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Structural Distortion （ 𝐾3 and Γ2
− ）

view from [001] direction
displacement of apex oxygen 

view from [1-1 0] direction
displacement of rare earth

-ap ap

𝑢(𝒓𝒏) = 𝑢0 + 𝑄1 cos𝒒 ∙ 𝒓𝒏+𝑄2𝑠𝑖𝑛 q ∙ 𝒓𝒏

Q = Q1, Q2 =
(Qcos𝜙, 𝑄𝑠𝑖𝑛𝜙）
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𝑢 = 𝑄𝑐𝑜𝑠(𝑞 ∙ 𝑟 − 𝜙)
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view from [001] direction
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𝜋
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Structural Domain

view from [1-10] direction
displacement of rare earth



when 𝜙 deviates from
n𝝅

𝟑

near domain wall
𝑢(𝒓𝒏) = 𝑢0 + 𝑄1 cos𝒒 ∙ 𝒓𝒏+𝑄2𝑠𝑖𝑛 q ∙ 𝒓𝒏

2 dimension for plane

1 dimension for atom row （rare earth）

𝑢(x) = 𝑢0 + 𝑄cos(𝑞𝑥 − 𝜙)

given the position for three atoms
(through quantitative
analysis of tem image—getting atom 
position in sub angstrom precision)
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Topological stripe domain

low-order coupling of inhomogeneous 
trimerization to strains 

𝑓𝑠𝑡𝑟𝑎𝑖𝑛 = −𝐺𝑄2[ (𝑢𝑥𝑥 − 𝑢𝑦𝑦)𝜕𝑥𝜙 − 2𝑢𝑥𝑦𝜕𝑦𝜙]

vortex anti-vortex topological stripe domain

∆𝜙 =
𝜋

3

𝑢𝑖𝑗 𝑠𝑡𝑟𝑎𝑖𝑛 𝑡𝑒𝑛𝑠𝑜𝑟



formation mechanism

Magnus-type force between vortex and antivortex  

𝜕𝜙

𝜕𝜂
=
𝜋
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𝛿(𝜂)

𝑓𝑠𝑡𝑟𝑎𝑖𝑛 = −𝐺𝑄2 𝑢𝑥𝑥 − 𝑢𝑦𝑦 𝜕𝑥𝜙 − 2𝑢𝑥𝑦𝜕𝑦𝜙

vortex

anti-vortex

𝑓𝑣 = −𝑓𝐴 = 𝐺𝑄2ℎ
𝜋

3
(2𝑢𝑥𝑦 , (𝑢𝑥𝑥 − 𝑢𝑦𝑦))

𝒖𝒙𝒚 = 𝟎

𝑮𝑸𝟐 𝒖𝒙𝒙 − 𝒖𝒚𝒚 > 𝟎

𝒖𝒙𝒙 − 𝒖𝒚𝒚 = 𝟎

𝑮𝑸𝟐𝒖𝒙𝒚 > 𝟎

vertical 
stripe

horizontal  
stripe
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Topological stripe domain
in h-YbFeO3/CFO/LSMO film



1. Inhomogeneous strain induced stripe domain in h-YbFeO3/CFO/LSMO film

2. neighboring structural domains satisfy ∆𝝓 =
𝝅

𝟑
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