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Lecture 2:

Group theory foundations and
complex extended phase-spaces
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Technigues and applications to
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Lecture 1:
The standard phase spaces: Wigner, Q and P-function

- Quantum mechanics tells us that the universe is a many-body
~ state, described by an exponentially large Hilbert space of
enormous size. In this lecture, | will give explain how the
phase-spaces of Wigner, Husimi and Glauber are obtained,
and how they can be used for first-principles quantum
simulations of many-body system dynamics in a number of
areas of physics. These will include accurate, experimentally
tested stochastic quantum dynamical simulations of Bose-
Einstein atom Iinterferometers, and proposals for a laboratory
model of the quantum fluctuations in the 'Big Bang', as a type
of quantum computer for the universe.

Lecture 2:

Group theory foundations and complex extended

~ This lecture will treat more general phase-space methods, and
y give a theory of quantum phase-space using group theory and
the Cartan/Hua homogeneous spaces. Majorana fermions
have an elegant representation Iin the Cartan/Hua classical
domain of antisymmetric matrices. These other methods are
needed to simulate many novel quantum technologies,
iIncluding opto-mechanical entanglement, optomechanical
guantum memories of 'on-demand' Schrodinger Cats, boson
sampling quantum computers, and dynamics of quantum
devices using Majorana fermions.

Lecture 3:
Techniques and applications to physics

This lecture will give the details of how one implements the
. actual simulations. A high-level, user-friendly Matlab based
simulation package will be available. The lecture will be a
tutorial, and students will be encouraged to bring laptops and
try out their own code, with examples.
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