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Novel electronics design to use the spin of the electron and not the charge

Main advantage: No movement of charge necessary

 Lower power consumption

Faster

Smaller

Flexibility (not only 0 or 1)

Spin is quantum state: quantum computing

Common approach based on magnetics

Easypaxis field

Giant Magneto Resistance (GMR):
Nobel prize 2007
Albert Fert, Peter Griinberg
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Physics Physics 2, 50 (2009)

Spintronics without magnetism

David Awschalom
Department of Physics, University of California, Santa Barbara, CA 93106, USA

Nitin Samarth
Department of Physics, The Pennsylvania State University, University Park, PA 16802,

USA
Published June 15, 2009

The spin-orbit effect is at the heart of efforts to merge spintronics—where information is carried
and stored by spin, rather than by charge—with semiconductor technology.

Progress in Physics (17)

Spintronics without magnetism?

J. Hugo Dil
Physik-Institut, Universitét Zirich, 8057 Zurich, and Swiss Light Source, Paul Scherrer Institute, 5232 Villigen PSI
jan-hugo.dil@psi.ch
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Magnetic fields are non-local and slow Spin-orbit interaction is local and instantaneous

Magnetics Spin-orbit interaction
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Spin injection

Spin torque: Magnetic writing by
small voltage pulse

Spin «» charge conversion
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(b) Spin manipulation
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Einstein’s Photoelectric =
Equation ‘

The electron leaves
the body with energy

Imo? = /v —P,

where /1 is Planck’s constant,
v is the light frequency and
P is the work the electron
has to do in leaving the body.
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Albert Einstein, 1905
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ARPES: angle-resolved photoemission spectroscopy
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2 beamlines
4 end stations:
-Spin-resolved ARPES (COPHEE)
-High-resolution ARPES
-Soft X-ray ARPES
. _; -Resonant inelastic X-ray scattering

Many other collaborations and
possibilities

Typical Master projects:
-Study (spin-resolved) electronic structure of novel spintronic materials
-Study change of electronic/spin structure under operando conditions
-Develop and test new measurement possibilities (sample environment)
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The proof of the pudding

is in the eating
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Unit side view Tip holder Micro 4 point probe (M4PP)
/ ’ Sample holder

] -~
Micro Conventional
Frobe Macroscopic |

o o \ /
X if Probe \ /

/Approach stage \ Sample stage

Master projects:
-Setting and testing up novel M4PP equipment
-Combined M4PP and ARPES experiments
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