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3D nanomagnetic imaging
V. Scagnoli, L.J. Heyderman, C. Donnelly
In 2025 Roadmap on 3D Nanomagnetism, Accepted, Journal of Physics: Condensed Matter (2024)

2024

X-ray Linear Dichroic Tomography of Crystallographic & Topological Defects

A. Apseros, V. Scagnoli, M. Holler, M. Guizar-Sicairos, Z. Gao, C. Appel, L.J. Heyderman, C. Donnelly, J. Ihli
Nature 636, 354 (2024)

Nature Research Briefing: C. Donnelly & J. Ihli, X-ray method takes a 3D fingerprint of materials

PSI Science Feature: Mapping the Nanoscale Architecture of Functional Materials

Focus on three-dimensional artificial spin ice
L. Berchialla, G.M. Macauley, L.J. Heyderman
Appl. Phys. Lett. 125, 220501 (2024) Editor’s pick

Ultrafast Probabilistic Neuron in an Artificial Spin Ice for Robust Deep Neural Networks

Z. Liang, T. Bu, Z. Lyu, Z. Liu, A. Hrabec, L. Wang, Y. Dou, J. Ding, P. Ge, W. Yang, T. Huang, J. Yang, L.J. Heyderman,
Y. Liu, Z. Yu, Z. Luo

Advanced Functional Materials 2417334 (2024)

Plasmon-Enhanced Optical Control of Magnetism at the Nanoscale via the Inverse Faraday Effect
S. Parchenko, K. Hofhuis, A. /°-\berg Larsson, V. Kapaklis, V. Scagnoli, L.J. Heyderman, A. Kleibert
Adv. Photonics Res. 2400083 (2024)

Control of spin—orbit torque-driven domain nucleation through geometry in chirally coupled magnetic tracks
G. Beaulieu, Z. Luo, V. Raposo, L.J. Heyderman, P. Gambardella, E. Martinez, A. Hrabec
Appl. Phys. Lett. 125, 142401 (2024) Editor’s pick

2023

Electrically programmable magnetic coupling in an Ising network exploiting solid-state ionic gating

C. Yun, Z. Liang, A. Hrabec, Z. Liu, M. Huang, L. Wang, Y. Xiao, Y. Fang, W. Li, W. Yang, Y. Hou, J. Yang, L.J. Heyderman,
P. Gambardella, Z. Luo

Nature Communications 14, 6367 (2023)

Effect of periodicity on the magnetic anisotropy in spinel oxide superlattices

F. Motti, L.J. Riddiford, D. Vaclavkova, S. Sahoo, A. Milenko Miiller, C. Vockenhuber, A. Baghi Zadeh, C. Piamonteze,
C. Schneider, V. Scagnoli, L.J. Heyderman

Phys. Rev. B 108, 104426 (2023)

Long-range order in arrays of composite and monolithic magnetotoroidal moments
J. Lehmann, N. Leo, L.J. Heyderman, M. Fiebig
Phys. Rev. B 108, 104405 (2023)

Strong lateral exchange coupling and current-induced switching in single-layer ferrimagnetic films with patterned
compensation temperature

Z. Liu, Z. Luo, I. Shorubalko, C. Vockenhuber, L.J. Heyderman, P. Gambardella, A. Hrabec

Phys. Rev. B 107, L100412 (2023) Editor’s Suggestion
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Stabilising transient ferromagnetic states in nanopatterned FeRh with shape-induced anisotropy
M. Grimes, V. Sazgari, S. Parchenko, J. Zhou, Y. Soh, L.J. Heyderman, T. Thomson, V. Scagnoli
J. Phys. D: Appl. Phys. 56, 485002 (2023)

2022

Real-space imaging of phase transitions in bridged artificial kagome spin ice

K. Hofhuis, S. Skjaerve, S. Parchenko, H. Arava, Z. Luo, A. Kleibert, P.M. Derlet, L.J. Heyderman

Nature Physics 18, 699 (2022)

Associated Article: Susan Kempinger, Long-range order seen at last, News & Views, Nature Physics 18, 608 (2022)
Press Release: A look into the magnetic future (PSI Press Release and ETH News)

Media Coverage: The Register

Geometrical control of disorder-induced magnetic domains in planar synthetic antiferromagnets
K. Hofhuis, X. Wang, A. Hrabec, Z. Luo, Z. Liu, P. Gambardella, P.M. Derlet, L.J. Heyderman
Phys. Rev. Mater. 6, L033001 (2022)

Spin ice devices from nanomagnets
L.J. Heyderman
News & Views, Nature Nanotechnology 17, 435 (2022)

X-ray imaging of the magnetic configuration of a three-dimensional artificial spin ice building block
P. Pip, S. Treves, J. Massey, S. Finizio, Z. Luo, A. Hrabec, V. Scagnoli, J. Raabe, L. Philippe, L.J. Heyderman, C. Donnelly
APL Mater. 10, 101101 (2022)

Precessional dynamics of geometrically scaled magnetostatic spin waves in two-dimensional magnonic fractals
J. Zhou, M. Zelent, S. Parchenko, Z. Luo, V. Scagnoli, M. Krawczyk, L.J. Heyderman, S. Saha
Phys. Rev. B 105, 174415 (2022)

Determination of sub-ps lattice dynamics in FeRh thin films

M. Grimes, H. Ueda, D. Ozerov, F. Pressacco, S. Parchenko, A. Apseros, M. Scholz, Y. Kubota, T. Togashi, Y. Tanaka,
L.J. Heyderman, T. Thomson, V. Scagnoli

Scientific Reports 12, 8584 (2022)

X-ray investigation of long-range antiferromagnetic ordering in FeRh
M. Grimes, N. Gurung, H. Ueda, D.G. Porter, B. Pedrini, L.J. Heyderman, T. Thomson, V. Scagnoli
AIP Advances 12, 035048 (2022) One of the most downloaded papers from the 15th Joint MMM-Intermag Conference

2021

Direct observation of spin correlations in an artificial triangular lattice Ising spin system with grazing-incidence small-angle
neutron scattering

P. Pip, A. Glavic, S.H. Skjeerve, A. Weber, A. Smerald, K. Zhernenkov, N. Leo, F. Mila, L. Philippe, L.J. Heyderman

Nanoscale Horizons 6, 474 (2021)

