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Matter Seminar at University of Minnesota, February 2015.
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Oklahoma, November 2014.
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Urbana-Champaign, October 2014.
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14. Rebecca Flint, Hidden (hastatic) order in URu>Si>, Argonne Materials Science Division
Seminar , March 2013.
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materials , Rutgers University, Physics Colloquium , December 2012.

20. Rebecca Flint, How spins become pairs: local pairing in heavy fermion superconductors,
Gordon Research Conference: Superconductivity , Invited Talk, June 2011.
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superconductors , APS March Meeting (Dallas, TX), March, 2011.
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1. Rebecca Flint and Patrick A. Lee, LiZn>Mo3Os: honeycomb spin liquid in a triangular lattice
material? , APS March Meeting Contributed Talk , March 2013.

2. Rebecca Flint and T. Senthil, Chiral RKKY effect in Pr2lr>O7, APS March Meeting Contributed
Talk , March 2012.

3. Rebecca Flint and Piers, Coleman, How spins become pairs: composite pairing and magnetism
in heavy fermion superconductors , Strongly Correlated Electron Systems (Santa Fe, NM)
Contributed Talk, June 2010

4. Rebecca Flint and Piers Coleman, Symplectic-N , the t — JI — J2 model and the iron-based
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Superconductivity in Pu and Np Compounds , APS March Meeting Contributed Talk , March
2009.

RESEARCH SUMMARY

My research lies on the theoretical side of strongly correlated materials, with a dual focus on
developing theoretical techniques and realizing exotic phases in real materials. Within strongly
correlated materials, the bulk of my work is in heavy fermion physics and frustrated magnetism.

Most heavy fermion physics is described by single channel Kondo physics, where local moments
interact antiferromagnetically with a single type of conduction electron. However, sometimes two
types of conduction electrons with different symmetries can screen the same local moment, leading to
two channel Kondo physics and the possibility of new exotic phases and criticalities. There are two
main classes of exotic phases, where the conduction electrons can bind to the local moment either as a
particle-particle or particle-hole pair, forming composite pair superconductors or hastatic order,
respectively; both phases can be thought of as symmetry breaking heavy Fermi liquids — composite
pairing breaks U(1) gauge symmetry, while hastatic order breaks time-reversal symmetry. Composite
pairing may be relevant in the 115 superconductors, so my current work in this area is on how to
conclusively resolve any composite pair contribution from the more mundane magnetically mediated
Cooper pairs. Hastatic order was initially proposed for URu2Si2, a tetragonal system, and I am now
exploring how hastatic order manifests in cubic systems with quadrupolar doublets, how hastatic order
fits into the Doniach picture of quantum criticality and how to generalize the theoretical treatment to
capture triplet superconductivity in UBei3. Beyond two-channel Kondo physics, I am examining how
Kondo correlations develop in real materials, where there is a large gap between the development of
single 1on Kondo physics and the coherence of the Kondo lattice, where my focus is on mixed valent
materials.

When magnetic interactions are sufficiently frustrated, the magnetic moments can evade long range
order to form a highly correlated quantum state without any broken symmetries known as a spin liquid,



which can realize both fractional excitations and topological order. These spin liquids are
extraordinarily difficult to find, in nature as well as in realistic models. I have been examining different
ways to theoretically “boost” a spin liquid state over more traditional competing states by adding
perturbations — either extra weakly coupled magnetic moments or electrons, and then examining the
resulting phases in detail.

Strongly correlated electronic systems require new theoretical tools, as traditional perturbative
techniques fail. Large-N theories provide a type of controlled mean-field theory that has been very
successful in treating “singlet” problems like superconductivity and frustrated magnets in the absence
of field; part of my current research program is to extend these large-N ideas to triplet systems,
including triplet superconductors like UBe;3, Hunds coupled systems and frustrated magnets in field.



