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Bio: A graduate of Moscow Institute of Physics and Tedbgy, Russia (B.S.
1993; M.S. 1995) and Konstanz University, Germa®ly.D. 1998), Professor Tsoi
joined the University of Texas at Austin faculty 2003, after serving as a
postdoctoral member of the technical staff at IBMnAden Research Center. Heg
was promoted to Associate Professor in 2009. Hsearch topics include
conduction electron/interface interactions, spifepgeed transport in mesoscopic
structures, nanomagnetism and spintronics. Dri Wsg the first to demonstrate
Spin-Transfer Torque (STT) phenomenon in experisentith magnetic
multilayers. The quality and significance of Disdr's work is documented in the
most prestigious science journals such as Natimgsi€al Review Letters, Applied
Physics Letters. In 2002 his work was recognizgthk “Ragnar Holm Plaquette” awarded by the Roya
Institute of Technology, Stockholm, Sweden for targing contributions in applied physics. Dr. Tsoi
a recipient of the National Science Foundation CEREAward ('06).

Abstract: Spintronics is a new technological discipline whrelfers to studying the role played by an
electron spin in solid state physics and aims aeld@ing a revolutionary new class of electronigvides
based on the spin degree of freedom of the eleatraddition to, or in place of, the charge. Spinics
is built on a complementary set of phenomena irclvktie magnetic configuration of a system influence
its transport properties and vice versa. In ferrgmetic (F) systems these interconnections are
exemplified by Giant Magnetoresistance (GMR) — wehitie system’s resistance depends on the rela?rve
orientation of magnetic moments in constituent RgHL], and Spin-Transfer Torque (STT) — in which
an electrical current can perturb the system’s reaigrstate [2]. In this talk | will focus on STThich
may be the method of choice to control and mantputzagnetic moments in future spintronic devickes.
will describe several experiments where transportents alter the magnetic state in various sdhdes
systems:

(1) In ferromagnetic/nonmagnetic (F/N) multilayersic electrical current can switch and/or drive its
constituent F parts into high-frequency precesgdmwhich is of interest for microwave and magnetic
recording technologies. Interestingly, applicatidrtnigh-frequency currents can also drive the raylér,
e.g. into STT-driven ferromagnetic [4] and parameg®] resonances.

(i) In antiferromagnetic (AFM) systems | will fosuon our experiments with exchange-biased spin
valves [6] where extreme current densities weradotp affect the exchange bias at F/AFM interfacegs.
As exchange bias is known to be associated widrfaatial AFM magnetic moments, this observation cgn
be taken as the first evidence of STT in AFM malsrand first step towards all-AFM spintronics.

(i) Finally I will discuss STT associated with ahectric current traversing a magnetic domain wall
that can drive it into motion [7]. The inverseeaft, in which an emf is induced by a moving donvadtf,
has also been predicted [8]. We recently deteatesinall voltage generated during the field-drive
motion of a single domain wall in a Permalloy naitew9]. Our observations confirm the theoretical
predictions and can be used to extract informadioout the wall motion.
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