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 Abstract: The advent of novel quantum materials requires advanced mapping 
schemes that provide insight into their electronic structure. However, 
experimental conditions such as high magnetic fields, ultra-low temperatures, 
and field-effect devices might exclude the use of the prime tool angle resolved 
photoemission spectroscopy (ARPES). Fortunately, the complementary 
quasiparticle interference imaging with the scanning tunneling microscope 
operates well in such conditions. It provides insight into the band-structure from 
the scattering of electronic states, but it is also very slow because QPI requires 
the measurement of a large number of local density of states that can occupy 
an instrument for days. We demonstrate exponentially faster mapping through 
our combination of sparse sampling and parallel spectroscopy. Using the model 
systems Au(111) and Bi2Sr2CaCu2O8 (Bi2212), we exemplify our concepts for 
quasiparticle interference imaging. We reveal the straightforward 
implementation into existing scanning tunneling microscopes and discuss 
possible ways for further speed-ups.  
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