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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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Magnetic pair: intercell
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Real-space structure of pair Extreme Resilience
to doping on Ce

Magnetic pair: intercell site.
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Real-space structure of pair Extreme Resilience
to doping on Ce

Magnetic pair: intercell site.
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Conclusions

 (Convergence of magnetism and superconductivity: require
new concepts over and beyond spin fluctuation theory.
TREMENDOUS POTENTIAL FOR DISCOVERY.

115 heavy fermion superconductors suggest a new kind of
pairing: composite pairing, robust against disorder on
magnetic site.

 Could the same phenomenon occur in d-electron materials, at
much higher temperatures?
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Symmetry Implications of giant Ising anisotropy
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Since the microscopic Hamiltonian must be Kramers-invariant, V — — V27T
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Unlike magnetism, it breaks double time reversal.
A new Kkind of order parameter.



Support for hybridization as the order
parameter.
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Landau Theory:

Conventional Landau theory of electron fluids involves
the formation of two body bound-states. When the
two body bound-state carries a guantum number, the
corresponding two body wavefunction transforms
non-trivially under the symmetries of the vacuum, and
IS promoted to an order parameter. Landau order
parameters involve even numbers of electrons and
carry integer spin.
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“Hastatic” order.

In conventional heavy fermion materials a hybridization
derives from virtual excitations between a Kramers doublet
and an excited singlet. A uniform hybridization breaks no
symmetry and develops as a cross-over.
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“Hastatic” order.

Quasiparticles acquire the Ising anisotropy of the non-
Kramers doublet.




The origin of the anisotropy in the non-linear
susceptibility.
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Microscopic theory of Hastatic Order
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Consistency with experiment.
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(c) Collapse of gap to Ising fluctuations
at 1st order transition line.



(d) Resonant Nematicity in STM
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