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1. Effective Landau Level Tracking: The AE response precisely maps the evolution of quantum Hall 

states.

2. Unveiling Quasiparticle Dynamics: The AE response effectively captures the underlying 

quasiparticle dynamics within quantum Hall liquids.

3. Angular Momentum Mode Coupling: In the quantum Hall liquid, bulk incompressibility blocks 

conventional acoustic drag, enabling angular momentum mode coupling to drive the counter-

propagating transport.
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Concurrence of  electrical and AE transport features

Linear scaling of AE voltages with SAW intensity in the metallic regime confirms the classical acoustic-drag model.

Quasi-electron states exhibit an anomalous polarity reversal at low power, reverting to normal electron-like transport at high power.

Power-resilient quantum Hall state near ν = 2.

Quadrupole mode coupling (l = 2) takes over once bulk incompressibility suppresses conventional density modulation.

Piezoelectrically generated surface acoustic waves (SAWs)

Acoustoelectric (AE) transport probes quantum oscillations

Acousto-drag photovoltaic effectAcoustic attenuation unveils quantum oscillations
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