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Topological invariant in antiferromagnetic topological insulator(AFI\/!j%}g)

* TRSTI: Z, (TRS: time reversal symmetry)

« How about the TRS-breaking system?
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Progress on AFM-TI 3
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Bulk + surface

spectrum Table 1. Table summarizing the various magnetic orderings and layer
o S5 A R ' thicknesses we consider in this work that have non-trivial topology
Spin ordering Spin direction Thickness Topological phase
AFM (001) Bulk AFM-TI
SmBg, A-AFM surface states [Fm (001) Bulk Weyl semimetal
(under pressure 8GPa) FM (100) Bulk Weyl line node
AFM (001) (001) 27, odd number Chern insulator
surface
FM (001) surface (001) >3 Chern insulator

s T s X T
K.W. Chang et al .Phy Rev B 97, 195145 (2018)  S. Chowdhury et al. npj Computational Materials 5,33 (2019)



A totally new quantum material-EuSn,P, e
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Magnetic structure e

Table 1. Calculation results of energy of different magnetic structures
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Experimental results show that the
magnetic moments lie in the x-direction,

‘ -0 lb “otk? which is consistent with the results from

! A ; DFT.
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Band Structure o

N VWYY "\‘V‘\t“u‘ 2 TR

N AN X

W g W _
, b"\ \.

(A

A

T

DFT+U: lowering the f-bands of Eu atoms

0.5 SOC: opening a small gap around I" point
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Experimental ARPES data o
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We have employed the DFT+U formalism so that

the f-electrons of the Eu atoms are matched with
the ARPES experiment. Here U=4.0eV.

X. Gui et al. ACS Cent. Sci. 2019, 5, 900-910



Band Inversion in EuSn,P
® tuf @Snp @ Pp 2+ 2 %

We observe the band inversion near
the I' point, which is a classical
feature of TI.



Topological invariant o
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EuSn, P,
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topological insulator.
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(010) plane preserves S =0T,

symmetry

(001) plane doesn’t preserve S = OT;,, Symmetry
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 Based on the definition of the topological invariant Z, in antiferromagnetic
system, our calculation results indicate that the new synthesized compound
EuSn, P, Is an antiferromagnetic topological insulator.

* The gapless topological surface states exist on the (010) plane , while on
the (001) plane these TSS open a gap since the combined symmetry are
broken, also these SS on (001) surface are consistent with results from

ARPES.
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