
Superconducting materials: What we 
learn from the heavy Fermions

Z. Fisk, UC Irvine
KITP February 10, 2010



Collaborators

H. R. Ott
D. Pines
D. J. Scalapino
J. D. Thompson

Support: NSF-DMR-0801253 and AFOSR MURI







Outline

• generic features of heavy Fermion
superconductivity

• similarities in other classes of 
superconductor

• strong superconductivity
• materials implications
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CeIn3 CeMIn5 Ce2MIn8

Crystal Structures

M = Co, Rh, Ir (isovalent)
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AF and Superconductivity in CeMIn5 systems



Phase diagram of CeRhIn5 (Park and Thompson)
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generic cuprate phase diagram
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Schilling          V3Si: TMartensitic / Tc







Highest Tc found in proximity to  
competing “localized” phase

• holds for BCS, heavy Fermions, organics, cuprates and 
pnictides

• the competing phase, afm in heavy Fermions, terminates 
where it intersects the Tcboundary and does not extend 
into the superconducting phase

• localized: in BCS, lattice distorted; in heavy Fermions, 
local moment magnetism; in cuprates, the psuedo-gap 
phase.

• electronics highly non-adiabatic
• superconductivity runs in structures
• superconductivity is where physics becomes chemistry
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