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Fig. 1. Crystalline, magnetic, and electronic structures of intrinsic antiferromagnetic topological insulator MnBi,Te,: (a) Schematic
crystalline structure, the spins of Mn atoms are shown as red arrows, showing a type-A antiferromagnetic order; (b) topological
phase diagram of MnBi,Te, with different thicknesses and magnetizations; (c), (d) angle resolved photoemission spectroscopies of

surface electronic structures. (a) is adopted from Ref. [44], (b) from Ref. [46], (c) from Ref. [21], and (d) from Ref. [57].
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Fig. 2. Crystalline, magnetic, and electronic structures of magnetic Weyl semimetal CosSn,S,: (a) Schematic crystalline structure,

the spins of Co atoms are shown as red arrows, showing a ferromagnetic order; (b), (c¢) angle resolved photoemission spectroscopies
of the electronic structures. (a) is adopted from Ref. [22], (b) and (c) from Ref. [82].
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Fig. 3. Crystalline, magnetic, and electronic structures of magnetic Weyl semimetal Mn3Sn: (a), (b) Schematic crystalline structure,

the spins of Co atoms are shown as blue arrows, showing an antiferromagnetic order; (c), (d) angle resolved photoemission spectro-
scopies of the electronic structures. (a) and (b) are adopted from Ref. [27], (c) and (d) from Ref. [84].
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Fig. 4. Crystalline and electronic structures of magnetic Weyl semimetal Fe;Sn: (a) Schematic crystalline structure; (b)—(d) angle

resolved photoemission spectroscopies of the electronic structures. (a) is adopted from Ref. [85], (b)—(d) from Ref. [31].
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Fig. 5. Crystalline, magnetic, and electronic structures of magnetic Weyl semimetal FeSn: (a) Schematic crystalline structure, the

spins of Fe atoms are shown as red and blue arrows, showing an antiferromagnetic order; (b), (c) angle resolved photoemission spec-

troscopies of the electronic structures. (a) is adopted from Ref. [88], (b) and (c) from Ref. [14].
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Fig. 6. Quantum anomalous Hall effect and axion insulating state in the intrinsic antiferromagnetic topological insulator: (a) Hall

resistance; (b) magneto-resistance; (c) gate-bias modulated longitudinal resistivity under zero magnetic field; (d) a phase diagram of
magnetic field and gate bias. (a) and (b) are adopted from Ref. [20], (¢) and (d) from Ref. [18].
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Fig. 7. Giant anomalous Hall effect, chiral anomaly, and anomalous Nernst effect in magnetic Weyl semimetal CozSn,Sy: (a) Hall

conductance; (b) magneto-electric conductance; (c), (d) anomalous Nernst thermal power. (a) and (b) are adopted from Ref. [22],

(c) and (d) from Ref. [109].
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Fig. 8. Anomalous Hall effect in magnetic Weyl semimetal MnsGe, chiral anomalyand anomalous Nernst effect in magnetic Weyl se-

mimetal MnjSn: (a) Distribution of anomalous Hall conductance of MnsGe in momentum space: (b) spin texture with mirror sym-

metry in MnsGe; (c¢) Hall resistivity of MnsGe; (d) longitudinal conductance of both in- and out-plane for MnsSn; (e) anomalous
Nernst power of Mnj 46Snggs. (a)—(c) are adopted from Ref. [29], (d) from Ref. [84], (e) from Ref. [111].
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Abstract

The intersection between layered magnetic materials and topological materials combines the advantages of
the two, forming a material system with both the magnetic orders and topological properties within the
minimum two-dimensional unit, i.e. layered magnetic topological materials. This type of material may host
Dirac points, Weyl points, nodal lines, etc. which are associated with helical or chiral electronic states ranging
from insulator, semimetal to metal. This results in lots of novel physical problems and effects, which attract
much attention of scientists. In this paper, we focus our attention on intrinsic magnetic topological insulator,
magnetic Weyl semimetal, magnetic Dirac semimetal, and take them for example to briefly review the interplay
between magnetic orders and topological orders and recent experimental results. This emergent area requires
further studies to explore more new material candidates, which is a challenging frontier of condensed matter
physics.
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