SEMINARIUM Z MAGNETYZMU I NADPRZEWODNICTWA
Uprzejmie zawiadamiamy, że w środę
05 maja 2021 r., o godz.10:00 
odbędzie się seminarium on-line (link podany jest na stronie IF PAN), 
na którym
Prof. Dr. Manuel Angst 

Jülich Centre for Neutron Science JCNS and Peter Grünberg Institut PGI, JARA-FIT, Forschungszentrum Jülich GmbH, 52425 Jülich, Germany
wygłosi referat na temat:

“Revealing the Absolute Direction of the Dzyaloshinskii-Moriya Interaction in Prototypical Weak Ferromagnets by Polarized Neutrons”

The magnetic properties of materials, important for many applications, are determined by fundamental magnetic interactions between the ions. In addition to the “normal” (symmetric) exchange interaction with energy [image: image2.png]xS, S,



, there sometimes a weak antisymmetric exchange interaction ([image: image4.png]ExS, xS,



) depending on relativistic spin-orbit coupling. This so-called Dzyaloshinskii-Moriya Interaction (DMI) was first proposed in the 1950s to explain weak ferromagnetism (WFM), the small canting of otherwise collinear antiferromagnetic structures leading to a small net magnetization, in -Fe2O3 and other materials [1]. The DMI is currently attracting significant interest because it is present in many complex magnetic structures and is the driving force in stabilizing various novel topological magnetic structures such as spin spirals, magnetic skyrmions, or magnetic soliton lattices [2]. The absolute direction of the DMI is often a decisive factor in determining the system’s chirality in both bulk and interfaces and the knowledge of both is required for the design of functional heterostructures [3]. While the determination of the absolute direction of the DMI arising at interfaces is routinely done with Brillouin light scattering, and the DMI in bulk systems featuring spirals with neutron scattering methods, the experimental determination of the absolute DMI-direction in WFM is challenging. A complex resonant x-ray scattering technique had recently been proposed and applied to MnCO3 [4]. In this seminar, I will present a method to use polarized neutron scattering that was recently developed and used to determine for the first time the absolute direction of the DMI in classical -Fe2O3 [5]. The application of the method to further WFM of various crystal symmetries will also be discussed.

[1] I.E. Dzyaloshinskii, JETP 5, 1259 (1957); J. Phys. Chem. Solids 4, 241 (1958). T. Moriya, Phys. Rev. Lett. 4, 228 (1960); Phys. Rev. 120, 91 (1960).

[2] M. Bode, M. Heide, K. von Bergmann, P. Ferriani, S. Heinze, G. Bihlmayer, A. Kubetzka, O. Pietzsch, S. Blügel, and R. Wiesendanger, Nature 447, 190 (2007). S. Heinze, K. von Bergmann, M. Menzel, J. Brede, A. Kubetzka, R. Wiesendanger, G. Bihlmayer, and S. Blügel, Nat. Phys. 7, 713 (2011). Y. Togawa et al., T. Koyama, K. Takayanagi, S. Mori, Y. Kousaka, J. Akimitsu, S. Nishihara, K. Inoue, A. S. Ovchinnikov, and J. Kishine, Phys. Rev. Lett. 108, 107202 (2012).

[3] C.D. Hu, Nat. Phys. 10, 180 (2014). J. Cho, N.-H. Kim, S.K. Kang, H.-K. Hwang, J. Jung, H.J.M. Swagten, J.-S. Kim, and C.-Y. You, J. Phys. D 50, 425004 (2017).
[4] V.E. Dmitrienko, E.N. Ovchinnikova, S.P. Collins, G. Nisbet, G. Beutier, Y.O. Kvashnin, V.V. Mazurenko, 

 A.I. Lichtenstein, and M.I. Katsnelson,, Nat. Phys. 10, 202 (2014).

[5] H. Thoma, V. Hutanu, H. Deng, V.E. Dmitrienko, P.J. Brown, A. Gukasov, G. Roth, and M. Angst, Phys. Rev. X 11, 011060 (2021).

                                                         Serdecznie zapraszamy

                                                         Roman Puźniak

                                                        Andrzej Szewczyk

                                                        Henryk Szymczak