Field- and Current-Driven Magnetic Domain-Wall Inverter and Diode
Z. Luo, S. Schéren, A. Hrabec, T.P. Dao, G. Sala, S. Finizio, J. Feng, S. Mayr, J. Raabe , P. Gambardella, L.J. Heyderman
Phys. Rev. Applied 15, 034077 (2021) Editor’s Suggestion

Mesoscopic magnetic systems: from fundamental properties to devices

L.J. Heyderman, J. Grollier, C.H. Marrows, P. Vavassori, D. Grundler, D. Makarov, S. Pané
Appl. Phys. Lett. 119, 080401 (2021) APL Special Topic Guest Editorial & Featured Article
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Experimental observation of vortex rings in a bulk magnet

C. Donnelly, K.L. Metlov, V. Scagnoli, M. Guizar-Sicairos, M. Holler, N.S. Bingham, J. Raabe, L.J. Heyderman,

N.R. Cooper, S. Gliga

Nature Physics 17, 316 (2021)

Highlight in Nature Review Physics: Stable magnetic vortices

Swiss Light Source Highlight: Magnetic vortices come full circle

Swiss Physical Society: Magnetic vortices: into the third dimension, C. Donnelly, K.L. Metlov, V. Scagnoli, M. Guizar-
Sicairos, M. Holler, N.S. Bingham, J. Raabe, L.J. Heyderman, N.R. Cooper, S. Gliga, SPG Mitteilungen 65, Progress in Physics
(85) (2021)

Spin-Wave Dynamics and Symmetry Breaking in an Artificial Spin Ice
S. Saha, J. Zhou, K. Hofhuis, A. Kakay, V. Scagnoli, L.J. Heyderman, S. Gliga
Nano Letters 21, 2382 (2021)

Spin-Wave Emission from Vortex Cores under Static Magnetic Bias Fields
S. Mayr, L. FlajSman, S. Finizio, A. Hrabec, M. Weigand, J. Forster, H. Stoll, L.J. Heyderman, M. Urbanek, S. Wintz, J. Raabe
Nano Letters 21, 1584 (2021)

Artificial out-of-plane Ising antiferromagnet on the kagome lattice with very small farther neighbor couplings
J. Colbois, K. Hofhuis, Z. Luo, X. Wang, A. Hrabec, L.J. Heyderman, F. Mila
Phys. Rev. B 104, 024418 (2021)

Synchronization of chiral vortex nano-oscillators
Z.Zeng, Z. Luo, L.J. Heyderman, J.-V. Kim, A. Hrabec
Appl. Phys. Lett. 118, 222405 (2021)

Engineering of intrinsic chiral torques in magnetic thin films based on the Dzyaloshinskii-Moriya interaction
Z. liu, Z. Luo, S. Rohart, L.J. Heyderman, P. Gambardella, A. Hrabec
Phys. Rev. Appl. 16, 054049 (2021)

Route to Tunable Room Temperature Electric Polarization in SrTiOs-CoFe204 Heterostructures
L. Maurel, J. Herrero-Martin, F. Motti, H.B. Vasili, C. Piamonteze, L.J. Heyderman, V. Scagnoli
J. Mater. Chem. C9, 5977 (2021)

2020

Current-driven magnetic domain-wall logic

Z. Luo, A. Hrabec, T. Phuong Dao, G. Sala, S. Finizio, J. Feng, S. Mayr, J. Raabe, P. Gambardella, L.J. Heyderman
Nature 579, 214 (2020)

Associated Articles:

See-Hun Yang, An electrically operated magnetic logic gate, News & Views, Nature 579, 201 (2020)

P. Gambardella, Z. Luo, L.J. Heyderman, Magnetic logic driven by electric current, Physics Today 74, 62 (2021)
ETH News: Combining magnetic data storage and logic

Advances in Artificial Spin Ice
S.H. Skjeerve, C.H. Marrows, R.L. Stamps, L.J. Heyderman
Nature Reviews Physics 2, 13 (2020)

Time-resolved imaging of three-dimensional nanoscale magnetization dynamics

C. Donnelly, S. Finizio, S. Gliga, M. Holler, A. Hrabec, M. Odstr¢il, S. Mayr, V. Scagnoli, L.J. Heyderman,

M. Guizar-Sicairos, J. Raabe

Nature Nanotechnology, 15, 356 (2020) with Cover Image

Press Releases: Short film of a magnetic nano-vortex (PSI); Watching magnetic nano ‘tornadoes’ in 3D (University of
Cambridge); Further Media Coverage: Physics World

Relation between microscopic interactions and macroscopic properties in ferroics

J. Lehmann, A. Bortis, P.M. Derlet, C. Donnelly, N. Leo, L.J. Heyderman, M. Fiebig
Nature Nanotechnology 2020, 15, 896 (2020)
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Thermally superactive artificial kagome spin ice structures obtained with the interfacial Dzyaloshinskii-Moriya interaction
K. Hofhuis, A. Hrabec, H. Arava, N. Leo, Y-L Huang, R.V. Chopdekar, S. Parchenko, A. Kleibert, S. Koraltan, C. Abert,

C. Vogler, D. Suess, P.M. Derlet, L.J. Heyderman

Phys. Rev. B 102, 180405(R) (2020)

Electroless Deposition of Ni—Fe Alloys on Scaffolds for 3D Nanomagnetism
P. Pip, C. Donnelly, M. Débeli, C. Gunderson, L.J. Heyderman, L. Philippe
Small 16, 2004099 (2020)

Switchable adhesion of soft composites induced by a magnetic field
P. Testa, B. Chappuis, S. Kistler, R.W. Style, L.J. Heyderman, E.R. Dufresne
Soft Matter 16, 5806 (2020)

Synthetic chiral magnets promoted by the Dzyaloshinskii—-Moriya interaction
A. Hrabec, Z. Luo, L.J. Heyderman, P. Gambardella
Appl. Phys. Lett. 117, 130503 (2020) Editor’s Pick

Control of emergent magnetic monopole currents in artificial spin ice
H. Arava, E. Y. Vedmedenko, J. Cui, J. Vijayakumar, A. Kleibert, L.J. Heyderman
Phys. Rev. B 102, 144413 (2020)

