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*Single molecule magnets (SMM)

* Magnetic anisotropy:
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Single molecule magnets (SMM)

8 (S=2) — 4 (S=3/2) = 10

Sessoli et. al. J. Am. Chem. Soc 115, 1804 (1993)
Thomas et. al. Nature 383, 145 (1996)
Friedman et al. Phys. Rev. Lett. 76, 3830 (1996)

*Big, finite spin S >> 1/2 ~ intramolecular exchange
* Magnetic anisotropy ~ intramolecular spin-orbit coupling
* Discrete magnetic symmetry ~ geometry of magn. core



Magnetic anisotropy
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Symmetry: 2-fold rotation axis
D ~5.102 meV



Experiment
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S= 1. Kondo effect
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S > %2 Kondo effect with anisotropy
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“Weak” vs “Strong” Kondo coupling
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T, 2A ~2SD ~1 meV (magnetic scale)

J

*

reservoir

v

B,<<D




Weak Kondo effect in SMMs

Phys. Rev. Lett. 96, 196601 (2006).
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Strong Kondo effect in SMMs

C. Romeike, M. Wegewijs, H. Schoeller, W. Hofstetter, cond-mat/0605514.
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EXxcited state spin scattering
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QTM induced anticrossings

Large M/ low energy:

*Large initial splitting

«Coupled in high order of B, Molecular eigenenergies
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Single spin-binding energy

Zero-bandwidth model NRG
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Magnetic field induced anticrossings
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Magnetic field induced anticrossings
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Anticrossing: 2 sign changes
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Field induced/modulated Kondo effect
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Relation integer / half-integer spin
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Relation integer / half-integer spin
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Relation integer / half-integer spin
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Transverse field effect
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Magnetic field Kondo spectroscopy

é )
* Magnetic parameters of SMM in electrical circuit

* Magnetic field energies <2 D S~ 1 meV
no complete Zeeman splitting required
« Temperatures ~ 7, >>2D S ~1 meV

no mK required
* Control J : tunneling distance (STM) or gate (3-terminal)
* 3-terminal transport:

“Weak” & “strong” Kondo ~ gate-tunable

Kondo in subsequent charge and spin states
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