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Critical temperature in S/F systems
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Critical temperature in S/F bilayers
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Topological insulators

Conduction band

? Surface states
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Josephson junction through a disordered topological insulator with helical magnetization
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Chiral magnetic order at surfaces driven by inversion
asymmetry

M. Bode't, M. Heide?, K. von Bergmann', P. Ferriani', S. Heinze', G. Bihmayer?, A. Kubetzka', O. Pietzsch', S. Bluigel’
& R. Wiesendanger'
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Our model

Superconductor/Topological insulator with induced magnetization

S
S
Helical magnetization h(y) = ho(cos Qy, sin Qy, 0) (1)
h in x-y plane h(z) = ho(cos Qx,sin Qx,0) (2)

2TC

Q=7



Helical magnetization h(y)

h(y) = ho(cos Qy,sin Qy, 0)
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Theoretical model

A. Zyuzin, M. Alidoust, and D. Loss, PRB, 2016
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Theoretical model
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Helical magnetization h(y)




Comparison with uniform exchange field
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Helical magnetization h(x)

h(x) = ho(cos Qx, sin Qx, 0)
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Helical magnetization h(x)

h(z) = ho(cos(Qx + ¢o),sin(Qz + @), 0)
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Helical magnetization h(x)

h(z) = ho(cos(Qx + ¢o),sin(Qz + @), 0)




Helical magnetization h(x)

h(z) = ho(cos(Qx + ¢o),sin(Qz + @), 0)
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Summary

« A model for calculating the critical temperature inthe S/ Tl
hybrid structure has been developed,;

* We found monotonic dependence of T, for uniformly
magnetized TI;

* Non-monotonic behavior of T, for helical magnetization
pattern was revealed.
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