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Fig. 1. (a) Schematic diagram of deposition sequence of SCO/LCMO superlattices; (b) a part of RHEED oscillation intensity of

L8S2 superlattices. Yellow represents the SCO layer, purple represents the L8S2 layer.
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Fig. 2. (a) XRD spectra of samples with different thickness, where the single LCMO and SCO are as reference; (b) the out-of-plane

lattice parameter as a function of SCO thickness in superlattice.
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Fig. 3. AFM images of (a) L8S2, (b) L8S5, and (c) L8S8Sample.
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Fig. 4. (a)—(c) Magnetic measurement of L8Sn superlattice at 5 K; (d) the dependence of Hgp (left axis) and Mg (right axis) with

thickness of SCO layer.
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Abstract

The coupling and competition between various degrees of freedom at the interface of transition metal oxide
heterointerfaces greatly enrich their physical properties and expand their relevant application scope. It has been
reported that dimensionality is an effective method to regulate the properties of oxide heterostructure. The
structure of SCO film exhibits a planar-type-to-chain-type transformation with the change of thickness. In this
work, the high-quality SCO/LCMO superlattices are deposited by a pulsed laser deposition system. And the in-
terfacial exchange coupling effect is effectively manipulated by controlling the dimensionality of SCO layer. X-ray
absorption spectrum (XAS) measurement shows that the charge transfer occurs at the heterointerface. When

the SCO layer is thin, the interfacial superexchange

coupling supported by charge transfer generates a weak
magnetic moment to pin the ferromagnetic LCMO layer.
As the SCO layer thickens, the charge transfer will
decrease. Meanwhile, the long-range antiferromagnetic
order in thicken SCO layer can interact with LCMO

layer, resulting in the exchange bias effect. This experi-

M;/(10~5 emu)

ment confirms the important role of dimensionality in

modulating the properties in multifunctional oxide L8S2 L8sa L1856 L8Ss

heterostructure. L8Sn superlattices

Keywords: dimensionality, exchange bias effect, copper oxide, manganese oxide
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CSTR: 32037.14.aps.73.20240849

* Project supported by the National Natural Science Foundation of China (Grant Nos. 12174237, 52171183).

1 Corresponding author. E-mail: jihuihui sxnu@163.com

216102-7


http://doi.org/10.7498/aps.73.20240849
https://cstr.cn/32037.14.aps.73.20240849
mailto:jihuihui_sxnu@163.com
mailto:jihuihui_sxnu@163.com
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

/5 IR 45 b 4 IS B A R B BN
'ﬁ&%% T7 >4 E '7“7}14

Dimensionality driven exchange coupling effect in cuprate—manganite superlattices
JiHui-Hui  Gao Xing-Guo  Li Zhi-Lan

515 &, Citation: Acta Physica Sinica, 73, 216102 (2024) DOI: 10.7498/aps.73.20240849
TEZE[7]1E View online: https:/doi.org/10.7498/aps.73.20240849
BHAPIZS View table of contents: http://wulixb.iphy.ac.cn

FEAT ARG HoAh S

Articles you may be interested in

et S A A 2 R AR

Josephson effect in twisted cuprates

WIBEAEAE. 2023, 72(23): 237402 https://doi.org/10.7498/aps.72.20231815

LI A AR S 2 BT (Co/Pr), /Co/IrMndh K 22 J2 B4 A 1 S i 500 F 5

Exchange bias effect of current Joule thermally modulated inverted vertical (Co/Pt) n/Co/IrMn nanomultilayers

Y27, 2023, 72(1): 018501 https://doi.org/10.7498/aps.72.20221584

PEERE i A AT AL e P AT o S ARSI 7

Research progress of critical behaviors and magnetocaloric effects of perovskite manganites

YIBR2E4. 2021, 70(15): 157501 htps://doi.org/10.7498/aps.70.20210097

A P i 2 200 8 2 o 2l P B A SR e g

Key performance of tunneling magnetoresistance sensing unit modulated by exchange bias of free layer

PyFEEEAR. 2023, 72(19): 197103 https:/doi.org/10.7498/aps.72.20231003

ARPEAMEEAS LaMnO ,/LaNiO 8 s S 45 (i 37 58 HE 11 5 )
Influence of polarity compensation on exchange bias field in LaMnO,/LaNiO5 superlattices

PPz, 2022, 71(15): 156801  https:/doi.org/10.7498/aps.71.20220365

HeuslerﬁéMHSOXCrXNl 4 SngHIAHZAE | T 55 A 4 RN

Phase transformation, magnetic properties, and exchange bias of Heusler alloy Mng, Cr Ni,,Sng

PPz 2020, 69(5): 058102 https://doi.org/10.7498/aps.69.20191551


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.73.20240849
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.72.20231815
https://doi.org/10.7498/aps.72.20221584
https://doi.org/10.7498/aps.70.20210097
https://doi.org/10.7498/aps.72.20231003
https://doi.org/10.7498/aps.71.20220365
https://doi.org/10.7498/aps.69.20191551

	1 引　言
	2 实　验
	2.1 样品制备
	2.2 性能表征

	3 结果与讨论
	4 结　论
	参考文献

