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Superconductivity in the presence of
spin-orbit coupling -
old dog, new tricks

Karen Michaeli
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Critical magnetic field

X.S. W, et al, 2005
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Enhancement of T-
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Electronic spectrum

2 -
M= oz (Fxd) > & =5 tall]
2m




Superconducitvity
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Magnetic field

The two Rashba bands in the presence of a Zeeman field:
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Magnetic field
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The two Rashba bands in the presence of a Zeeman field: B = Bx
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Magnetic field

The two Rashba bands in the presence of a Zeeman field:
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Creating pairs with finite momentum @ LB:
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The FFLO state and spin-orbit
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The FFLO state and spin-orbit
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The FFLO state and spin-orbit

1/2<x<2/3
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The FFLO state
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Effect of disorder

KM, A. C. Potter, and P. A. Lee, PRL 2012



Free energy

Superconducting order parameter:
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Magnetization:
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Free energy

proportional to the spin-orbit

coupling r=H,_. -



Free energy

H. Mukuda, et al, 2009
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Current and magnetization

V.M. Edelstein, 1995
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The superconducting current carries magnetization

Superconductor




Current and magnetization

V.M. Edelstein, 1995
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Superconductor

S.-K. Yip, 2005
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Free energy

=" (6@(1’) — 265(1‘))24—& Kﬁ@(r) — 2614)(1')) X ﬁT(r)} - Z
—%H% | 2U2 M?
B
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Free energy
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Free energy

A. Steinbok and KM, in preparation



Free energy
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Phase diagram
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Magnetic Field
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Helical phase for all values of K
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Phase diagram
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Phase diagram




Phase diagram
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