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SPINSWITCH Deliverables

To provide comprehensive scientific and complementary training
for at least 10 Early Stage Researchers (PhD positions) and 7-9
Experienced Researchers (postdoctoral positions).

To provide a holistic scientific training based on secondments and
exchanges including non-technical skills.

To produce highly trained scientists to help meet Europe’s need for
skilled people to support investments in Spintronics.

Coordinator:
Prof. Burkard Hillebrands, Department of Physics, University of
Kaiserslautern, Postfach 3049, 67653 Kaiserslautern, Germany
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SPINSWITCH Objectives

Investigate and use spin transfer torque (STT) effects to extend and
enhance the fundamental understanding of this new scientific
domain by combining the expertise of 15 leading European
laboratories in the field of spin current induced magnetic
phenomena.

Network progress in the basic understanding of the science will be
used to develop model structures for technical devices for
applications such as MRAMs, magnetic sensors, magnetic logic and
high frequency devices.

SPINSWITCH Research Groups
Universität Konstanz, Germany

U. Rüdiger, M. Kläui
Focus of research:

Tasks in the network:

Experiments:

Early stage researcher (PhD student) to be hired.
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Current-induced domain wall motion
Basic understanding of the interplay between spin-
polarized currents and domain walls (adiabatic and
non-adiabatic terms)
Determination of domain wall dynamics and
microwave excitations
Artificial pinning sites for transverse and vortex
domain walls (tailoring the potential landscape)
Use of highly spin polarized materials (magnetite,
DMS)

Domain wall propagation

Magnetotransport, XMCD-photoemission electron
microscopy, high-frequency magneto-optical Kerr
effect

High resolution images
of domain walls pinned
at constrictions.

1.

2.

3.

4.

1.

2.

3.

4.

Direct imaging of a
domain wall moved by
consecutive current pulses

Image of a domain wall in highly
spin-polarized magnetite (Fe O )3 4 .

Spintec, Grenoble, France
B. Diény, B. Rodmacq, U. Ebels, C. Baraduc, C. Thirion

Focus of research:

Tasks in the network:

Experiments:

Experienced researcher to be hired.
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Advanced RF measurements
Wide band noise spectrum analysis DC to 26 GHz
Two ports network analysis up to 40 GHz

Theory - basic understanding of spin transfer torque in
diffusive and ballistic regimes
Functional devices - investigate ways to suppress
spin-torque induced noise in GMR and TMR

Magnetotransport, XMCD-photoemission electron
microscopy, high-frequency magneto-optical Kerr
effect

CNRS (Palaiseau), France
V. Cros, J. Grollier, K. Bouzehouane, A. Fert

Focus of research:

Tasks in the network:

Experienced researcher to be hired.
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High frequency characterization, CT-AFM
nanoindentation
Experimental studies of coupled spin transfer
oscillators (STO)

Pillar devices
Point contact devices
Nanowires

Microwave
emission of
a STO

Principle of
CT-AFM
nanoindentation

Thales Research & Technology,
Palaiseau, France

J.-C. Mage, B. Marcilhac, F. Nguyen Van Dau
Focus of research:

Tasks in the network:

Experienced researcher to be hired.
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exploration of CIMS and spin transfer oscillators

Nanowires
Functional devices

Nanopatterning
using CT-AFM

Synchronization
of spin transfer
oscillations

Siemens AG, Corporate Technology,
Erlangen, Germany

M. Rührig

Focus of research:

Tasks in the network:

Experiments:

Experienced researcher to be hired.
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Layer deposition
Magnetic and electric characterization
Prototype device fabrication

Functional devices

Film deposition, lithography, device characterization

Tunnel magneto-
resistive (TMR)
sensor (shown is a
detail of one branch
of a Wheatstone
bridge arrangement

On-chip magnetization
of TMR bridges using
an integrated copper
current line

National Institute of Research & Development
for Technical Physics, Iasi, Romania

H. Chiriac, N. Lupu, P. Pascariu, A.E. Moga
Focus of research:

Tasks in the network:

Early stage researcher (PhD students) to be hired.
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Metallic nanowires, wafer structures
Fabrication of electrodeposited nanowires
Preliminary characterization of nanowire arrays

Nanowires

NIRDTP IasiNIRDTP Iasi

Adam Mickiewicz University, Poznan, Poland
J. Barnas, M. Kowalik, W. Rudzinski, I. Weymann

Focus of research:

Tasks in the network:

Early stage researcher (PhD students) to be hired.
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Spin-dependent transport, magnetoresistance, spin-
valves, domain walls, current-induced switching
Current-induced magnetic switching and dynamics
in nanopillars and other nanoscale systems
Spin torque acting on domain walls and the
associated domain wall motion

