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Lecture 1: Kondo effect in metals: Kondo model (u)

- T-matrix in perturbation theory, log(T/D) divergencies

- Anderson's "poor man's scaling", Kondo temperature

- Strong coupling regime, Fermi liquid theory, Friedel sum rule
- Kondo resonance

Lecture 2: Kondo effect in quantum dots: Anderson model

- Experimental Results

- Mapping of Anderson to Kondo model by Schrieffer-Wolff transformation
- Anderson model with two leads

Lecture 3: Flow equation Renormalization Group

- General idea: diagonalize Hamiltonian by unitary transformation
- Application to Kondo model in equilibrium

- out of equilibrium

Lecture 4: Numerical Renormalization Group

- General idea: map model to linear chain and diagonalize numerically
- Wilson's iterative RG scheme

- Matrix product states

- Relation fo DMRG

- Finite temperature
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and use as effective coupling
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For go> 0, scaling approach
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Strong coupling fixed point: Fermi liquid theory  p.Nozitres, 7. Low Temp. Phys. 17, 31 (1974)

*  Scaling approach breaks down forl=Ty Nevertheless, it allows qualitative conclusion:

*  For T0, "KM flows to strong-coupling fixed point", dominated by T 4-3 10)
*  Local spin binds "one" electron from band into a singlet: 1) = &
(conduction band "screens" local spin to form a singlet)
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for Kondo problem, scattering near band edge is weak, see (6.3)




Screening of local spin to form singlet: Pustilnik, Glazman, "Nanophysics: Coherence and Transport,” Kq
eds. H. Bouchiat et al., pp. 427-478 (Elsevier, 2005).

large but finite volume
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This resonance also arises in:
- T-matrix o
- electron scattering rate (causing resistivity anomaly) I v I
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