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Fig. 1. Structural and magnetic characterization of Fe3GaTe,: (a) Schematic of the crystal structure of FesGaTey; (b) XRD diffrac-

tion pattern of FesGaTe, single crystal; (¢) elemental distribution mapping of FesGaTe,y; (d) FC-ZFC curves of Fe;GaTe, single

crystal (FC curve with magnetic field of 0.1 T), where the inset shows the derivative of the out-of-plane FC curve; (e) R,, - H curve

of 10 nm FeyGaTe, nanosheets at room temperature.
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Fig. 2. (a) Schematic and optical images of the Fe;GaTe,/BiyTe; heterojunction; (b) the EDS mapping of each element of

FesGaTe,/BiyTey heterostructure; (¢) AFM topography of the heterojunction; (d) Raman spectra of Fe;GaTe,, BiyTes, and hetero-

junction; (e) schematic of the band structure of the topological insulator BiyTey; (f) enhancing 2D magnetism via interface coupling

between topological insulator and van der Waals magnet.

Fy e LB (WAN TR RHE ST (online)), Z553R B
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PEHE S2(a) (online)). i T, — Fe;GaTe, 44
K B AR FD 57 5T 25 340 e 30 955 A ) o R 4
Wit T B A T R, PR FegyGaTe, X8 REE A&
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7N, TEREAS S Bl vh 24 5 ML B A ] Ea 2, ik
—HAIESE TSR A R A AT R

J T iP5 0E BiyTey (~67.1 nm) X FesGaTe,
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Fig. 3. Magnetic domain evolution of FesGaTe, and Fe;GaTe,/BiyTe; under varying temperatures.

(a) FezGaTe, 343 K (b) BiyTes (c) Fe3GaTey/BigTes 363 K
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310 K
/ : 300 K 300 K \ \ 300 K
—90 —60 —30 O 30 60 90 —200 —100 0 100 200 —90 —60 —30 O 30 60 90
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Mk, F& IR 210 343 K; (b) 50l Bi,Tey £ = IR T 1 MOKE H148; (c) FesGaTe,/Bi,Tey 5 J5i 44 H il BE K511 MOKE {5 5 #7425,

JE R FE 21N 363 K

Fig. 4. Temperature-dependent MOKE signal variations of FesGaTe, and FesGaTe,/BiyTes: (a) MOKE signal of Fe;GaTe, at dif-
ferent temperature, showing a Curie temperature of approximately 343 K; (b) MOKE curve of Bi,Te; at room temperature;

(c) temperature-dependent MOKE evolution in the Fe;GaTe,/Bi,Tes heterostructure, with a Curie temperature of approximately

363 K.

IR ZAREET) i, W [0 2 T 4ERp 2 363 K 247, &
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4 % b
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A M ST O L H T S B 4, it M-T, AHE,
Raman 55— R FI RAELE RUEL T FeyGaTe, HIE
RERHENE DL FesGaTe,y/BiyTey KA1 5 B4k
AT 3T . AWIOUR 4 05 %) YR 2 AR M R SR BT 45 T
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SPECIAL TOPIC— Applied magnetism

Modulation of ferromagnetism via topological interface
coupling in Fe;GaTe,/Bi,Te; heterojunction®

CI Wenjuan Y?#  LIU TianqiV?»# SONG Yanli??  MA Zhu'?
WANG Ying Y2  SHEN JianleiV?  YANG Ruilong V?
XUE Wuhong Y21 XU Xiaohong 1?)*

1) (Key Laboratory of Magnetic Molecules and Magnetic Information Materials of Ministry of Education,
School of Materials Science and Engineering, Shanzi Normal University, Taiyuan 030031, China)
2) (Shanzi Key Laboratory of Advanced Magnetic Materials and Devices, Research Institute of Materials Science,
Shanzi Normal University, Taiyuan 030031, China)

( Received 28 November 2025; revised manuscript received 2 January 2026 )

Abstract

The effective manipulation of two-dimensional (2D) magnetic order is crucial for both exploring novel
physical phenomena and developing multifunctional magnetic electronic devices. Intrinsic interfacial coupling in
van der Waals heterostructures provides a promising pathway for efficient, low-power magnetic manipulation
without relying on external fields or charge currents. The strong spin-orbit coupling and topologically protected
surface states of topological insulators make the heterostructures based on topological insulators ideal for
modulating interface magnetism through mechanisms such as charge transfer or the proximity -effect,
establishing them as a premier platform for interfacial magnetic control. In this work, a van der Waals
heterojunction composed of the ferromagnet Fe;GaTe, and the topological insulator Bi,Te; is constructed via
mechanical exfoliation and deterministic transfer techniques, and the effect of BiyTes interface interactions on
the FesGaTe, magnetism is explored. A comparison of microscopic magnetic domain evolution between pristine
Fe;GaTe, and BiyTes/FesGaTe, heterojunction at different temperatures shows a significant enhancement of
the magnetic ordering in Fe;GaTe, by the topological interface. Magneto-optical Kerr effect (MOKE)
measurements further confirm that the Curie temperature of the heterojunction increases by approximately
20 K and the Kerr signal exhibits an anomalous sign reversal. These results reveal the significant role of
topological interface effects in modulating 2D magnetism, thereby laying experimental foundation for developing

high-performance spintronic devices.
Keywords: van der Waals heterojunction, interface regulation, two-dimensional magnetism
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