Ultrafast laser induced precessional dynamics in antiferromagnetically coupled ferromagnetic thin films
J. Zhou, S. Saha, Z. Luo, E. Kirk, V. Scagnoli, L.J. Heyderman
Phys. Rev. B 101, 214434 (2020)

Anisotropy-induced spin reorientation in chemically modulated amorphous ferrimagnetic films

E. Kirk, C. Bull, S. Finizio , H. Sepehri-Amin, S. Wintz , A.K. Suszka, N.S. Bingham, P. Warnicke, K. Hono, P.W. Nutter,
J. Raabe, G. Hrkac, T. Thomson, L.J. Heyderman

Phys. Rev. Materials 4, 074403 (2020)

Control of damping in perpendicularly magnetized thin films using spin-orbit torques
S. Saha, P. Flauger, C. Abert, A. Hrabec, Z. Luo, J. Zhou, V. Scagnoli, D. Suess, L.J. Heyderman
Phys. Rev. B 101, 224401 (2020)

Controlled motion of skyrmions in a magnetic antidot lattice
J. Feilhauer, S. Saha, J. Tobik , M. Zelent, L.J. Heyderman, M. Mruczkiewicz
Phys. Rev. B 102, 184425 (2020)

Evolution of field-induced metastable phases in the Shastry-Sutherland lattice magnet TmB4

D. Langon, V. Scagnoli, U. Staub, O. A. Petrenko, M. Ciomaga Hatnean , E. Canevet, R. Sibille, S. Francoual,
J.R.L. Mardegan, K. Beauvois, G. Balakrishnan, L.J. Heyderman, Ch. Riiegg , T. Fennell

Phys. Rev. B 102, 060407(R) (2020)

2019

Nanomagnetic encoding of shape-morphing micromachines

J. Cui, T.-Y. Huang, Z. Luo, P. Testa, H. Gu, X.-Z. Chen, B.J. Nelson, L.J. Heyderman

Nature 575, 164 (2019)

Associated Article: X. Zhao & Y. Kim, Soft microbots controlled by nanomagnets, News & Views, Nature 575, 58 (2019)
Press Releases: On the way to intelligent microrobots (PSl); Flying by magnetism (ETH News)

Further Media Coverage: Physics World, Chemical & Engineering News, Yahoo Finance Video
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Chirally coupled nanomagnets

Z. Luo, T. Phuong Dao, A. Hrabec, J. Vijayakumar, A. Kleibert, M. Baumgartner, E. Kirk, J. Cui, T. Savchenko,

G. Krishnaswamy, L.J. Heyderman, P. Gambardella

Science 363, 1435 (2019)

Press Release: A compass pointing West (PSI and ETH News)

Lead: Magnetic building blocks in two dimensions by Jelena Stajic

Article in MRS Bulletin: Strong chiral coupling of adjacent nanomagnets achieved by Eva Karatairi (2019)

Swiss Physical Society: Chiral Twist in mesoscopic magnetic systems, A. Hrabec, Z. Luo, T.P. Dao, P. Gambardella,
L.J. Heyderman, SPG Mitteilungen 59, Progress in Physics (70) (2019)

Magnetically Addressable Shape-Memory and Stiffening in a Composite Elastomer

P. Testa, R.W. Style, J. Cui, C. Donnelly, E. Borisova, P.M. Derlet, E.R. Dufresne, L.J. Heyderman
Advanced Materials 1900561, 31 (2019) with Cover Image

PSI Press Release: New material with magnetic shape memory

Article in Materials Today: Magnetic shape-memory material holds great promise

Poling of an artificial magneto-toroidal crystal

J. Lehmann, C. Donnelly, P.M. Derlet, L.J. Heyderman, M. Fiebig

Nature Nanotechnology 14, 141 (2019)

Department of Materials News, ETH Zurich: Swirling Magnetic Order in Artificial Crystals

Engineering Relaxation Pathways in Building Blocks of Artificial Spin Ice for Computation
H. Arava, N. Leo, D. Schildknecht, J. Cui, J. Vijayakumar, P. M. Derlet, A. Kleibert, L.J. Heyderman
Phys. Rev. Applied 11, 054086 (2019) Editor's Suggestion

Continuous magnetic phase transition in artificial square ice
0. Sendetskyi, V. Scagnoli, N. Leo, L. Anghinolfi, A. Alberca, J. Lining, U. Staub, P.M. Derlet, L.J. Heyderman
Phys. Rev. B 99, 214430 (2019) Editor’s Suggestion

Formation of Néel-type skyrmions in an antidot lattice with perpendicular magnetic anisotropy

S. Saha, M. Zelent, S. Finizio, M. Mruczkiewicz, S. Tacchi, A.K. Suszka, S. Wintz, N.S. Bingham, J. Raabe, M. Krawczyk, L.J.

Heyderman
Phys. Rev. B 100, 144435 (2019)

Chiral domain wall injector driven by spin-orbit torques
T.P. Dao, M. Miiller, Z. Luo, M. Baumgartner, A. Hrabec, L.J. Heyderman, P. Gambardella
Nano Lett. 19, 5930 (2019)

Continuous ground-state degeneracy of classical dipoles on regular lattices
D. Schildknecht, M. Schiitt, P.M. Derlet, L.J. Heyderman
Phys. Rev. B 100, 014426 (2019)

Characterisation of Size Distribution and Positional Misalignment of Nanoscale Islands by Small-Angle X-ray Scattering

G. Heldt, P. Thompson, R.V. Chopdekar, J. Kohlbrecher, S. Lee, L.J. Heyderman, T. Thomson
J. Appl. Phys. 125, 014301 (2019)

2018

Collective magnetism in an artificial 2D XY spin system

N. Leo, S. Holenstein, D. Schildknecht, O. Sendetskyi, H. Luetkens, P.M. Derlet, V. Scagnoli, D. Langon, J.R.L. Mardegan, T.

