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Spin Fluctuation Pairing in
Heavy Fermion Superconductivity
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Conventional Heavy Fermion Superconductivity

Example: UPt, Stage one: QP formation

T* ~ 100K, T, = .56K Pauli paramagnetism fully
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mediated by spin fluctuations

Kohori 1988



Magnetically mediated
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115 Superconductors
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The 115s: local moments at T

NpPd.Al, T, =4.5K

40

a
emwmol)

x (x107

I

300

No Pauli paramagnetism

T [001)

_¥Pd(1)
Tegr
& (v & Pa2

‘ﬁ « “ Al
“ L

& ¢ L
¢ ¢ ¢*

L

L (v

6 &

[100]




The 115s: local moments at T
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The 115s: local moments at T
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The 115s: local moments at T -
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Composite pairing Hypothesis.
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A solvable model of composite pairing.

PC, Tsvelik, Kee, Andrei PRB 60, 3605 (1999).
Flint, Dzero, PC, Nature  Physics 4, 643 (2008).
Flint, PC, PRL, 105, 246404 (2010).
Flint, Nevidomskyy, PC, PRB 84, 064514 (2011).
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Composite Fermions and Order.

R. Flint, PC, Comtes Rendu,15, 557-562 (2014).
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Composite Fermions and Order.

R. Flint, PC, Comtes Rendu,15, 557-562 (2014).
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Composite Fermions and Order.
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Composite Fermions and Order.
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Magnetic pair: intercell: doping strongly pair breaking.

Tl = Ad(1—2)f (1) f](2)

Composite pair intra cell boson
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Conclusions.

e 115 Materials, with direct Curie to superconductor transition
may involve composite pairing.

e Composite pairing may be regarded as a kind of resonant pairing.

e Composite pairing leads to a charge distribution. Observed in
NQR measurements.

e Appearance of fully gapped region in Yb doped CeColns consistent
with condensate of pure composite bosons.

e Could this kind of order occur at higher temperatures,
In d-electron systems?
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