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MnBi;Tes.nBixTes:
A happy marriage of magnetism and topology

Magnetic topological material provides a great platform for discovering new topological states, such
as the axion insulators, the Chern insulators, and the 3D quantum anomalous Hall (QAH) insulators.
Recently, MnBi;Tes was discovered to be the first material realization of an intrinsic antiferromagnetic
topological insulator (Tl) where the QAH effect was observed at a record high temperature in its two-
dimensional limit. Since the interplay of magnetism and band topology determines their topological
natures, understanding and manipulating the magnetism inside magnetic Tls will be crucial. In this talk, |
will present our discovery of two new magnetic topological materials MnBi;Tes.nBi;Tes (n=1 and 3)
which consist of alternating [MnBi;Tes] and n[Bi;Tes] layers [1, 2]. | will show that by reducing the
interlayer magnetic coupling with the increasing number of spacer [Bi2Te3] layers, MnBi>Tea.nBi>Tes can
be tuned from Z2 antiferromagnetic Tls (n=0,1,2) to ferromagnetic axion insulators. Furthermore, | will
show that a continuous fine control of the magnetism in MnBisTez can be made by Sb doping where an
AFM to FM switching emerges due to the formation of the Mn/Sb antisite disorders [3]. Our study
provides a rare tunable material platform to investigate various emergent phenomena arising from the
interplay of magnetism and band topology.

[1] C. W. Hu, et.al, Nature Communications, 11, 97 (2020)
[2] C. W. Hu, et.al, Science Advances, 6, eaba4275 (2020)
[3] C. W. Hu, et.al, Physical Review B, 104, 054422 (2021)

For more information see our website at https://acme.ua.edu

Receive links to our future ACME Materials Seminar Series: https://acme.ua.edu/register-for-seminars.html



https://universityofalabama.az1.qualtrics.com/jfe/form/SV_4OsOcoetLkDtbDM
https://universityofalabama.az1.qualtrics.com/jfe/form/SV_4OsOcoetLkDtbDM
callto:11,%2097%20(2020
https://nam11.safelinks.protection.outlook.com/?url=https%3A%2F%2Fnilab.physics.ucla.edu%2Fcontent%2F104%2C%2520054422%2520(2021&data=04%7C01%7Cahauser%40ua.edu%7Ccccce50f21df46f6df8408d9a2649f54%7C2a00728ef0d040b4a4e8ce433f3fbca7%7C0%7C0%7C637719375328112075%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=fJpsFr9IA4uQUfJSMN%2FmEoUm1L8pBdunYiKCBnHe1nM%3D&reserved=0
https://acme.ua.edu/
https://acme.ua.edu/register-for-seminars.html