Prokscha, A. Suter, Z. Salman, S. Lee, L.J. Heyderman
Nature Communications 9, 2850 (2018)

Computational logic with square rings of nanomagnets
H. Arava, P. M. Derlet, J. Vijayakumar, J. Cui, N.S. Bingham, A. Kleibert, L.J. Heyderman
Nanotechnology 29, 265205 (2018)

5/19


https://www.psi.ch/en/media/our-research/a-compass-pointing-west
https://www.ethz.ch/en/news-and-events/eth-news/news/2019/03/a-compass-pointing-west.html
http://science.sciencemag.org/content/363/6434/1411.2?rss=1&intcmp=trendmd-sci
https://www.cambridge.org/core/journals/mrs-bulletin/news/strong-chiral-coupling-of-adjacent-nanomagnets-achieved
https://www.sps.ch/fileadmin/articles-pdf/2019/Mitteilungen_Progress_70.pdf
https://onlinelibrary.wiley.com/doi/10.1002/adma.201970207
https://www.psi.ch/en/media/our-research/new-material-with-magnetic-shape-memory
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Phase diagram of dipolar-coupled XY moments on disordered square lattices
D. Schildknecht, L.J. Heyderman, P.M. Derlet
Phys. Rev. B 98, 064420 (2018)

Tomographic reconstruction of a three-dimensional magnetization vector field
C. Donnelly, S. Gliga, V. Scagnoli, M. Holler, J. Raabe, L.J. Heyderman and M. Guizar-Sicairos
New J. Phys. 20, 083009 (2018)

Observation of the out-of-plane magnetization in a mesoscopic ferromagnetic structure superjacent to a superconductor
A.K. Suszka, S. Gliga, P. Warnicke, S. Wintz, S. Saha, K.M. Charipar, H. Kim, P. Wohlhter, E. Kirk, S. Finizio, J. Raabe,
J.D.S. Witt, L.J. Heyderman, N.S. Bingham

Appl. Phys. Lett. 113, 162601 (2018)

Direct observation of electron density reconstruction at the metal-insulator transition in NaOsO3

N. Gurung, N. Leo, S.P. Collins, G. Nisbet, G. Smolentsev, M. Garcia-Fernandez, K. Yamaura, L.J. Heyderman, U. Staub,
Y. Joly, D.D. Khalyavin, S.W. Lovesey, V. Scagnoli

Phys. Rev. B 98, 115116 (2018)

Generation of coherent extreme ultraviolet radiation from a—quartz using 50 fs laser pulses at a 1030 nm wavelength and
high repetition rates

T.T. Luu, V. Scagnoli, S. Saha, L.J. Heyderman, H.J. Wérner

Opt. Lett. 43, 1790 (2018)

2017

Three-dimensional magnetization structures revealed with X-ray vector nanotomography

C. Donnelly, M. Guizar-Sicairos, V. Scagnoli, S. Gliga, M. Holler, J. Raabe, L.J. Heyderman

Nature 547, 328 (2017)

Associated Articles:

P. Fischer, ‘X-rays used to watch spins in 3D’, News & Views, Nature 547, 290 (2017)

M. Beckers, ‘Einblick ins Innere eines Magneten’, Spektrum der Wissenschaft, October 2017

J.L. Miller, ‘X rays peer inside a magnet’, Physics Today 70, 9, 17 (2017)

C. Donnelly, L.J. Heyderman, S. Gliga, M. Guizar-Sicairos, ‘Rontgenblick fir Magnete’ Phys. Unserer Zeit 6, 266, 2017
C. Donnelly, V. Scagnoli, L.J. Heyderman, M. Guizar-Sicairos, M. Holler, J. Raabe, S. Gliga, ‘Hard-X-Ray Magnetic
Tomography’ Optics & Photonics News, December 2017

PSI Press Release: Diving into magnets. Further Media Coverage: Physics World, MRS Bulletin, Forbes

Emergent dynamic chirality in a thermally driven artificial spin ratchet

S. Gliga, G. Hrkac, C. Donnelly, J. Biichi, A. Kleibert, J. Cui, A. Farhan, E. Kirk, R.V. Chopdekar, Y. Masaki, N.S. Bingham,
A. Scholl, R.L. Stamps, L.J. Heyderman

Nature Materials 16, 1106 (2017)

Associated Articles:

S. Bramwell, ‘Artificial spin ice: A ratchet made of tiny magnets’, News & Views, Nature Materials 1053, 16 (2017)

PSI Scientific Highlight: Magnetic structures take a new turn

Press Releases: Scientists create magnetic system that transforms heat into motion Univ. of Glasgow & Univ. of Exeter
Nature Research Highlight 2017: Nanoscale ratchet is driven by heat

Magnetic charge and moment dynamics in artificial kagome spin ice
A. Farhan, P.M. Derlet, L. Anghinolfi, A. Kleibert, L.J. Heyderman
Phys. Rev. B 96, 064409 (2017)

Interfacial room temperature magnetism and enhanced magnetocaloric effect in strained Lao.ssCao.3aMn0O3/BaTiOs
heterostructures

N.S. Bingham, A.K. Suszka, C.A.F. Vaz, H. Kim, L.J. Heyderman

Phys. Rev. B 96, 024419 (2017)

Tunable magnetic vortex resonance in a potential well

P. Warnicke, P. Wohlhiiter, A. K. Suszka, S.E. Stevenson, L.J. Heyderman, J. Raabe
Phys. Rev. B 96, 024419 (2017)
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Vortex motion in amorphous ferrimagnetic thin film elements
H. Oezelt, E. Kirk, P. Wohlhter, E. Miiller, L.J. Heyderman, A. Kovacs, T. Schrefl
AIP Advances 7, 056001 (2017)

2016

Nanoparticle-Based Magnetoelectric BaTiOs-CoFe204 Thin Film Heterostructures for Voltage Control of Magnetism
D. Erdem, N.S. Bingham, F.J. Heiligtag, N. Pilet, P. Warnicke, C.A.F. Vaz, Y. Shi, M. Buzzi, J.L.M. Rupp, L.J. Heyderman
and M. Niederberger

ACS Nano 10, 9840 (2016)

High resolution hard x-ray magnetic imaging with dichroic ptychography

C. Donnelly, V. Scagnoli, M. Guizar-Sicairos, M. Holler, F. Wilhelm, F. Guillou, A. Rogalev, C. Detlefs, A. Menzel, J. Raabe,
L.J. Heyderman

Phys. Rev. B 94, 064421 (2016)

Magnetic diffuse scattering in artificial kagome spin ice
0. Sendetskyi, L. Anghinolfi, V. Scagnoli, G. Moller, N. Leo, A. Alberca, J. Kohlbrecher, J. Liining, L.J. Heyderman
Phys. Rev. B 93, 224413 (2016) Editor's Suggestion (approx. 5% of published manuscripts)

