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Fig.3 Different configurations of Heusler alloy structure: (a) highly ordered L2; structure, (b) half Heusler C\b structure, (c) B2 structure

randomly occupied by B and D positions, and (d) A2 structure randomly occupied by A, B, C, D positions
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Table 1 Several common buffer layers of Heusler alloy and

their Kes

Ken/><10° erg em® Pt Pd Cr Ru Mo Ta
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CFAS 27 13 - - 0.46

Note: Ke—effective anisotropic energy constant
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Fig.6 STEM images of multilayer stack microstructure at different processing stages: (a) non-oxidized, (b) as-oxidized, and (c) annealed at

275 ‘C; NBED patterns taken near CFA/MAQ interface of non-oxidized (d), as-oxidized (e—f), and 275 ‘C annealed samples (g)"?*
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Table 2 SOT performance of several bottom layers in CFA

system
Blgt;g:“ 0 & JJAem?  Jgnm T
Pd - - 2x10° >10
p-Ta -0.065 ~17 1.1x10° 2345

AW 032003 ~22 1~15x10° 22403 0.47

Cr -0.0070  ~2.5% 1108

Ru 0.0056 ~5% 1108

Note: #-spin Hall angle, &-switching efficiency, Je-critical switching

current density, As-spin diffusion length, Tis-spin transparency
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Recent Developments in Co-Based Heusler Alloys Research

Xu Mingyang®, Li Minghua®, Zhang Yao', Liu Peigiao’, Li Kuo®, Wang Dongwei?, Yu Guanghua®
(1. Department of Material Physics and Chemistry, College of Materials Science and Engineering, University of Science and Technology Beijing,
Beijing 100083, China)
(2. CAS Key Laboratory of Standardization and Measurement for Nanotechnology, CAS Center for Excellence in Nanoscience, National Center

for Nanoscience and Technology, Beijing 100190, China)

Abstract: Co-based Heusler alloy is a kind of intermetallic compound with highly ordered crystal structure. Its chemical composition is usually
expressed by CoXY, where X is a transition metal element and Y is a main group element. Compared with other materials, it has higher spin
polarizability, higher Curie temperature and lower damping factor. Based on these excellent characteristics, Co-based Heusler alloy has great
application prospects in spin valves, tunnel junctions and semiconductor spin field effect transistors. In this paper we reviewed recent international
studies on Co-based Heusler alloys on perpendicular magnetic anisotropy and spin-orbit torque. We also summarized the influencing factors of
perpendicular magnetic anisotropy and spin-orbit torque from the aspects of alloy composition, microstructure, magnetic layer thickness, buffer
layer material, oxide layer material, element diffusion, etc., which will help us better understand its deep-seated physical mechanism, as well as the
challenges and prospects in future research.
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