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Suasasnid Comparison: Kondo Lattice Theory
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Thorium doped URu,Si,:

for
Quasiparticle Interference Imaging




Topography
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bubramntriia Transition within 1K of bulk value
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Sl  Comparison with Specific Heat Gap
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A. Lopez de la Torre et al Physica B 179, 208 (1992)
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URu,Si.:

Temperature Dependent
Quasiparticle Interference Imaging
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e L 1.9K QPI Image g(q,E)
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HO Transition in QPI g(q,E)

T>T, (19K)




Tracking Heavy QPI




A. Schmidt, M. Hamidian, Nature (2010)
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New Perspectives from QPl on HO

« Thermodynamics, ARPES, SI-STM are
consistent with each other in HO phase

* No fixed Q modulations, gap-edge state
different k-space locations below and
above E indirect gap does not cross E

o))

* DOS(E) emerging below T, looks quite like
predicted gap for Kondo Lattice (!)
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New Perspectives from QPI on HO

Thermodynamics, ARPES, SI-STM are
consistent with each other in HO phase

No fixed Q modulations, gap-edge state
different k-space locations below and
above E indirect gap does not cross E

DOS(E) emerging below T, looks quite like
predicted gap for Kondo Lattice (!)

A single light band is split into two new
heavy bands below T,

These new bands appear remarkably like
expectations for a Kondo Lattice (!)




New Perspectives from QPl on HO

Thermodynamics, ARPES, SI-STM are T
consistent with each other in HO phase Aexp(-A/T) f

No fixed Q modulations, gap-edge state
different k-space locations below and
above E indirect gap does not cross E
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DOS(E) emerging below T, looks quite like
predicted gap for Kondo Lattice (!)

A single light band is split into two new
heavy bands below T,

These new bands appear remarkably like
expectations for a Kondo Lattice (!)

BUT... Mean-field-like, second order
transition
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Nature 465, 570 (2010)
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Future Work

 SI-STM and QPI opens a new window onto the heavy
fermion problem

— Visualization Kondo Lattice formation/deformation

— QPI carries symmetries of the Kondo interactions and
allows the intricacies of the heavy bands to be measured

— QPI of heavy f-electron superconductivity

— The symmetry of URuU2Si2 ‘hidden order’ within reach (?)
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