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Abstract

| will give an overview of the current state of the physics and technology of graphene spintronics. | will
explain the basic concepts of spin accumulation, spin transport, spin precession, spin manipulation and
spin relaxation. It will be shown how various types of measurements (two, three and four terminal
geometries) can be used to extract the spin transport parameters in graphene, such as spin relaxation
length and spin relaxation time. The various mechanisms responsible for spin relaxation in graphene
(Elliott Yafet vs. Dyakonov Perel) will be discussed, and how they depend on the graphene quality and
mobility. | will present results obtained on various graphene substrates (with SiO, as reference [1]), such
as boron nitride [2], and graphene grown on the C and Si face of silicon carbide [7,8]. Also suspended
graphene has been used to optimize the spintronics properties of graphene [3].

I will discuss that the ultimate potential of graphene for spintronics has not yet been established, and
that the current record of 7 micrometer for the room temperature spin relaxation length is expected to be
broken soon. A connection with (para [5] and (possibly) ferro) magnetism in graphene will be made,
discussing recent measurements [4,6] which have shown that magnetic moments can be induced in
graphene, which can be studied in detail by their effect on spin transport. The potential of spin transport
for detecting (localized) spins which are present above or below the graphene will be addressed [7]
Finally I will present a roadmap for future planned developments in science and technology of graphene
spintronics, based on the for the graphene workpackage in the EU Graphene Flagship. It will be shown
how the spintronics workpackage, by a concerted effort of experiment and theory, will address the
science and technology of graphene spintronics in various systems, working towards future
applications.
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