CoFe>04 and CoFe:04 -SiO2 Nanoparticle Thin Films with Perpendicular Magnetic Anisotropy for Magnetic and Magneto-
Optical Applications

D. Erdem, N.S. Bingham, F.J. Heiligtag, N. Pilet , P. Warnicke, L.J. Heyderman, M. Niederberger

Adv. Funct. Mater. 26, 1954 (2016)

Complex spin configurations in hybrid magnetic multilayer structures due to mutual spin imprinting
M.T. Bryan, G. Heldt, T. Thomson, L.J. Heyderman, G. Hrkac
Phys. Rev. B 94, 104415 (2016)

Magnetic Phases of Sputter Deposited Thin-Film Erbium
J.D.S. Witt, J.F.K. Cooper, N. Satchell, C. J. Kinane, P.J. Curran, S. J. Bending, S. Langridge, L.J. Heyderman, G. Burnell
Scientific Reports 6, 39021 (2016)

Switching field distribution of exchange coupled ferri-/ferromagnetic composite bit patterned media
H. Oezelt, A. Kovacs, J. Fischbacher, P. Matthes, E. Kirk, P. Wohlhiter, L.J. Heyderman, M. Albrecht, T. Schrefl
J. Appl. Phys. 120, 093904 (2016)

2015

Thermodynamic phase transitions in a frustrated magnetic metamaterial

L. Anghinolfi, H. Luetkens, J. Perron, M.G. Flokstra, O. Sendetskyi, A. Suter, T. Prokscha, P.M. Derlet, S.L. Lee and L.J.
Heyderman

Nature Communications 6, 8278 (2015)

PSI Press Release: Tiny magnets mimic steam, water and ice

Media Coverage: Yale Scientific, IFL Science

Nanoscale switch for vortex polarization mediated by Bloch core formation in magnetic hybrid systems

P. Wohlhiiter, M.T. Bryan, P. Warnicke, S. Gliga, S.E. Stevenson, G. Heldt, L. Saharan, A. Kinga Suszka, C. Moutafis,
R.V. Chopdekar, J. Raabe, T. Thomson, G. Hrkac, L.J. Heyderman

Nature Communications 6, 7836 (2015)

Media Coverage: Mikroskopischer Magnetisierungsschalter at pro-physik.de, September 2015

YouTube animation: Local control of vortex core reversal in a magnetic hybrid system

Element-Specific X-Ray Phase Tomography of 3D Structures at the Nanoscale

C. Donnelly, M. Guizar-Sicairos, V. Scagnoli, M. Holler, T. Huthwelker, A. Menzel, |. Vartiainen, E. Miiller, E. Kirk, S. Gliga,
J. Raabe, L.J. Heyderman

Phys. Rev. Lett. 114, 115501 (2015)

PSI Press release: Nanometres in 3D
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Broken vertex symmetry and finite zero-point entropy in the artificial square ice ground state
S. Gliga, A. Kdkay, L.J. Heyderman, R. Hertel, O. G. Heinonen
Phys. Rev. B 92, 060413(R) (2015)

Micromagnetic simulation of exchange coupled ferri-/ferromagnetic composite in bit patterned media
H. Oezelt, A. Kovacs, P. Wohlhiter, E. Kirk, D. Nissen, P. Matthes, L.J. Heyderman, M. Albrecht, T. Schrefl
J. Appl. Phys. 117, 17E501 (2015)

2014

Thermal fluctuations in artificial spin ice

V. Kapaklis, U.B. Arnalds, A. Farhan, R.V. Chopdekar, A. Balan, A. Scholl, L.J. Heyderman, B. Hjérvarsson
Nature Nanotechnology 9, 514 (2014) appeared in Advanced Light Source News

Topologically confined vortex oscillations in hybrid [Co/Pd]s-Permalloy structures
G. Heldt, M.T. Bryan, G. Hrkac, S.E. Stevenson, R.V. Chopdekar, J. Raabe, T. Thomson, L.J. Heyderman
Appl. Phys. Lett. 104, 182401 (2014) with Cover Image

Thermally Induced Magnetic Relaxation in Building Blocks of Artificial Kagome Spin Ice

A. Farhan, A. Kleibert, P.M. Derlet, L. Anghinolfi, A. Balan, R.V. Chopdekar, M. Wyss, S. Gliga, F. Nolting,
L.J. Heyderman

Phys. Rev. B 89, 214405 (2014)

Focus on artificial frustrated systems
J. Cumings, LJ. Heyderman, C.H. Marrows, R.L. Stamps
New J. Phys. 16, 075016 (2014) — Editorial

2013

Artificial ferroic systems: novel functionality from structure, interactions and dynamics
L.J. Heyderman and R.L. Stamps

J. Phys.: Condens. Matter 25, 363201 (2013) - Topical Review

Exploring hyper-cubic energy landscapes in thermally active finite artificial spin ice systems

A. Farhan, P.M. Derlet, A. Kleibert, A. Balan, R.V. Chopdekar, M. Wyss, L. Anghinolfi, F. Nolting, L.J. Heyderman
Nature Physics 9, 375 (2013)

Associated Article: C. Marrows in News & Views section of Nature Physics, 9, 324 (2013)

PSI Press Release: Tiny Magnets as a Model System

Direct Observation of Thermal Relaxation in Artificial Spin Ice
A. Farhan, P.M. Derlet, A. Kleibert, A. Balan, R.V. Chopdekar, M. Wyss, J. Perron, A. Scholl, F. Nolting and L.J. Heyderman
Phys. Rev. Lett. 111, 057204 (2013)

Crystal-clear order
L.J. Heyderman
News & Views, Nature Nanotechnology 8, 705 (2013)

Extended reciprocal space observation of artificial spin ice with x-ray magnetic resonant scattering

J. Perron, L. Anghinolfi, B. Tudu, N. Jaouen, J.-M. Tonnerre, M. Sacchi, F. Nolting, J. Lining, L.J. Heyderman
Phys. Rev. B 88, 214424 (2013)

Editor's Suggestion (approx. 5% of published manuscripts) and Synchrotron SOLEIL highlight

Single domain spin manipulation by electric fields in strain coupled artificial multiferroic nanostructures

