D. and S. Lloyd, “Simulation of Many-Body Fermi Systems on a Universal Quantum Com-
puter,” Physical Review Letters 79, 2586-2589, 1997.%*

Lloyd, S., “Quantum-Mechanical Maxwell’s Demon,” Physical Review A 56, 3374-3382, 1997.

Lloyd, S., “Microscopic Analogs of the Greenberger-Horne-Zeilinger Experiment,” Physical Review A
57 R1473-1476, 1998.

Lloyd, S., and J.J.-E. Slotine, “Analog Quantum Error Correction,” Physical Review Letters, 80, 4088-
4091, 1998.

Chuang, I.L., and L.M.K. Vandersypen, X. Zhou, D.W. Leung, S. Lloyd, “Experimental Realization of
a Quantum Algorithm,” Nature 393, 143-146, 1998.

Viola, L., and S. Lloyd “Dynamical Suppression of Decoherence in Two-State Quantum Systems,”
Physical Review A 58, 2733-2744, 1998.**

** Outgrowth of supervised student research



25.

26.

27.

28.
29.

30.

31.

32.
33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Lloyd, S., and N. Forbes, “Quantum Computing: Stepping Closer to Reality,” Computers in Physics
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Mooij, J.E., and T.P. Orlando, L. Tian, C.H. van der Wal, L. Levitov, S. Lloyd, J. Mazo, “Josephson
Persistent-Current Qubit,” Physical Review B 60, 15398-15413, 1999.**

Abrams, D.; and S. Lloyd “Computational Complexity and Physical Law,” Lecture Notes on Computer
Science 1509, 167-173, 1999.**
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is Equivalent to Standard Quantum Computation,” Proceedings of the 45th Annual IEEE Symposium
on Foundations of Computer Science (FOCS’04), 42-51 (2004); quant-ph/0405098.
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