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Abstract

The spintronics based on magnetic and non-magnetic elemental metals and their alloys has been very successful in the last decade. Discoveries
such as the giant magnetoresistance (GMR), tunnel magnetoresistance, spin-transfer torque, (inverse) spin Hall effect, spin-orbit torques etc. not
only lead to fundamental new physical insights, but also to functionalities that are employed in new nanoscale devices such as switches,
memories, and sensors.

Another class of materials are magnetic insulators, which are very versatile materials of great technological importance. While central to the
research in magnetism up to the 80’s of the last century [1], they were almost forgotten when metal-based spintronics took off. However, recently
magnetic insulators have attracted much interest from the spintronics community [2], because K. Uchida, E. Saitoh c.s., demonstrated thermal and
electrical actuation [3] that allows its integration into conventional electronic and thermoelectric devices.

The most important magnetic insulator is arguably the synthetic yttrium iron garnet (YIGs), a ferrimagnets with Curie transitions far above room
temperature and record magnetic, acoustic and optical quality. The discovery of entirely new phenomena, such as the spin Seebeck effect, raised
the hope for new applications for a sustainable future electronics. Recent progress includes an understanding of the temperature-dependent spin
dynamics even of a complex magnet such as YIG with 80 atoms in the unit cell [4], interaction with the crystal lattice [5] and optical fields [6],
and chiral pumping of spin waves [7].

I will present an overview of recent progress in the spintronics with magnetic insulators and its heterostructures with normal metals.
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