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AMO Science Seminar (Theory)@UEC

Date: Thursday, 21 August 2014
Time: 15:00-16:00 followed by Q&A
Place: Room 803, East 6 Building, UEC

Speaker: A. R. P. Rau, Alumni Professor of Physics
Department of Physics & Astronomy, Louisiana State University, Baton Rouge

Title: Quantum spins, real rotations, and a 1913 Ramanujan conjecture

Abstract: Quantum states are defined as complex variables and their time evolution is given by
unitary transformations. For a quantum spin-1/2 or qubit of the field of quantum information, an
equivalent picture of the Bloch sphere and real rotations of a unit vector from the origin to a
point on the sphere has proved enormously useful. Extension of this nice geometrical view is
also possible for a pair of qubits, such pairs being the fundamental objects of interest for
entanglement and other quantum correlations that are used in quantum computing, key
distribution, and teleportation. These will be discussed and a hundred-year old conjecture of
number theory used to show that no such correspondence between unitary evolution and real
rotations is available for systems of more qubits.

Short Biography:

Professor Rau's research career (Ph.D. 1970, U of Chicago) is mostly in theoretical atomic
physics with a focus on electron correlations, especially for two slow electrons and a positive
ion in the vicinity of threshold escape of the pair, and in topics such as quantum defect theory
and symmetries in physics. He has however worked in the last fifteen years in quantum
information, on problems involving entanglement and other correlations such as quantum discord,
again with geometrical and symmetry approaches to these subjects.
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