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X-ray magnetic circular dichroism (XMCD) is usually inapplicable to antiferromagnets in the absence 

of external magnetic fields. However, it was recently proposed that the inverse triangular spin structure (or 

the ferroic order of cluster magnetic octupole) of a noncollinear antiferromagnet can induce finite XMCD 

signals [1-3]. To test this proposal, we performed XMCD measurements on an epitaxial Mn3Sn (1-100) thin 

film prepared by molecular beam epitaxy ([4], Fig. 1(a)). 

Figure 1(b) shows the observed XMCD spectra at the Mn L2,3 absorption edges. We observed finite 

XMCD signals even when magnetic fields were sufficiently weak (0.1 T). Because the spectral line shape is 

distinct from that taken with stronger magnetic fields (5 T), we conclude that the XMCD spectra taken with 

0.1 and 5 T predominantly reflect the inverse triangular spin structure and spin canting, respectively. 
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Fig. 1 (a) Schematic sample structure. (b) XMCD spectra taken under magnetic fields of 0.1 and 5 T. 

 

T = 300 K

Mn L3 Mn L2 H || [1100]
(b)

W

Mn3Sn

MgO(110) sub.

MgO

[1100]

[110][001]

[110]

[0001]
[1120]

(a)

-0.6

-0.4

-0.2

0

0.2

X
M
C
D
[%

]

660655650645640635
Photon Energy [eV]

H = 0.1 T

H = 5 T
Spin canting

Octupole

XMCD = σ+ − σ−
XAS = σ+ + σ−

X-rayH

第69回応用物理学会春季学術講演会 講演予稿集 (2022 青山学院大学　相模原キャンパス ＆ オンライン)22p-E205-5 

© 2022年 応用物理学会 09-018 10.1


