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Fig.1 The SRO/( PTO,,/STO,,) ,, superlattices grown on LSAT( 001) , DSO( 110) ,, TSO( 110) ,, GSO( 110) ,,

SSO( 110) , and NSO( 110) , substrates. a-. The diffraction contrast images under the condition of different g vector.
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Fig.2 The selected area electron diffraction ( SAED) patterns for SRO/( PTO,,/STO,,) ,, superlattices grown on

LSAT( 001) , DSO( 110) ,, TSO( 110) ,, GSO( 110) ,, SSO( 110) , and NSO( 110) ,, substrates, respectively. SAED

pattern taken from the area including a small amount of substrate and a large amount of superlattice.
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Fig.3 Polarization distribution of vortex with strain and the analysis of lattice characteristics for SRO/( PTO,/STO,) |,
superlattice grown on LSAT( 001) , DSO( 110) ,, TSO( 110) ,, GSO( 110) ,,, SSO( 110) , and NSO( 110) (, substrates,

respectively. a,e,i,m,q. High resolution HAADF-STEM images; b,f,j,n,r. The extracted polarization distribution of polar

vortex; c,g,k,o,s. i displacement along the out-of-plane direction; d,h,1,p,t. Lattice rotation angle (R)) .
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Weak correlation between topological
vortices and strain

GONG Feng-hui'*, CHEN Yu-ing"*, ZHU Yindian’, TANG Yundong', SHI Tong-tong'*, MA Xiudiang"*

( 1.Shenyang National Laboratory for Materials Science, Institute of Metal Research, Chinese Academy of Sciences,

Abstract

Shenyang Liaoning 110016; 2.School of Materials Science and Engineering, University of Science and Technology

of China, Shenyang Liaoning 110016; 3.Songshan Lake Materials Laboratory, Dongguan Guangdong 523808;

4.State Key Lab of Advanced Processing and Recycling on Non-ferrous Metals, Lanzhou University of Technology,
Lanzhou Gansu 730050, China)

Strain engineering, as an important means of regulating ferroelastic domains, has always received extensive attention, but

the influence of strain on the topological vortex structure has been unclear. In this paper, the PbTiO, /SrTiO, superlattices are subjected

to different compression and tensile strain modulations, and the effect of strain on the polar vortex was systematically studied by

aberration-correction transmission electron microscopy. Diffraction contrast analysis and selected area electron diffraction show that

vortex arrays also exist under the conditions of compressive strain, which overturns the original understanding that tensile strain

promotes the formation of vortices. In addition, the core and the period of the vortex do not change significantly with the increase of

strain, and the vortex has strong stability. The experimental results show that there is a weak correlation between strain and topological

vortex structure. This study clarifies the effect of strain on the topological vortex structure, which is beneficial to its application in

nonvolatile high-density ferroelectric memory.
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