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parameter
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•Braiding 2 particles produces a unitary
transformation on the system
•But it’s trivial: global phase for wavefunction

ABELIAN ANYONS
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System and model

Hamiltonian =

+

+

+

+

Repulsive atom-atom
interaction

Repulsive impurity-atom
interaction

Repulsive impurity-
impurity interaction

=  “Anyonic molecule”

Impurities Atoms

Number

Charge

Mass

Impurities inside FQH atomic liquid

+

QHImpurity
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• Laughlin’s Ansatz for FQH liquid
• QHs at impurities positions

Born-Oppenheimer approximation

ImpuritiesAtoms

• Total wavefunction:      (under BO approx.) • Mass renormalization for 1 impurity + 1 QH

[Scherrer et al., PRX 2017]

1st correction to BO 
approx.

• Effective Hamiltonian acting on

(1st excited state energy) 
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• Dynamics of impurity governed by effective Hamiltonian
acting on

• 1 impurity bound to 1 quasihole

• Effective charge of anyonic molecule:

i.e. impurity charge + QH charge

• Proposed experiment

• Give molecule momentum kick

• Cyclotron orbit with

• Image impurity’s position at different times after 
deterministic preparation

Reconstruct trajectory Measure ,



Two impurities

• 1 QH bound to each impurity

(bosons),                         (fermions) 



Two impurities

• 1 QH bound to each impurity

• Impurities in bulk of FQH droplet
• Large inter-impurity distance

Use        from the single-impurity calculation

(bosons),                         (fermions) 



Two impurities

• 1 QH bound to each impurity

• Impurities in bulk of FQH droplet
• Large inter-impurity distance

Use        from the single-impurity calculation

(bosons),                         (fermions) 

• Effective Hamiltonian:

• Long-range Aharonov-Bohm interaction



Two impurities

• 1 QH bound to each impurity

• Impurities in bulk of FQH droplet
• Large inter-impurity distance

Use        from the single-impurity calculation

(bosons),                         (fermions) 

• Effective Hamiltonian:

• Long-range Aharonov-Bohm interaction

• 2D scattering between 2 anyonic molecules

• Solve Schrödinger equation
• Differential scattering cross section
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[Nayak, RMP 2008]


