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Problem specification
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» Normal metal rings

» Equilibrium
Adiabatic dynamics
Landau—Zener transitions
» Dynamical localization
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» Superconducting rings

» Ginzburg—Landau model
» Phase fluctuations in the thin rings
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1D metal rings. Equilibrium
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Number of electrons N =2 (mod 4)
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Number of electrons N = 3 (mod 4)
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Number of electrons N = 0 (mod 4)
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Number of electrons N =1 (mod4)

Energy spectrum Current
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Chemical potential p = const
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Dynamics

Schrédinger equation
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|deal diamagnetism!



Dynamics
Weak disorder
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Adiabatic dynamics
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Dynamics

Weak disorder Energy spectrum
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| andau—Zener transitions

Wavefunction: (t) = >, ¢, (t) ¥, [®(1)]
Between transitions:
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| andau—Zener transitions

Wavefunction: (t) = >~ ¢, (t) ¥, [®(1)]
Between transitions:
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Dynamical localization

Evolution operator Quasienergy
U=K,; - UT/2) Ky -U(T/2), Ucy, = e2miTex/he,
T =27h/(eV)

. Anderson problem
¢y, are localized )
Potential
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Dynamical localization

Evolution operator Quasienergy
U=K;-U(T/2) Ky U(T/2), Ucy = e2miTer/hg,,
T =2nh/(eV)

Anderson problem
¢y, are localized Adiabatic evolution
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Superconducting rings. Ginzburg—Landau model
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Ginzburg—Landau model
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Vorticity jumps with the magnetic field®. Left: the homogeneous ring, right:
the ring with the defect.

ID. Y. Vodolazov et. al., Phys. Rev. B 67, 054506 (2003)




Quantum phase slips

Partition function
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Quantum phase slips

(a) E(®P)

Energy and current dependence on the magnetix flux®

2K. A. Matveev, et. al., Phys. Rev. Lett. 89, 096802 (2002)
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Thank you for attention!



