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1. Introduction: Heavy Fermions and the Kondo Lattice.

2. BCS meets Kondo: mean-field approach to the Kondo Lattice.

3. Glue vs Fabric: Good, Bad and Ugly Heavy Fermion Superconductors.
4. Composite vs AFM induced pairing.
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Last Time: Lecture 1 Introduction to Heavy Fermions and the Kondo Lattice.

Magnetism and SC: a remarkable converegence.
Electrons on the Brink of Localization.
Cartoon introduction to Heavy Fermions.

Lev Landau versus Ken Wilson: Criticality as a driver of Superconductivity.

O oA w N

Anderson, Kondo and Doniach.
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THE KONDO LATTICE (From Lecture |)
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Note: can also write Kondo interaction
IN the “Cogblin Schrieffer” form
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Physics of Heavy Fermion Superconductivity Lecture IT:

2. Heavy Fermion Metals.

3. Optical Conductivity of Heavy Fermion Metals

4. Kondo Insulators
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Gauge Theories and STI"OHQ Correlation. Strong correlation <> Constrained Hilbert space
<> Gauge theories
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Strongly correlated electron physics: no small parameter
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Strongly correlated electron physics: no small parameter

Large N : family of models with “N” spin components,
which retain the key physics and can be solved in the large
N limit.
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Large N Approach

Read and Newns '83.
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Large N Approach

Read and Newns ’83.
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Large N Approach

Read and Newns '83.
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Large N Approach.

Read and Newns '83.
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Large N Approach.

Read and Newns '83.

7 = Tre PHMFT (N 5 00)
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Composite nature of the Heavy Fermion.
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Coherence and composite fermions (again)

*The large N approach to the Kondo lattice.
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Coherence and composite fermions (again)
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Mott Phil Mag, 30,403,1974
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pressure are discussed. It is suggested that the low-pressure form of SmS is an

excitonic insulator. In SmB,; and high-pressure SmS a very small gap separates

occupied from unoccupied states, this in our view being due to hybridization of 4t
and 5d bands. The electrical properties are discussed ; if k7 is greater than the gap

energy, then the gap does not affect the metallic behaviour. Finally metallic
compounds such as CeAl, are described, in which there is no magnetic ordering at
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FIG. 1. Resistance of SmB; as a function of tempera-
ture. Closed circles: resistance versus 7'; open cir-
cles: resistance versus 103/7.
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