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Figure 1 Giant magnetoresistance in Fe/Cr superlattices at 4.2 K.
Reprinted with permission from ref. [3]. Copyright©1988, American
Physical Society.
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Figure 2 (Color online) (a) Structure of a basic magnetic tunnel junction; (b) magnetic tunnel junction used in industrial production; (c) spin-filter

magnetic tunnel junction.
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Figure 3 (Color online) (a) Schematic of an all-antiferromagnetic tunnel junction; (b) cross-sectional transmission electron microscopy image of the
all-antiferromagnetic tunnel junction; (c) room-temperature tunnelling magnetoresistance as a function of the magnetic field; (d) room-temperature
tunnelling magnetoresistance as a function of the small magnetic field. Reprinted with permission from ref. [15]. Copyright©2023, Springer Nature. (e)
Hall resistance and tunnelling magnetoresistance versus magnetic fields for the all-antiferromagnetic tunnel junction. Reprinted with permission from

ref. [16]. Copyright©2023, Springer Nature.
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All-antiferromagnetic tunnel junction
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Magnetic tunnel junction is an important part of magnetoresistive random access memory, which mainly relies on spin-
dependent electron tunnelling for information reading. Traditional magnetic tunnel junctions, which use ferromagnetic
materials as the core functional materials, have encountered challenges in terms of ultra-fast response and high-density
integration. Recently, the all-antiferromagnetic tunnel junction has attracted considerable attention as a new type of
magnetic tunnel junction device. Based on some kinds of antiferromagnetic materials with certain symmetries, the all-
antiferromagnetic tunnel junction exhibits obvious tunnelling magnetoresistance, and has the potential to overcome a
series of shortcomings of traditional ferromagnetic tunnel junctions. Further exploration of novel antiferromagnetic
materials, along with the development of low-energy and reliable information storage methods, will be crucial in
advancing this research field.

magnetic tunnel junction, antiferromagnetic materials, tunnelling magnetoresistance, spin splitting
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