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Fascinating Phenomena in Quantum Materials:
Fractionalization
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Fractionalized into anyons/majoranas /spinons

Can we detect any sharp features of fractionalized excitations?




Challenge in scattering experiments for QSL
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2D Frustrated Magnets -> Quantum spin liquid
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Kitaev’s honeycomb model

Dynamics of fractionalized quasi-particles

* Fractionalized particles
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2D Frustrated Magnets -> Quantum spin liquid
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Strain + Field: sharp signhature of anyons
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1D fracton-like mobility of ¢ = e X m anyons bound state!
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Effects of Strain — Toric Code + Majoranas

Fractionalization:
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2. Gapped Majorana fermions
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Magnetic-tield-induced anyon dynamics
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Second order perturbation theory:

1 spin flip=> high energy sector
2 spin flips 2 returns to the low energy sector




Magnetic-field-induced anyon dynamics
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Magnetic-field-induced anyon dynamics




Magnetic-field-induced anyon dynamics




Magnetic-field-induced anyon dynamics
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in a 2D model!



Fractonic Physics by Duality

Duality Transformation
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The Plaquette Ising Model
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The Plaquette Ising Model
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The Plaquette Ising Model
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The Plaquette Ising Model
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The Plaquette Ising Model
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The Plaquette Ising Model
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Fractonic Physics by Duality

Duality Transformation
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Taking away: Sharp scattering signal of fractionalization
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Thanks!



