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Border of Displacive Ferroelectricity
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Border of Displacive Ferroelectricity
SrTiO5: T2 Divergence of Dielectric Function
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Border of Metallic Ferromagnetism
ZrZn,: First Order Transition & T>/3 to T3/2 Resistivity
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Border of Metallic Ferromagnetism
ZrZn,: Electrical Resistivity p & Thermal Resistivityw = L;T/x
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Border of Metallic Ferromagnetism
ZrZn,: Electrical Resistivity p & Thermal Resistivityw = L;T/x
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Border of Metallic Ferromagnetism
ZrZn,: First Order Transition & T>/3 to T3/2 Resistivity
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MnSi: Temperature-Pressure Phase Diagram
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Spin Texture as Coherent Superposition of Spin Spirals
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Spin Spirals from the Dzyaloshinky-Moriya
Interaction in Lattices without Space Inversion Symmetry
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Spin Spirals from Fermi Surface Nesting:
Fermi Surface and Lindhard Function for d,, Band of Sr,RuQ,
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Spin Spirals from Non-Analytic Corrections to Fermi Liquid Theory:
Intrinsic Spin Texture on the Border of Metallic Ferromagnetism
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Superconductivity on Border of Itinerant-Electron Ferromagnetism
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Superconductivity on the Border of Antiferromagnetism
in Related Cubic and Tetragonal Systems
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Border of Antiferromagnetism in Cubic Dichalcogenide: NiS,
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AFI (M) = Spin-1 Antiferromagnetic Insulator (Metal)
PI (M) = Paramagnetic Insulator (Metal)
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Border of Antiferromagnetism in Cubic Dichalcogenide: NiS,
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A classification of different orders in matter (and in a vacuum)

Orders

Symmetry-breaking orders Non-symmetry-breaking orders
‘Particle’ condensation

Symmetry group Quantum systems Classical systems

Nambu-Goldstone mode .
Quantum orders

Gapped
Topological orders Fermi liquids String-net condensation
Fermi surface topology
Topological field theory Projective symmetry group

Gapless gauge bosons & fermions

After: X-G Wen, Quantum Field Theory of Many-Body Systems, Oxford, 2004



Possible Hierarchy of Instabilities
in Ideally Clean Limit
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