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Type-I superconductors.
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Type-11 superocnductivity
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What do we call “vortices” and why do need
them?

Partial penetration of
magnetic field into
superconductor
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We need to introduce singularities of the order parameter phase to avoid
divergence of current density
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Reminder.
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London theory. Reminder
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London theory. Reminder.
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Isolated vortex. Low magnetic field

Order parameter
structure
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Isolated vortex. Low magnetic fields. VVortex energy.
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Isolated vortex. Core structure
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Isolated vortex. Core structure.
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Interaction of vortices. Lorentz force
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Interaction of vortices.

transport current
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Strong magnetic fields. Upper critical field
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Vortex lattice. Abrikosov problem (1957)

Primitive cell of the
vortex lattice:
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Vortex lattice. Abrikosov problem(1957)
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Vortex latice. Abrikosov problem(1957)
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Tranport properties of vortex state.
\Vortex matter.

Viscous flux flow.
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Transport properties of the vortex state. Bardeen — Stephen problem
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\Vortex pinning
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Electrostatic analogy
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Vortex pinning. Bean — Livingstone barrier
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Critical state. Bean model
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\ortex creep.
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Vortex lattice melting.
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Layered superconductors

High Tc cuprates




\ortices in mesoscopic samples
H-external field

A M-magnetic moment vorticities
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problems
1. Find lower critical field in type-I1 superconductor

2. Find upper critical field in type-11 superconductor
3. Find the surface barrier for the vortex entry

4. Find lower critical field in type-11 superconductor with anisotropic
mass tensor

5. Find upper critical field in type-11 superconductor with anisotropic
mass tensor

6. Find the vortex viscosity

7. Find the distribution of magentic field for a vortex in a thin film
(trapped perpendicular to the film plane)

8. Show that the energy of hexagonal vortex lattice gives us the
minimum of free energy.

9. Find the energy of SN boundary

10. Find the upper critical field in a thin film for different field
orientations