M. Buzzi, R.V. Chopdekar, J. L. Hockel, A. Bur, T. Wu, N. Pilet, P. Warnicke, G.P. Carman, L.J. Heyderman, F. Nolting
Phys. Rev. Lett. 111, 027204 (2013)
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Controlling vortex chirality in hexagonal building blocks of artificial spin ice
R.V. Chopdekar, G. Duff, R.V. Higli, E. Mengotti, D. A. Zanin, L.J. Heyderman, H.B. Braun
New J. Phys. 15, 125033 (2013) with Video Abstract

Dynamic stabilization of nonequilibrium domain configurations in magnetic squares with high amplitude excitations
S.E. Stevenson, C. Moutafis, G. Heldt, R.V. Chopdekar, C. Quitmann, L.J. Heyderman, J. Raabe
Phys. Rev. B 87, 054423 (2013)

Strain-dependent magnetic configurations in manganite-titanate heterostructures probed with soft X-ray techniques
R.V. Chopdekar, J. Heidler, C. Piamonteze, Y. Takamura, A. Scholl, S. Rusponi, H. Brune, L.J. Heyderman, F. Nolting
European Physical Journal B 86, 241 (2013)

The effect of magnetic anisotropy on the spin configurations of patterned Lao.7Sro.3MnQO3z elements

P .Wohlhiiter, J. Rhensius, C.A.F. Vaz, .J Heidler, H.S. Kérner, A. Bisig, M. Foerster, L. Méchin, F. Gaucher, A. Locatelli,
M.A. Nino, S. El Moussaoui, F. Nolting, E. Goering, L.J. Heyderman, M. Kladui

J. Phys.: Condens. Matter 25 176004 (2013)

Optimal ferromagnetically-coated carbon nanotube tips for ultra-high resolution magnetic force microscopy
Y. Lisunova, J. Heidler, I. Levkivskyi, I. Gaponenko, A. Weber, C. Caillier, L.J. Heyderman, M. Klaui, P. Paruch
Nanotechnology 24, 105705 (2013)

Domain-Wall Induced Large Magnetoresistance Effects at Zero Applied Field in Ballistic Nanocontacts
A. von Bieren, A.K. Patra, S. Krzyk, J. Rhensius, R.M. Reeve, L.J. Heyderman, R. Hoffmann-Vogel, M. Klaui
Phys. Rev. Lett. 110, 067203 (2013)

Magnetic Nanostructures, 2003-2012
2012

Ultrafast heating as a sufficient stimulus for magnetization reversal in a ferrimagnet

T.A. Ostler, J. Barker, R.F.L. Evans, R.W. Chantrell, U. Atxitia, O. Chubykalo-Fesenko, S.El Moussaoui,

L. Le Guyader, E. Mengotti, L.J. Heyderman, F. Nolting, A. Tsukamoto, A. Itoh, D. Afanasiev, B.A. lvanov,
A.M. Kalashnikova, K. Vahaplar, J. Mentink, A. Kirilyuk, Th. Rasing, A.V. Kimel

Nature Communications 3, 666 (2012)

Spatially resolved strain-imprinted magnetic states in an artificial multiferroic

R.V. Chopdekar, V.K. Malik, A. Fraile Rodriguez, L. Le Guyader, Y. Takamura, A. Scholl, D. Stender, C.W. Schneider,
C. Bernhard, F. Nolting, L.J. Heyderman

Phys. Rev. B 86, 014408 (2012) Editor's Suggestion (approx. 5% of published manuscripts)

Thermalized ground state of artificial kagome spin ice building blocks

U. B. Arnalds, A. Farhan, R.V. Chopdekar, V. Kapaklis, A. Balan, E.Th. Papaioannou, M. Ahlberg, F. Nolting, L.J. Heyderman,
B. Hjorvarsson

Appl. Phys. Lett. 101, 112404 (2012)

Demonstration of laser induced magnetization reversal in GdFeCo nanostructures

L. Le Guyader, S. El Moussaoui, M. Buzzi, R.V. Chopdekar, L.J. Heyderman, A. Tsukamoto, A. Itoh, A. Kirilyuk, Th. Rasing, A.
V. Kimel, F. Nolting

Appl. Phys. Lett. 101, 022410 (2012)

Emergent magnetic monopoles, disorder, and avalanches in artificial kagome spin ice (invited)
R.V. Higli, G. Duff, B. O’Conchuir, E. Mengotti, L.J. Heyderman, A. Fraile Rodriguez, F. Nolting, H.B. Braun
J. Appl. Phys. 111, 07E103 (2012)

Control of the magnetization in pre-patterned half-metallic Lao.7Sro.3MnOs Nanostructures

J. Heidler, J. Rhensius, C.A.F. Vaz, P. Wohlhiiter, H.S. Kérner, A. Bisig, S. Schweitzer, A. Farhan, L. Méchin, L. Le Guyader,
F. Nolting, A. Locatelli, T.0. Mentes, M.A. Nifio, F. Kronast, L.J. Heyderman, M. Kl3ui

J. Appl. Phys. 112, 103921 (2012)
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100.Artificial kagome spin ice: dimensional reduction, avalanche control and emergent magnetic monopoles
By R.V. Higli, G. Duff, B. O'Conchuir, E. Mengotti, A. Fraile Rodriguez, F. Nolting, L.J. Heyderman, H.B. Braun
Phil. Trans. Roy. Soc. A 370, 5767(2012)

101.Element-specific hysteresis loop measurements on Individual 35 nm islands with scanning transmission X-ray microscopy
F. Luo, T. Eimdller, E. Amaladass, M.S. Lee, L.J. Heyderman, H.H. Solak, T. Tyliszczak
J. Nanosci. Nanotechnol. 12(3):2484 (2012)

102.Nanostructuring of GdFeCo Thin Films for Laser Induced Magnetization Switching
L. Le Guyader, S. El Moussaoui, E. Mengotti, L.J. Heyderman, F. Nolting, A. Tsukamoto, A. Itoh, A. Kirilyuk, Th. Rasing,
A.V. Kimel
J. Magn. Soc. Jpn. 36, 21 (2012)

