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Scanning tunnelling spectroscopy (STS) probes the local density of states (LDOS) via differen-
tial conductance measurements. Conventional STS acquires spectra through sequential bias
sweeps with a small modulation, making large-area spectroscopic mapping slow.
We introduce Parallel Spectroscopy (PS), previously applied to quasiparticle interference (QPI)
measurements [1,2]. PS exploits the nonlinearity of the I(V ) characteristic: a larger modu-
lation drive generates higher harmonics that encode the full spectrum. Simultaneous demod-
ulation of multiple harmonics enables reconstruction of the energy dependence in a single
measurement. We further extend this approach to multi-tone waveform drives.
In synergy with compressed sensing [3], PS dramatically reduces acquisition time while pre-
serving spectral fidelity.
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