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Preparation and Property of Bi,Se./FeSe, heterojunction
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Abstract

Bi,Se,/FeSe, heterojunctions on Si(100) substrates have been prepared by frequency magnetron sputtering technique. In the majority
situation, Bi,Se,/FeSe, heterojunctions show ferromagnetism, accompanying with the thickness of FeSe, thin films increase, the
hysteresis loop of Bi,Se,/FeSe, heterojunctions are more obvious. Bi,Se; topology insulators have been induced by ferromagnetic
FeSe, thin films, which makes the Bi,Se,/FeSe, heterojunction become ferromagnetism. However, Bi,Se,/FeSe,(20nm) heterojunction
has been characterized as superconductivity and completely diamagnetism, due to the superconductor approach effect of FeSe, thin
film.

Introduction and Experimental

Magnetron sputtering technology Is very popular due to Its
advantage: simpler and lower cost. t60|-
Bi,Se,/FeSe, heterojunctions have been synthesized through two |
consecutive steps by frequency magnetron sputtering method. Firstly,
FeSe, thin films have been grown on silicon (100) substrate, and post- |
annealing treatment. Secondly, Bi,Se; thin films have been deposited 240 '-_18-000 S
on FeSe, substrate and post-annealing treatment.
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Fig. 1. XRD of the Bi,Se,/ FeSe, heterojunctions with dlfferent thicknesses [emu/cm”]
o A/ S TV 4 | 20 8500 53 205
30 520 260 23
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80 830 270 160
M-H equation

Jc=20x(M /V)xax(1—a/3b)

« Jc=5.5x10° A/cm?, as same as conventional superconducting

Fig. 2. SEM of Bi,Se,/FeSe, heterojunctions with different thicknesses material in 10 k

(a-20nm,b-30nm,c-50nm,d-80nm)
Conclusion

Bi,Se,/FeSe, heterojunctions have been prepared by radio frequency magnetron sputtering. Bi,Se,/FeSe, heterojunctions have
pure FeSe, and Bi,Se, phases, and the thickness of FeSe, thin film is one particularly significant factor for subsequent deposition
of B1,Se, thin film. Bi,Se,/FeSe,(20nm) heterojunction Is completely diamagnetic due to the magnetic proximity effect between
Bi,Se; thin film and FeSe, thin film. The magnetization of Bi,Se,/FeSe, heterojunctions become more hysteresis loop and
ferromagnetism with the increasing thickness of FeSe, thin film, due to the stronger inducement effect from FeSe, thin film. So
FeSe, ferromagnetic film has been Introduced into Bi,Se; topology Insulator to make Bi,Se,/FeSe, heterojunction, which is an
effective way to make Bi,Se, topology insulator to have more practical value.
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