2011
103.Real space observation of emergent magnetic monopoles and associated Dirac strings in artificial kagome spin ice
E. Mengotti, L.J. Heyderman, A. Fraile Rodriguez, F. Nolting, R.V. Hiigli, H.-B. Braun
Nature Physics 7, 68 (2011) with Cover Image
PSI Press Release: Moving Monopoles Caught on Camera
Associated Media Articles:
L. Heyderman, F. Nolting & H.-B. Braun, ‘Monopole aus Nanomagneten’, Spektrum der Wissenschaft, March 2011
H.-B. Braun, R. Higli & L. Heyderman ‘Des aimants qui perdent le Nord’, Dossier pour la Science, No 79, April-June 2013
H.-B. Braun, R. Higli & L. Heyderman, ‘Nordpole ohne Siidpole’, Spektrum der Wissenschaft, February 2014

104.Control of spin configuration in half-metallic Lao.7Sro.3MnOs nano-structures
J. Rhensius, C.A.F. Vaz, A. Bisig, S. Schweitzer, J. Heidler, H.S. Korner, A. Locatelli, M.A. Nifio, M. Weigand, L. Méchin,
F. Gaucher, E. Goring, L.J. Heyderman, M. Klaui
Appl. Phys. Lett. 99, 062508 (2011)

105.Spin configurations in CozFeAlo.Sio.s Heusler alloy thin film elements
C.A.F. Vaz, J. Rhensius, J. Heidler, P. Wohlhiter, A. Bisig, H.S. Kérner, T.O. Mentes, A. Locatelli, L. Le Guyader, F. Nolting,
T. Graf, C. Felser, L.J. Heyderman, M. Klaui
Appl. Phys. Lett. 99, 182510 (2011)

106.Concurrent field enhancement and high transmission of THz radiation in nanoslit arrays
M. Shalaby, H. Merbold, M. Peccianti, L. Razzari, G. Sharma, T. Ozaki, R. Morandotti, T. Feurer, A. Weber, L. Heyderman,
B. Patterson, H. Sigg
Appl. Phys. Lett. 99, 041110 (2011)

107.Formation of magnetic domains and domain walls in epitaxial Fe304 (100) elements (invited)
M. Fonin, C. Hartung, U. Rudiger, D. Backes, L. Heyderman, F. Nolting, A. Fraile Rodriguez, M. Klaui
J. Appl. Phys. 109, 07D315 (2011)

108.Tuneable magnetic patterning of paramagnetic FesoAlao (at.%)
by consecutive ion irradiation through pre-lithographed shadow masks
A. Varea, E. Menéndez, J. Montserrat, E. Lora-Tamayo, A. Weber, L.J. Heyderman, S.C. Deevi, K.V. Rao, S. Surifiach,
M.D. Bardg, K.S. Buchanan, J. Nogués, J. Sort
J. Appl. Phys. 109, 093918 (2011)

2010

109.Imaging of Domain Wall Inertia in Permalloy Half-Ring Nanowires by Time-Resolved Photoemission Electron Microscopy
J. Rhensius, L. Heyne, D. Backes, S. Krzyk, L.J. Heyderman, L. Joly, F. Nolting, M. Kl3ui
Phys. Rev. Lett. 104, 067201 (2010)

110.Size-Dependent Spin Structures in Iron Nanoparticles

A. Fraile Rodriguez, A. Kleibert, J. Bansmann, A. Voitkans, L.J. Heyderman, F. Nolting
Phys. Rev. Lett. 104, 127201 (2010)
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111.Nonadiabatic spin torque investigated using thermally activated magnetic domain wall dynamics
M. Eltschka, M. Wétzel, J. Rhensius, S. Krzyk, U. Nowak, M. Kldui, T. Kasama, R.E. Dunin-Borkowski, L.J. Heyderman,
H.J. van Driel, R.A. Duine
Phys. Rev. Lett. 105, 056601 (2010)

112.Domain-Wall Depinning Assisted by Pure Spin Currents
D. llgaz, J. Nievendick, L. Heyne, D. Backes, J. Rhensius, T.A. Moore, M.A. Nifio, A. Locatelli, T.O. Mentes, A.v. Schmidsfeld,
A.v. Bieren, S. Krzyk, L.J. Heyderman, M. Klaui
Phys. Rev. Lett. 105, 076601 (2010)

113.Direct Determination of Large Spin-Torque Nonadiabaticity in Vortex Core Dynamics
L. Heyne, J. Rhensius, D. ligaz, U. Ridiger, M. Kladi, L. Joly, F. Nolting, L.J. Heyderman, J.U. Thiele, F. Kronast
Phys. Rev. Lett. 105, 187203 (2010) Editor’s choice and Selected for a Viewpoint in Physics

114. Magnetic-field-induced domain-wall motion in permalloy nanowires with modified Gilbert damping
T.A. Moore, P. Mohrke, L. Heyne, A. Kaldun, M. Klaui, D. Backes, J. Rhensius, L.J. Heyderman, J.-U. Thiele, G. Woltersdorf,
A. Fraile Rodriguez, F. Nolting, T.0. Mentes, M.A. Nifio, A. Locatelli
Phys. Rev. B 82, 094445 (2010)

115.Magnetoresistance measurement of tailored Permalloy nanocontacts
A.K. Patra, A. von Bieren A, S. Krzyk, J. Rhensius, L.J. Heyderman, R. Hoffmann, M. Klaui
Phys. Rev. B 82, 134447 (2010)

116.Current-induced vortex dynamics and pinning potentials probed by homodyne detection
J.-S. Kim, O. Boulle, S. Verstoep, L. Heyne, J. Rhensius, M. Kldui, L.J. Heyderman, F. Kronast, R. Mattheis, C. Ulysse, G. Faini
Phys. Rev. B 82, 104427 (2010)

117.Direct observation of high velocity current induced domain wall motion
L. Heyne, J. Rhensius, A. Bisig, S. Krzyk, P. Punke, M. Kl&ui, L.J. Heyderman, L. Le Guyader, F. Nolting
Appl. Phys. Lett. 96, 032504 (2010)

118.Direct imaging of current induced magnetic vortex gyration in an asymmetric potential well
A. Bisig, J. Rhensius, M. Kammerer, M. Curcic, H. Stoll, G. Schiitz, B. Van Waeyenberge, K W. Chou, T. Tyliszczak,
L.J. Heyderman, S. Krzyk, A. von Bieren, M. Klaui
Appl. Phys. Lett. 96, 152506 (2010)

