Phononics: Why is it important for information technologies?
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Phonons, the quanta of lattice vibrations, are ubiquitous in semiconductors and by extension, in opto-
electronic and electronic components and systems. In particular, low frequency acoustic phonons carry
heat and therefore play a crucial role not only in thermal management, but also in noise reduction
strategies. | will provide an introduction to the state-of-the art in our understanding of acoustic phonons,
based on our extensive experimental work in model systems consisting of free-standing silicon
membranes, 2D Si phononic crystals, InP on silicon microstructures, and the classic MoS, 2D material
[1-10].

I will discuss the major achievements so far and illustrate the trends in phononics research that are of
relevance to information technologies. | will provide an insight on the potential of using phonons as state
variables.

This work has been carried out with several collaborators in ICN2 and with J. Ahopelto (VTT), D.
Donadio (UC-Davis), and many valuable others.
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