Pillar devices
Domain wall propagation

Phase diagram and mode
profiles of a nanopillar structure

Akademia Gorniczo-Hutnicza, University of
Science and Technology, Krakow, Poland

T. Stobiecki, M. Czapkiewicz, M. Zoladz, J. Kanak, Z. Szklarski
Focus of research:

Tasks in the network:

Experiments:

Early stage researcher (PhD student) to be hired.
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Domain observations, Kerr microscopy and
magnetometry, spin-dependent transport
Selection of material and design of multilayer stack in
order to obtain spin valve systems
Investigation of magnetization reversal dynamics by
magnetooptical methods

Domain wall propagation

Kerr microscope and MOKE magnetometer, XRD,
AFM

Kerr microscope

Magnetic domains in (Fe Al ) N /Al O multilayers97 3 85 15 2 3

IMEC, Leuven, Belgium
L. Lagae

Focus of research:

Tasks in the network:

Early stage researcher (PhD student) to be hired.
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Largest European nanoelectronics research centre
located in university city of Leuven, Belgium
Nanofabrication and experimental characterization
(spin wave emission and synchronization) of arrays of
spin torque oscillators

Point contact devices

Imperial College London, Great Britain
R. Cowburn

Focus of research:

Tasks in the network:

Early stage researcher (PhD student) to be hired.

!

!

!

Magnetooptics, domain walls, current-induced
domain wall motion
Electrical current pulses are passed through
domain walls in nanowires in order to study the
static and dynamic responses and to develop
new applications in data storage and magnetic logic

Domain wall propagation

A domain wall
logic circuit

Passing electrical
currents through a
domain wall

Université Paris-Sud, France
(IEF) C. Chappert, T. Devolder, D. Ravelosona, J.-V. Kim

(LPS) J. Miltat, A. Thiaville

Focus of research:

Tasks in the network:

Early stage researcher (PhD student) to be hired.
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Magnetization presession, spin transfer, MRAM,
RF sources
GHz magnetization dynamics controlled by spin
transfer effects in spin valve and tunnel junctions:
experiments and simulations

Point contact devices
Pillar devices
Domain wall propagationRF emission from

a nanocontact

Switching probability
of a spin valve
nanopillar using
spin transfer

INESC-MN, Lisbon, Portugal
S. Freitas, P. P. Freitas, R. Ferreira, R. Macedo, J. Sampaio

Focus of research:

Tasks in the network:

Experienced researcher to be hired.
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Thin film deposition
Spin valves
Magnetic tunnel junctions
Noise of MR devices
Microfabrication, e-beam lithography

Optimization of materials
Fabrication of pillar and spin torque devices
Unpatterned samples provided to other partners for
device fabrication

University of Salamanca, Spain
L. Lopez-Diaz, L. Torres

Focus of research:

Tasks in the network:

Early stage researcher (PhD student) to be hired.
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Modelling, micromagnetic simulations
Simulations of point contact devices (Fig. 1):
code development, current-induced switching and
oscillations, auto-synchronization
Simulations of current-induced magnetization
dynamics in nanowires (Fig. 2): code development,
switching, domain wall motion, coupling

Point contact devices
Nanowires

University of Glasgow, Great Britain
J. Chapman, S. McVitie

Focus of research:

Tasks in the network:

Early stage researcher (PhD student) to be hired.
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Domain walls, Lorentz microscopy, analytical TEM
Nanowires and elements of interest in spintronics
will be fabricated by FIB and EBL
Generation and propagation of DWs will be studied
by Lorentz microscopy
AEM will be used to characterize more complex
multilayer structures grown elsewhere in the network

Domain wall propagation
Pillar devices
Nanowires

DPC images showing
the complex form of
head-to-head Dws at
a nanoconstriction in
a 30 nm thick Py film

200 nm200 nm

XTEM image of single
and multilayer CoFe film
showing grain size and
interface roughening

Focus of research:

Tasks in the network:

Early stage researcher (PhD student) and
experienced researcher to be hired.
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Dynamic magnetic response of laterally patterned
nanostructures
Fast magnetic switching
Spin wave generation, manipulation, and detection
Nonlinear properties of high amplitude spin waves
Epitaxial magnetic films and multilayers: growth
structure and magnetic properties
Modification of magnetic systems by ion irradiation

Characterization of radiated spin waves of point
contact devices by space and time resolved Brillouin
light scattering spectroscopy
Characterization of novel materials with high spin
polarisation using BLS

Technische Universität Kaiserslautern, Germany
B. Hillebrands, B. Leven, J. Hamrle

Micro-focus Brillouin light
scattering spectrometer with
spatial resolution of 300 nm.

Time resolved magneto-
optic Kerr microscope with
spatial resolution of 1 m and
time resolution of 10 ps.
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