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Theoretical study on the effect of temperature in the magnetic
tunnel junctions with single crystal 2D-material barrier

Fang Henan, Sun Xingyu, Lii Taotao, Lii Jie

(College of Electronic and Optical Engineering, Nanjing University of Posts and Telecommunication, Nanjing 210023, China)

Abstract : This paper develops a tunneling theory based on the traditional optical diffraction theory for magnetic tunnel
junctions with single crystal barrier. By the theory, the single crystal barrier is treated as a diffraction grating. so it can well ac-
count for the coherence of the tunneling electrons. Furthermore, the effect of temperature of the magnetic tunnel junctions with
single crystal 2D-material barrier is studied. The theoretical result shows that. owing to the strong coherence of the tunneling
electrons, the tunneling resistances and TMR will both vary with temperature non-monotonously. It can explain the experimen-
tal results in the previous literature, and clarify the physical mechanism. In addition, this paper has investigated the effects of
lattice distortion on the temperature characteristics of the magnetic tunnel junctions with single crystal 2D-material barrier. The
present work provides a solid theoretical foundation for optimizing the temperature characteristics of the magnetic tunnel junc-
tions with single crystal 2D-material barrier.

Keywords: magnetic tunnel junction; tunneling magnetoresistance; two-dimension materials; effect of temperature;

spintronics
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