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“Communicating with Spins”

Abstract:

Currently the worldwide electricity consumption by ICT each year is roughly equal to the total
amount of electricity consumed annually in Japan. It is still growing significantly each year, while
humanity pursues its insatiable need to sense, process data and communicate. Thus we must
imagine new low energy physical paradigms that can allow us to compute and communicate
and also reduce the energy consumption of ICT, or at least moderate its growth. One possible
direction is to encode information into "low level" physical properties of particles, so that a few
particles can carry the data units that huge flows of electrons and photons must carry today.
This lecture will present a model of spin based communication and its mathematical analysis.
We will derive the system's bit error probabilities in the presence of sources of error such as
physical imperfections in the medium, quantum entanglement, mutual influence between
particles, and random fluctuations, as a function of the amount of energy that such a system
may consume. We will suggest a symmetric detection system that can reduce the bit error
probabilities, and estimate its characteristics. Finally we will discuss a networked system in
which particles with spins traverse multiple sites and influence each other, resulting in both
possible errors and their reduction through collective stabilisation.



