Non-linear dynamics of interacting electronic systems
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Model Hamiltonian: Elliptic Calogero-Sutherland model
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Interpolates between Lattinger liquid and Calogero model -
quantum wires, edge states of FQHE

The last and the major unsolved integrable model



Free fermions:
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Chiral sector - long-time asymptotes of non-linear waves
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Benjamin-Ono equation



On the relation between Calogero model and CFT
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Period of oscillations is

(interaction) X (5,0)_1 > > kl?l

Quantum Non-linear Equations can be treated semiclassically



Trigonometric Calogero-Sutherland model
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Jack symmetric polynomial

A =0 — bosons A =1 — fermions






Properties of Benjamin-Ono Equation
o+ (0zp)* +v0z¢" =0

Properties:

1) Integrable (despite being non-local);

2) Its solitons carry a quantized fractional charge:
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3) Solitons have Lorentzian shape:
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Shock wave:

competition between non-linear term and dispersion term
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Long time asymptote:  Soliton train
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T. Miloh et al. / N-soliton solutions
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Conclusions:

1) Dynamics of the edge state
is essentially non-linear;

2) Solitons of non-linear dynamics
carry fractional charge;

3) A propagation of any front evolves
to a shock wave and further in

a fractionally quantized soliton train.
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Fia . 6. Interaction of solitary waves governed by the Benjaman-Dravis-Cna equatkan. The last trece has
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Fucs. 10, Solution af the BDO egaation for an initial madel disturbance for atmospheric waves in the
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Quantum Hydrodynamics of Calogero-Sutherland model
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p(z) = A Z log(z — xg) + A Z log(z — yx)
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Density and velocity
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Chiral reduction

v = )\(7’(',0 + 0. (log \/ﬁ)H)

two equations become one

Chiral non-linear equation
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U+ uty + (A — 1)Ugye =0

Benjamin-On equation




