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Today’s electronic devices still rely primarily on electrical charges to transmit signals. As device
sizes continue to shrink further into the nanoscale, we are approaching the limits of what can be
done using conventional approaches. The spin of an electron offers a means to overcome this
scientific and design barrier. Spin can be exploited simply by using it as an additional degree of
freedom in a flowing electrical current. However, even greater breakthroughs are possible if we
leverage waves in a magnetic material, known as spin waves or magnons, to transmit information.
Spin waves can travel through metals and insulators, and because there are many different ways
to manipulate spin waves – local magnetic fields, spin orbit torques, anisotropies, spin textures,
exchange bias, heat, and more – new paradigms for information transmission and processing are
possible. In this talk I will discuss how we use light to image spins in motion with the goal of
developing a deeper understanding of how we can manipulate and control spin waves. I will talk
about some of our recent work on spin wave/acoustic wave coupling done using Brillouin light
scattering. Understanding the coupling between these waves is important both because
magnetoelastic waves can travel considerably farther than spin waves, and because magnetoelastic
coupling potentially offers an energy-efficient route to spin manipulation. I will also talk about a
new project that we are working on that will take tabletop magnetic imaging into the realm of the
nanoscale with picosecond time resolution.
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