119.Current-induced domain wall motion in NisoFezo nanowires with low depinning fields
G. Malinowski, A. Lorincz, S. Krzyk, P. Mohrke, D. Bedau, O.Boulle, J. Rhensius, L.J. Heyderman, Y. J. Cho, S. Seo, M. Klaui
J. Phys. D: Appl. Phys. 43, 045003 (2010)

120.Tailoring laser-induced domain wall pinning
P. Mohrke, J. Rhensius, J.-U. Thiele, L.J. Heyderman, M. Klaui
Solid State Communications 150, 489 (2010)

121.Domain wall velocity measurement in permalloy nanowires with X-ray magnetic circular dichroism imaging and single shot
Kerr microscopy
T.A. Moore, P. Mohrke, L. Heyne, A. Kaldun, M. Klaui, D. Backes, J. Rhensius, L.J. Heyderman, J.-U. Thiele, A. Fraile
Rodriguez, F. Nolting, T.O. Mentes, M.A. Nino, A. Locatelli, A. Potenza, H. Marchetto, S. Cavill, S.S. Dhesi
J. Magn. Magn. Mater. 322, 1347 (2010)

2009

122.Direct magnetic patterning due to the generation of ferromagnetism by selective ion irradiation of paramagnetic FeAl
alloys
E. Menéndez, J. Sort, M.O. Liedke, J. Fassbender, T. Gemming, A. Weber, L.J. Heyderman, S. Surifiach, K.V. Rao, S.C. Deevi,
M. Dolors Baré, J. Nogués
Small 5, 229 (2009)
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123.Extreme ultraviolet interference lithography at the Paul Scherrer Institut
V. Auzelyte, C. Dais, P. Farquet, D.Grltzmacher, L.J. Heyderman, F. Luo, S. Olliges, C. Padeste, P.K. Sahoo, T. Thomson,
A. Turchanin, C. David, H.H. Solak
J. Micro/Nanolith. MEMS MOEMS 8, 021204 (2009); acknowledged by journal in 2012 for high number of citations

124.Template-directed self-assembled magnetic nanostructures for probe recording
P. Kappenberger, F. Luo, L.J. Heyderman, H.H. Solak, C. Padeste, C. Brombacher, D. Makarov, T.V. Ashworth,
L. Philippe, H.J. Hug, M. Albrecht
Appl. Phys. Lett. 95,023116 (2009)

125.Direct evidence of imprinted vortex states in the antiferromagnet of exchange biased microdisks
G. Salazar-Alvarez, J.J. Kavich, J. Sort, A. Mugarza, S. Stepanow, A. Potenza, H. Marchetto, S.S. Dhesi, V. Baltz,
B. Dieny, A. Weber, L.J. Heyderman, J. Nogués, P. Gambardella
Appl. Phys. Lett. 95, 012510 (2009)

126.Effects of combined current injection and laser irradiation on Permalloy microwire switching
J.H. Franken, P. Mohrke, M. Kldui, J. Rhensius, L.J. Heyderman, J.-U. Thiele, H.J.M. Swagten, U.J. Gibson,
U. Riidiger
Appl. Phys. Lett. 95, 212502 (2009)

127.5caling of spin relaxation and angular momentum dissipation in permalloy nanowires
T.A. Moore, M. Klaui, L. Heyne, P. Mdhrke, D. Backes, J. Rhensius, U. Rudiger, L.J. Heyderman, J.-U. Thiele,
G. Woltersdorf, C. H. Back, A. Fraile Rodriguez, F. Nolting, T.O. Mentes, M.A. Nifio, A. Locatelli, A. Potenza,
H. Marchetto, S. Cavill, S.S. Dhesi
Phys. Rev. B 80, 132403 (2009)

128.Geometry-dependent scaling of critical current densities for current-induced domain wall motion and transformations
L. Heyne, J. Rhensius, Y.-J. Cho, D. Bedau, S. Krzyk, C. Dette, H.S. Kérner, J. Fischer, M. Laufenberg, D. Backes,
L.J. Heyderman, L. Joly, F. Nolting, G. Tatara, H. Kohno, S. Seo, U. Ridiger, M. Klaui
Phys. Rev. B 80, 184405 (2009)

129.Dipolar energy states in clusters of perpendicular magnetic nanoislands
E. Mengotti, L.J. Heyderman, A. Bisig, A. Fraile Rodriguez, L. Le Guyader, F. Nolting, H.B. Braun
J. Appl. Phys. 105, 113113 (2009)

130.Reversible switching between bidomain states by injection of current pulses in a magnetic wire with out-of-plane
magnetization
0. Boulle, L. Heyne, J. Rhensius, M. Kldui, U. Rudiger, L. Joly, L. Le Guyader, F. Nolting, L.J. Heyderman,
G. Malinowski, H.J.M. Swagten, B. Koopmans, C. Ulysse, G. Faini
J. Appl. Phys. 105, 07C106 (2009)

131.Concepts for Domain Wall Motion in Nanoscale Ferromagnetic Elements due to Spin Torque and in Particular Oersted
Fields
M. Kl&ui, D. llgaz, L. Heyne, J.-Seo Kim, O. Boulle, C. Schieback, F. Zinser, S. Krzyk, M. Fonin, U. Rudiger, D.Backes,
L.J. Heyderman, T. O. Mentes, A. Locatelli
Journal of Magnetics, 14, 53-61 (2009)

2008

132.Building blocks of an artificial kagome spin ice: Photoemission electron microscopy of arrays of ferromagnetic islands
E. Mengotti, L.J. Heyderman, A. Fraile Rodriguez, A. Bisig, L. Le Guyader, F. Nolting, H. B. Braun
Phys. Rev. B 78, 144402 (2008); Review: A. Trabesinger in News & Views section of Nature Physics, 4 832 (2008)

133.Large Scale Synthesis of Single Crystalline Iron Oxide Magnetic Nanorings
C.-J. Jia, L.-D. Sun, F. Luo, X.-D. Han, L.J. Heyderman, Z.-G. Yan, C.-H. Yan, K. Zheng, Z. Zhang, M. Takano, N. Hayashi,
M. Eltschka, M. Klaui, U. Riidiger, T. Kasama, L. Cervera-Gontard, R. E. Dunin-Borkowski, G. Tzvetkov, J. Raabe
J. Am. Chem. Soc. (JACS) 130, 16968 (2008)
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