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CLIMA 2209 1.2
ResNet-18 DL Acc. 42,939 24
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The ability to use an electric current to move magnetic domains along a nanowire
is essential to making racetrack memory practical (bottom). Older techniques using
magnetic fields would be too complicated (top).

[ e

| FIELD-DRIVEN MOTION Atoms

Applied magnetic field

Magnetic domains representing 0s and 1s contain atoms whose intrinsic magnetism (yellow
arrows) is aligned. The atoms’ orientation changes at the domain walls. Applying a field pointing
in, say, the 1 direction (bfue arrow), causes domain wall atoms to turn to the 1 direction, which
moves the domain walls (white arrows)—but in opposite directions, shrinking the 0 region.
Moving the bits along the wire requires a more complicated magnetic field.

lE_IF:REHT-DHI".-'EN MOTION

i -
ﬂ“bz} -
Electric
current Polarized

electrons

The electrons (gray) of a current in a racetrack become "spin polarized”—their spin and intrinsic
magnetism align with the magnetization of the material. When these spin-polarized electrons
cross from a 1 region to a 0, their orientations flip. Because spin is a form of angular momentum,
which must be conserved, each electron that switches from 1 to U'must tlip an atom in the wire
from 0 to_1. Thus, the spin-polarized current moves the 1-0 domain wall along the racetrack. The
current moves the 0-1 domain walls in the same direction, so the data bits flow along the wire.
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